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Foreword

I was thrilled by Dr. Ana Hategan and her colleagues’ decision to use the word 
“psychonephrology” in the title of this impressive textbook, and when they extended 
an invitation to me to provide a brief history of the term.

When the formidable internist, Dr. Eli Friedman, decided to institute one of the 
first dialysis units in the United States at SUNY Downstate Medical Center, in 
Brooklyn, New  York, he approached two of my consultation-liaison psychiatry 
mentors, Drs. Franz Reichsman and Norman Levy.

“I have a problem,” he announced. “Help me decide who is going to live, and 
who is going to die.”

In the early 1960s, Dr. Belding Scribner, a nephrologist at the University of 
Washington Medical School, had developed the first shunt, allowing patients to 
receive continuous dialysis of their blood. Insertion of the simple plastic tube was 
nothing less than a medical miracle for people with end-stage renal disease (ESRD).

A Life Magazine article1 about the artificial kidney caught the public’s attention 
when it described the “ugly” ESRD death that John Myers, 37, had been facing: “his 
heart was pounding violently. He could not stop coughing. Blood was running from 
his nose. He had an indescribable headache, a horrible taste in his mouth, dreadful 
nausea. His face and lips were grossly swollen.”

But instead of dying, Seattle’s experimental outpatient dialysis program—2 
nights/week of 10 to 12 hours of treatment—allowed Myers to resume working and 
to continue being a loving presence in the lives of his wife and three children.

By the summer of 1961, the medical team in Washington State had established a 
novel double-screening process for potential patients that selected Myers for treat-
ment. The seven lay members of the “Life or Death Committee” consisted of a 
lawyer, minister, banker, homemaker, official of state government, labor leader, and 
surgeon. Their task was to identify patients for the handful of available dialysis 
slots. A medical evaluation board first screened out children, adults over 45, and 
physically and psychiatrically unsuitable patients. The committee then performed 
their Solomonic undertaking by examining the patient’s age and sex, marital status, 

1 Alexander S. They decide who lives, who dies: Medical miracle puts a moral burden on a small 
committee. Life Magazine. 1962; November 9: 102-125. https://www.originallifemagazines.com/
product/life-magazine-november-9-1962/.

https://www.originallifemagazines.com/product/life-magazine-november-9-1962/
https://www.originallifemagazines.com/product/life-magazine-november-9-1962/
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and number of dependents, income, net worth, emotional stability with regard to the 
capacity to accept treatment, educational background, and occupation.

Journalists dubbed the committee the “God squad,” and they were amazed at the 
humility and compassion evidenced by its members as they went about their unique 
assignment. However, critics also surfaced who were displeased that the choice of 
candidates was based to some degree on “good citizenship,” which led, for example, 
to the selection of married churchgoers with children, while immediately excluding 
single men with criminal records.

Politicians paid attention to both the good and bad publicity, and in 1972, 
Congress agreed that all US patients with ESRD would qualify for Medicare. The 
availability of government funding promptly led to a rapid growth of dialysis pro-
grams throughout the country. Within a couple of years, the unavailability of dialy-
sis facilities had become a historical footnote, as was the “God squad”—although 
the latter became the model for today’s bioethics consultation services.

The infusion of Federal funds impacted Dr. Friedman’s research and clinical 
goals, and his request to Drs. Reichsman and Levy changed accordingly. Instead of 
trying to get them to duplicate Seattle’s double tiered system, they were asked to 
limit the screening process to identifying patients who did not have psychoses and 
could reasonably comply with the treatment’s basic requirements.

As dialysis programs sprung up around the world, Dr. Levy and others recog-
nized that they would benefit from a multidisciplinary team approach involving 
nephrologists, renal nurses, and social workers supplemented by input from psy-
chiatrists and psychologists. Dr. Levy decided that a forum to discuss psychosocial 
issues would be valuable, and he came up with the term “psychonephrology.” A 
series of international conferences were initiated bearing that name.

The first of these was held in 1978 in the largest available room at Downstate—
the gymnasium—and featured a psychiatric colleague from Hadassah Medical 
Center. During subsequent conferences, the subjects included: psychological aspects 
related to dependence on a machine, depression, suicide and noncompliance, delir-
ium, anxiety and panic, sexual disorders, and disruptive behavior.

Dr. Levy—now 89 years old—is sufficiently proud of the word psychonephrol-
ogy, which he legally registered as a trademark. He recently told me with a delight-
ful chuckle how pleased he is to allow the textbook’s editors to make use of it!

The 11th International Conference of Psychonephrology was the final meeting 
coordinated by Dr. Levy, and it convened in 2000 in Yokohama, Japan. I was fortu-
nate to attend and presented on a prospective study of dialysis discontinuation and 
my team’s efforts to integrate palliative care.

In the two decades since, it has been thrilling to see how the field continues to 
evolve. The topics covered in this textbook represent a magnificent expansion of 
psychonephrology, and they should be a source of pride for everyone connected 
with this ambitious project. Like the original series of conferences, this book will be 
a treasured resource for its readers.

Northampton, MA, USA Lew Cohen

Foreword
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Preface

Patients with chronic kidney disease, including end-stage kidney disease, face vari-
ous comorbid psychiatric illnesses, in addition to personal and social burdens, dur-
ing the time leading up to dialysis and/or renal transplantation1. These patients may 
experience high levels of distress due to their chronic complex health issues, includ-
ing a high risk for comorbid depressive disorder, delirium, and vascular major neu-
rocognitive disorder (formerly vascular dementia). They also frequently suffer from 
medication side effects, from both systemic and central nervous system-active 
medications.

In renal transplant patients, specific stressors commonly include situational anxi-
ety associated with placement on the transplant wait list, ongoing health complica-
tions and hospitalizations, worry of eventual organ rejection and subsequent graft 
failure, plus a significant risk of psychiatric side effects of the required post- 
transplant immunomodulators. It is the duty of all nephrology clinicians to be aware 
of these problems and to inquire about them, so that the appropriate involvement of 
psychiatric consultants and other mental health clinicians can be coordinated for 
optimally collaborative multispecialty and multidisciplinary care.

Moreover, dialysis patients have high rates of comorbid depressive disorder, 
anxiety disorder, delirium, and other neurocognitive disorders. As a result, they 
have three times higher risk of hospitalization, compared to those with other chronic 
systemic illnesses, resulting in significantly higher overall mortality rates2. However, 
even acknowledging this likely still underestimates the burden of comorbid psychi-
atric illness in this population. Patients with end-stage kidney disease have a high 
central nervous system symptom comorbidity burden. These patients experience 
multiple psychiatric symptoms, which significantly impact their quality of life, 
health outcomes, and overall daily function.

“Psychonephrology” is a term encompassing concepts from the specialties of 
nephrology and psychiatry, mainly based on the concept of consultation-liaison 
psychiatry within the biopsychosocial model of mind-body unity. Norman B. Levy, 
a leading authority on the psychological aspects of kidney transplantation and 

1 Simões E Silva AC, Miranda AS, Rocha NP, Teixeira AL. Neuropsychiatric disorders in chronic 
kidney disease. Front Pharmacol. 2019;10:932.
2 Kimmel PL, Fwu CW, Abbott KC, et al. Psychiatric illness and mortality in hospitalized ESKD 
dialysis patients. Clin J Am Soc Nephrol. 2019;14:1363–1371.
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dialysis treatment, is considered the “father of psychonephrology.”3 The editors and 
chapter authors owe Dr. Levy a debt of gratitude for the original conceptualization 
and nomenclature describing psychonephrology3. In the decades since the term was 
introduced, it has become evident that psychiatry and nephrology have significant 
clinical intersection far beyond the original focus on psychological factors and psy-
chiatric illness in the context of chronic kidney disease and dialysis. There has been 
a great deal of advancement in the availability of kidney transplant, making it avail-
able to a broader range of patients, including those with chronic psychiatric illness 
antedating their kidney disease. The specific nephrotoxic effects of the important 
psychotropic medication lithium are commonly seen and appreciated clinically. The 
numerous psychiatric side effects of immunomodulators are now well understood in 
the post-op kidney transplant patient. Several psychotropic medications are either 
avoided or dosed more conservatively in renal disease patients. The editors of this 
book, therefore, take a modern, expansive, and inclusive stance on psychonephrol-
ogy to reflect the current clinical literature and practice. Ultimately, it is their hope 
that this book will lead to more regular conceptual focus on the term and the field, 
beyond the clinical pragmatism which also is emphasized.

Written and edited by academic psychiatrists, nephrologists, geriatricians, fam-
ily physicians, psychologists, and medical educators, Psychonephrology: A Guide 
to Principles and Practice covers three main domains: (i) psychiatric pharmaco-
therapy for treatment of patients with “primary” psychiatric disorders and interven-
tions adversely affecting the kidneys and medication adjustments due to comorbid 
kidney disease; (ii) interventions for complex and often multiple psychiatric comor-
bidity of chronic kidney disease and transplant patients; and (iii) mental health care 
for clinicians themselves involved in the care of patients with end-stage kidney dis-
ease, dialysis, and transplantation.

In this book, the term “gender” is used to reflect socially constructed distinctions 
among male and female, as well as other genders, while the term “sex” is used to 
reflect primarily biological/anatomic/hormonal constructs. The editors appreciate 
that there is much progress in both the biological sciences and social sciences in 
these areas and the accompanying language continues to evolve accordingly. While 
gender and sex are not the main foci of the book, the editors seek to use the language 
in this way in this book. Furthermore, regarding terminology employed, “end-stage 
kidney disease” is also known as “end-stage renal disease,” and these two terms are 
used interchangeably in this volume. The book’s key features include content- 
specific guidance, easy-to-reference advice, and illustrative clinical vignettes. The 
vignettes are either created extemporaneously for this book and/or are composites 
of cases of the authors. Any similarity to real/actual cases in the clinical vignettes 
presented in the volume is purely coincidental.

This book focuses on pharmacological and non-pharmacological approaches of 
psychiatric syndromes that commonly occur in patients with kidney disease. These 
patients typically have multiple needs that differ among individuals based on the 
complexity of their illness, as well as caregiver supports and resources available to 

3 Levy NB. What is psychonephrology? J Nephrol. 2008;21 Suppl 13:S51–53.
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them. The coexistence of psychiatric syndromes in kidney disease patients who 
require specialized medical treatments represents a challenge to nephrologists 
regarding diagnosis and ongoing treatment. Since few studies relating to the treat-
ment of psychiatric disorders occurring in patients with end-stage kidney disease 
have been reported, general recommendations for treating these patients have been 
usually based upon clinical outcomes among those without chronic kidney disease.

Therefore, principles of psychotherapy and psychopharmacology are reviewed, 
with emphasis on organ impairment and drug-drug interactions specific to nephrol-
ogy. For example, the book discusses the psychopharmacokinetics of medications 
used to treat patients with chronic kidney disease, which requires special consider-
ation of the route of elimination, volume of distribution of the drug, hydrophilicity, 
and drug-protein binding; all these are factors that affect the ability to dialyze a drug.

Kidney transplant patients may experience the same psychiatric problems as 
many other groups of patients. However, the immunotherapy used in kidney trans-
plant recipients may induce psychiatric adverse effects, which require independent 
management. Poor patient adherence to prescribed medications and other aspects of 
medical treatment post-transplant can adversely affect the transplant outcomes. 
Therefore, this book covers issues with medication nonadherence in patients with 
chronic kidney disease and psychiatric comorbidity, as well as the associated issues 
in dialysis and renal transplantation.

The medicolegal context for the practice of medicine is ever-changing. This 
desirable trend reflects tremendous progress in management of these illnesses, as 
well as a greater focus on comorbidity, appreciation of the social determinants of 
health, and greater integration of bioethical principles into clinical decision- making. 
Clinically based matters such as including bioethics committees; deliberations 
regarding discussion on patients’ wishes to decline, discontinue, or withhold dialy-
sis and palliative care; and issues of patient’s capacity for decision-making during 
the time leading up to kidney transplantation and other inflection points in clinical 
management are often complex and strictly regulated, and are discussed in depth. 
The book also covers various additional topics addressing an active stance towards 
health promotion in chronically ill patients, including the critical role of the diet and 
physical activity. Such advice is often complex and changing depending on the 
stage of chronic kidney disease and the individual needs of the patient.

The goal of care is to have patients with kidney disease empowered and fully 
included in a shared-care model or collaborative care model between psychiatric 
and nephrology/transplant services. Implementing a collaborative care model for 
kidney patients with psychiatric comorbidity has important implications for nephrol-
ogy practice. Such collaboration between specialties may reduce burden on dialysis 
and transplant centers and allows resources to be distributed more efficiently in the 
benefit of the patient. The shared care between specialized services in nephrology 
and psychiatry (either the consultation-liaison psychiatry service in the hospital set-
ting, or the community psychiatry service in the outpatient setting) should also 
improve accessibility to care. A collaborative environment between these medical 
specialties is much needed to meet the patient’s complex care needs, with a more 
coordinated approach to patient care.

Preface
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Interspecialty and interdisciplinary collaboration among psychiatrists, nephrolo-
gists, transplant surgeons, and other clinicians to address renal patients’ health 
problems is promoted throughout this book. It is the editors’ hope that further devel-
opment of the role and place of psychonephrology within medical practice will help 
to maintain higher quality care and quality of life of renal patients with psychosocial 
stressors and psychiatric comorbidity. The editors hope that this book becomes a 
valuable reference and teaching tool that provides an opportunity for learning across 
a rapidly evolving medical field.

Hamilton, ON, Canada Ana Hategan
Temple, TX, USA James A. Bourgeois
Hamilton, ON, Canada Azim S. Gangji
Hamilton, ON, Canada Tricia K. W. Woo
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1Psychiatric Examination in Nephrology

Sarah Candace Payne and Vanessa Lentz

1.1  Introduction

As in all areas of medicine, the diagnostic interview remains a fundamental skill of 
a clinician. This skill is particularly indispensable in the specialty of psychiatry 
given the heterogeneous nature of psychiatric illness and often inadequate support-
ive objective testing to aid diagnostic clarity. The psychiatric examination and men-
tal status examination are both key diagnostic tools in the clinician’s toolbox. This 
chapter reviews basic concepts on how to effectively complete a psychiatric assess-
ment in a renal patient and serves to introduce the clinician to notable aspects of the 
mental status examination that may be seen in patients with renal disease.

The primary aims of the psychiatric interview are to understand the patient’s 
symptoms within a biopsychosocial framework while simultaneously building a 
therapeutic alliance with the patient [1]. In developing a formulation of the patient, 
the clinician postulates what biological, psychological, and social factors may be 
contributing to the patient’s current presentation. Examples can include family his-
tory of neuropsychiatric illness (biological), a history of traumatic experience (psy-
chological), or new interpersonal stressors (social). Throughout the psychiatric 
assessment, it is important to assess what predisposing and precipitating factors 
may be contributing to the patient’s current presentation. This will inform both the 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_1&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_1#DOI
mailto:sarah.payne@medportal.ca
mailto:vlentz@stjosham.on.ca
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diagnostic profile and the treatment plan. The formulation allows a clinician to 
move beyond solely placing a diagnostic label on the patient’s symptoms; rather, it 
allows a clinician to begin to understand the patient’s experience, which is integral 
to the building of a positive therapeutic alliance. Ultimately, the clinician should 
aim for the patient to feel that their perspective has been heard [2].

While many clinicians may initially experience anxiety when first approaching a 
psychiatric interview, it is important to remember that many of the aspects of the 
psychiatric interview are similar to the diagnostic evaluations used in other areas of 
medicine. However, there are several key distinctions that should be highlighted 
(Table 1.1). Similarly, the mental status examination can be conceptualized as the 
psychiatric equivalent of the physical examination, and it provides essential infor-
mation in forming the clinician’s overall diagnostic impression [1].

The following discussion reviews the basic structure of the psychiatric assess-
ment (as summarized in Table 1.2) and highlights key information that should be 
collected during the interview.

Table 1.1 Key tasks in completing a psychiatric interview 

    ⇒ It is important to review limits of confidentiality at the start of the psychiatric assessment.

    ⇒ Establish chronology: It is important to construct a thorough timeline of events to 
understand what led up to the patient’s current presentation [2].

    ⇒ It is also important to gather collateral history when completing a psychiatric assessment; 
this may include reviewing additional history from previous medical records and interviewing 
family members.

    ⇒ The use of open-ended questions is integral to obtaining a valid psychiatric assessment 
(e.g., “how would you describe your mood?” compared to “have you been feeling 
depressed?”). This will also allow the patients the opportunity to elaborate on their thoughts 
and experiences rather than the clinician relying on a rapid-fire approach to interviewing. 
Closed-ended questions can then be helpful in gathering more specific details as required.

    ⇒ A flexible approach to interviewing may be necessary for the psychiatric patient. For 
example, when a patient is presenting in crisis, it may not be possible (or appropriate) to 
gather all details of the history on initial approach, and one may need to re-approach over 
time. Some patients may also require more of a structured approach to the interview than 
others (e.g., overly inclusive patients), and this will often become evident early in the 
interview.

Table 1.2 Basic structure of a psychiatric history

The psychiatric history Identifying data
Chief complaint
History of presenting illness
Psychiatric review of systems
Substance history
Past psychiatric history
Past medical history and medications
Family history
Personal history

S. C. Payne and V. Lentz
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1.2  The Psychiatric Interview

1.2.1  Identifying Data

Gathering of identifying data should include learning the patient’s preferred name 
and preferred pronoun, age, sex/gender, relationship status, housing situation, and 
financial and occupational status. It represents a snapshot of the person before you 
and provides some context before delving into the interview.

1.2.2  The Chief Complaint

The chief complaint represents the patient’s perspective on why they are seeing you 
and should typically be recorded in the patient’s own words [1]. The patient’s con-
cerns will then be further elucidated in the history of presenting illness. In some 
cases, the patient’s chief complaint may be different from the reason why they were 
referred, or the patient may not actually have any concerns about their own mental 
health; this is important to know upfront because it may change how the clinician 
approaches the interview.

1.2.3  History of Presenting Illness

The history of presenting illness provides an account of the onset and nature of the 
presenting complaint(s) [3]. The goal is to appreciate why this person is before you: 
why here and why now? It is also important to understand how the patient arrived for 
assessment and whether they are there of their own volition or due to the interven-
tion of others (e.g., did a family member urge the patient to seek medical interven-
tion or was the patient brought in by police?). An open-ended question such as, 
“What brings you here today?” can be a helpful starting point.

The history of presenting illness should focus on understanding onset of the present-
ing concern(s), precipitating and alleviating factors, severity and frequency of 

Clinical Pearl
 – Starting off the interview with identifying data can generally serve as a 

nonthreatening lead into the psychiatric assessment, allowing the patient 
time to settle into the interview. For the anxious patient, it may be helpful 
for the clinician to comment on their anxious appearance and give the 
patient an opportunity to share their worries (e.g., “I wonder if you are 
feeling anxious about what kind of questions I am going to ask you 
today…”).

 – It may also be helpful for the patient to know what to expect during the 
assessment, and the clinician can consider reviewing this prior to the start 
of the psychiatric interview.

1 Psychiatric Examination in Nephrology
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symptoms, and course of the symptoms [1]. Examples of common precipitating factors 
may include a change in relationship status, job loss, grief, medical illness, or medica-
tion changes. It can often be helpful to take a chronological approach when reviewing 
the evolution of the symptoms [3]. In assessing severity, evaluation should reveal how 
symptoms are impacting the patient’s daily functioning. The suicide and violence risk 
assessment are standard components of the history of presenting illness and also speak 
to severity of illness [1]. The risk assessment will be reviewed in Sect. 1.4.

1.2.4  Review of Systems and Substance History

In addition to identifying what symptoms are present, it is also necessary to identify 
what symptoms are absent. The psychiatric review of systems includes assessment 
of any concurrent psychiatric symptoms with which the patient may be struggling. 
As some patients may not disclose symptoms beyond their chief complaint, the 
skilled clinician must be attentive to not miss any pertinent positives. The review of 
systems is therefore essential to the development of a thorough differential diagno-
sis and prognostic profile. In considering the differential diagnosis, physical symp-
toms should also be assessed as there are many systemic illnesses that may present 
with psychiatric symptoms. Figure 1.1 reviews common symptoms that should be 
screened for in the psychiatric review of systems. The focus of the review of symp-
toms will often be tailored to the patient as well as the context within which the 
clinician is seeing the patient.

In many medical assessments, the substance history may be reviewed as part of 
the social history. However, in the psychiatric assessment, it is necessary to screen 
for substance misuse early in the patient interview. This is because substance use can 
mimic many psychiatric syndromes or be comorbid with other psychiatric illnesses 
[4]. Substance use can also increase a patient’s risk of suicide and violence [1]. It is 
therefore important to consider substance use disorders early in the assessment.

The substance use history should include details such of the type of substance(s) 
being used as well as the frequency, quantity, and pattern of use over time [1]. In 
addition to assessing the impact substance use is having on functioning, it is impor-
tant to gauge the patient’s level of insight into the impacts of their substance use and 
their motivation for change (Fig. 1.2). Using the model of Prochaska’s stages of 
change [5] may help anchor this discussion. This review should also include an 
exploration of the patient’s past treatments for substance use and if and how the 
patient feels they benefitted.

Clinical Pearl
 – It can be helpful to begin the substance use history with a normalizing 

statement. Examples can include: “Many individuals use alcohol or other 
drugs at some point in their lives and we know that this can impact a per-
son’s mental health. For this reason, I want to ask you some questions 
about your pattern of use.”
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1.2.5  The Past Psychiatric History

The past psychiatric history is an essential component of the assessment because 
many psychiatric disorders have a pattern of recurrence with high rates of psychiat-
ric comorbidity [1]. The past psychiatric history provides an account of past epi-
sodes of mental health difficulties as well as previous contact with mental health 
professionals. Any history of admission to hospital and past psychiatric diagnoses 
should be specifically inquired into. Similarly, it is necessary to specifically assess 
for history of suicide attempts and/or self-harming behaviors. A thorough past psy-
chiatric history should also explore previous treatments and treatment responses. It 
is important to establish the patient’s functional baseline during any periods of 
recovery to better understand the overall prognosis.

The Psychiatric Review of Systems

• Mood
 • Depressive symptoms (“SIGECAPS”)
 • Hypomanic/manic symtoms (“DIGFAST”)
• Sleep
 • Insomnia: Initial, middle, terminal
 • Hypersomnia
• Anxiety
 • Generalized anxiety, health anxiety, social anxiety, panic attacks, etc.
• Obsessive-compulsive symptoms
 • Intrusive thoughts and compulsive behaviors
• Trauma
 • Experience of trauma
 • Intrusive symptoms, avoidance behaviors, hyperarousal, negative
   cognitions/alterations in mood
• Psychosis
 • Hallucinations
 • Delusions
 • Disorganized thoughts/behavior
• Behavioral concerns (e.g. disordered eating, self-harming, gambling, 
  impulse control behaviors, ADHD)
• Cognitive concerns
 • Features of delirium
 • Impairment in various cognitive domains (e.g., memory, learning, 
   executive functioning, visuospatial abilities, attention,language

Fig. 1.1 Common psychiatric symptoms that are explored in the psychiatric review of systems. 
SIGECAPS, Sleep (insomnia or hypersomnia); Interest (reduced, or loss of pleasure); Guilt (often 
unrealistic); Energy (mental and physical fatigue); Concentration (distractibility, indecisiveness, 
memory disturbance); Appetite (decreased or increased); Psychomotor (retardation or agitation); 
Suicide (thoughts, plans, behaviors). DIGFAST, Distractibility (poorly focused); Insomnia 
(decreased need for sleep); Grandiosity (inflated self-esteem); Flight of ideas (complaints of rac-
ing thoughts); Activities (increased goal-directed activities, psychomotor agitation); Speech (talk-
ativeness); Thoughtlessness (risk-taking behaviors; e.g., sexual, financial, driving); ADHD, 
Attention Deficit Hyperactivity Disorder 

1 Psychiatric Examination in Nephrology
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1.2.6  Past Medical History and Medications

This part of the assessment aims to review what physical health problems may be 
contributing to the patient’s presentation. Systemic medical illness can often mimic 
or precipitate a psychiatric illness; it can also affect treatment options available to 

Pre-
contemplation

• No intention to
 change behavior

Contemplation

• Awareness of the
 problem but no
 commitment to
 change

Preparation

• Intent upon
 taking action to
 change behavior

Action

• Active steps for
 change

Maintenance

• Sustained
 change in
 behavior

Relapse

• Relapse to
 previous
 problematic
 behavior

Fig. 1.2 Prochaska’s stages of change [5]

Clinical Pearl
 – Collateral history from family members or thorough review of previous 

medical documentation can be helpful in fully elucidating the past psychi-
atric history.

S. C. Payne and V. Lentz
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the patient [1]. A history of head injury, seizures, and other neurological or endo-
crine disorders are particularly relevant in the psychiatric assessment as these condi-
tions can impact treatment response and treatment options [1]. The patient’s current 
medication regimen should also be documented. This includes any routine use of 
over-the-counter medications. Given high rates of poor medication adherence in the 
general population [6]  – with patients with renal disease being no exception  – 
assessment of medication adherence is also important to review.

1.2.7  Family History

Many psychiatric illnesses have a genetic predisposition, and, for this reason, a 
review of the patient’s family history is necessary. This component of the patient 
history focuses on the pertinent positives and pertinent negatives within the family 
history in terms of relevant psychiatric symptoms and/or diagnoses including sub-
stance use disorders and history of attempted or completed suicide. In addition, it is 
important to assess for medical illnesses that may run in the family as these may 
impact the patient’s differential diagnosis and treatment plan (e.g., cautious use of 
certain second-generation antipsychotics may be necessary if there is a strong fam-
ily history of metabolic syndrome).

1.2.8  Personal History

The personal history provides a narrative of the patient’s life history including a 
review of his or her early development, educational history, and his or her current 
life circumstances. Significant life events (e.g., divorce, losses in the family, occu-
pational changes) should be explored insofar as they have affected the patient’s life 
story. It can often be helpful to approach the personal history chronologically  – 
starting with details of the person’s early life and leading up to present day [1]. In 
exploring the developmental history, questions can include where the person was 
born, who they resided with growing up, the quality of early life relationships, and 
their educational experience. It is also important to review the patient’s current 
social situation including significant relationships, sources of stress, hobbies or 
interests, as well as the patient’s main sources of financial and social support. 

Recommendation
 – A comprehensive review of the patient’s medication regimen, including 

over-the-counter medications, is essential due to the risks associated with 
drug-drug interactions. A number of psychotropic medications require 
dosing adjustments in patients with renal and liver dysfunction, and thus it 
is essential for the clinician to have access to an updated medication list 
and review any available investigations.

1 Psychiatric Examination in Nephrology
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Religious and cultural background can also be explored as religious and cultural 
connections can be protective factors for many individuals.

1.3  The Mental Status Examination

The mental status examination (MSE) can be likened to the psychiatric version of 
the physical examination. The goal of the MSE is to objectively describe the 
patient’s physical and cognitive states at the time of the assessment. It requires close 
observation on the part of the clinician to be able to do so effectively.

The mental status is assessed throughout the interview, and the order with which 
the components of the mental status examination are documented can vary. The 
features included within the mental status examination are summarized in Table 1.3.

1.3.1  Starting with the ABCs: Appearance, Behavior, 
and Cooperation

An important role of a clinician is to immediately assess if the patient before you 
requires urgent intervention (e.g., chemical restraint for safety, initiation of an emer-
gency legal hold). The patient’s physical appearance, behavior, and level of coop-
eration (the ABCs) provide numerous clues to help the clinician get a sense of the 
patient’s mental status early on in the interview. With regard to appearance, features 
such as the patient’s hygiene, and the state of his or her clothing can provide a sense 

Clinical Pearl
 – Details of the personal history may come up at various points during the 

patient interview, and exploration of the patient’s social history need not be 
left to the end of the interview.

 – The depth to which the personal history is explored may depend on the 
circumstances of the clinical interview (e.g., it is not indicated to do so 
when interviewing an agitated patient).

Table 1.3 Basic structure of the mental status examination

The mental status examination The ABCs: appearance, behavior, cooperation
Speech
Mood and affect
Thought process and thought content
Perceptual disturbances
Cognition (e.g., orientation, attention, abstraction, 
memory)
Insight and judgment
Risk assessment

S. C. Payne and V. Lentz
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of how well the patient is functioning. When assessing the patient’s behavior and 
level of cooperation, it is necessary to look for any signs of agitation or aggression 
to ensure the safety of all involved.

1.3.2  Speech

This involves assessment of the rate, rhythm, volume, and pattern of the patient’s 
speech. Certain abnormalities of speech can be associated with specific psychiatric 
disorders (e.g., rapid/pressured speech in mania, mutism in catatonia). Speech 
abnormalities such as dysarthria or aphasia can be suggestive of potential neuro-
logical disorders such as cerebrovascular events or neurodegenerative disorders [3].

1.3.3  Mood vs. Affect

Mood and affect are distinct but related components of the mental status examina-
tion. To assess a patient’s mood, the clinician asks the patient directly how he or she 
is feeling. Conversely, affect is the mood state or emotional tone that the clinician 
objectively observes during the assessment [7]. Affect can be described as euphoric, 
dysphoric, irritable, tearful, and flat, for example. When there is no disturbance of 
mental state, the affect can be described to be euthymic.

The range of affect being displayed during the assessment should be considered and 
can be described as restricted, normal, or labile. It is important to also reflect on the 
degree of congruence between the described mood state and the observed affect (e.g., 
the patient who describes their mood to be happy but presents as tearful throughout the 
interview is displaying incongruency between stated mood and observed affect); such 
situations are common especially in psychotic and neurocognitive disorders and can 
provide important insight into diagnosis and what interventions may be required.

1.3.4  Thought Process

Thought process, or thought form, refers to the rate and flow of thought production 
and describes how appropriately a patient can connect his or her ideas. Normal 
thought form tends to be organized, logical, and goal-directed. There are many 
types of disordered thought forms, and certain thought forms can be characteristic 
of specific psychiatric diagnoses (e.g., tangential thought process as seen in mania 
or thought blocking as seen in psychosis). Table  1.4 reviews some common 

Clinical Pearl
 – Discussing with a patient his or her mood state can be a natural transition 

into completion of the suicide risk assessment. The risk assessment will be 
reviewed in Sect. 1.4.

1 Psychiatric Examination in Nephrology
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descriptors of disordered thought form. In the case of patients with severe renal 
disease, disordered thought form should cue the clinician to the possibility of the 
presence of delirium. This will be further discussed in Sect. 1.6.

1.3.5  Thought Content

Thought content describes the central themes that occupy the patient’s thoughts. 
Examples of disordered thought content can include the presence of overvalued 
ideas, delusions, and obsessions.

1.3.6  Perceptual Disturbances

The most common perceptual abnormalities are hallucinations – perceptions that 
occur in the absence of external stimuli. Hallucinations can be auditory, visual, 
olfactory, or tactile in nature. In assessing for the presence of auditory hallucina-
tions, it is necessary to inquire about command hallucinations (i.e., hallucinations 
that order the patient to act in a specific manner) as this can be associated with 
increased risk of harm to self or others [4].

1.3.7  Cognition and Orientation

An assessment of a patient’s cognition is an important component of the mental 
status examination as it provides information about how well a patient can function. 
While the clinician may gain a general sense of the patient’s cognitive functioning 

Clinical Pearl
 – As defined in the Diagnostic and Statistical Manual for Mental Disorders, 

fifth Edition (DSM-5) [8], delusions are fixed false beliefs that can either 
be bizarre or non-bizarre in nature.

 – While it is important for the clinician to not be drawn into the patient’s 
delusional schema, it is generally not helpful to directly challenge these 
beliefs either.

Table 1.4 Common descriptors of disordered thought form

Disordered 
thought 
forms

Perseveration: Repetition of a response with an inability to switch to a different 
idea
Circumstantiality: A circuitous and overinclusive pattern of speech
Tangentiality: A response that is only partially connected to the original idea
Loose associations: Illogical shifting between unrelated ideas such that the 
meaning is lost
Flight of ideas: A response that jumps from one idea or theme to another at a 
rapid rate
Thought blocking: Abrupt interruption of a thought with impaired ability to then 
complete the thought

S. C. Payne and V. Lentz
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while completing the psychiatric interview, objective cognitive testing can be help-
ful in many instances. The Mini-Mental State Examination (MMSE®) or Montreal 
Cognitive Assessment (MoCA®) are commonly used standardized cognitive assess-
ments [9, 10]. These assess areas such as visuospatial skills, attention, memory, and 
orientation to time, place, and person. In cases of suspected delirium and/or major 
neurocognitive disorder/dementia, repeat cognitive testing over time is essential.

1.3.8  Insight and Judgment

Insight describes a patient’s ability to understand their symptoms and how he or she 
is impacted by these symptoms. The patient’s understanding of treatment options 
and the need for treatment can also reflect his or her insight into their illness. 
Conversely, judgment concerns a person’s ability to anticipate the consequences of 
his or her behavior and to make informed decisions based on this. Judgment can be 
assessed by exploring the patient’s recent choices and decisions or by assessing 
their problem-solving abilities.

Table 1.5 summarizes the various components of the mental status examination.

Clinical Pearl
In evaluating insight and judgment, questions can include:

 – “Do you feel that your [psychiatric symptoms] are problematic?”
 – “Do you believe that you would benefit from treatment?”
 – “If you begin to smell smoke in your home, what would you do?”

Table 1.5 Basic structure of the mental status examination

Appearance Hygiene and grooming, clothing (appropriateness for the weather, style of 
dress), body habitus, posture, approximate age

Behavior Abnormal movements or mannerisms (e.g., tics, posturing, tardive 
dyskinesia), level of motor activity (i.e., psychomotor agitation vs. 
psychomotor retardation), degree of eye contact

Cooperation Attitude toward the interviewer (e.g., polite vs. hostile), openness vs. 
guardedness/suspiciousness

Speech Rate, volume, prosody, dysarthria, poverty of content
Mood and affect Range, stability, appropriateness for context, congruence (i.e., match 

between mood and affect)
Thought 
process

Flow and rate of speech production, coherence and organization of thought 
form

Thought content Obsessions, delusions, overvalued ideas, ideas of reference
Perceptual 
disturbances

Illusions, depersonalization/derealization; auditory, visual, tactile, olfactory 
hallucinations

Cognition Orientation, attention, abstraction, memory, intelligence
Insight and 
judgment

Areas of impairment

Risk assessment Suicidal and homicidal ideation

1 Psychiatric Examination in Nephrology
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1.4  The Risk Assessment

It can be argued that one of the most important components of the psychiatric exam-
ination is the risk assessment. By the end of a psychiatric assessment, the clinician 
should have an understanding of the patient’s immediate risk in order to be able to 
determine the most appropriate disposition plan.

The suicide assessment involves an analysis of both static and dynamic risk fac-
tors (Table 1.6) [12, 13]. It is also necessary to assess the patient’s protective fac-
tors – the characteristics that may reduce his or her risk of attempting or completing 
suicide (Table 1.6). While it is important to understand how these various factors 
may increase or decrease suicide from an epidemiological perspective, yet, there is 
no evidence-based algorithm that can accurately predict a patient’s risk of suicide 
[11]. For this reason, clinical judgment is ultimately what will decide the clinical 
formulation of risk. Note that physical illness  – including renal disease and its 
sequelae – serves as a static risk factor for suicide (Table 1.6).

In assessing suicidality, the clinician needs to determine the extent of the patient’s 
suicidal ideation as well as how far they have gone in acting upon their suicidal 
thoughts. There are various strategies that can help the clinician to bring up the topic 
of suicide in a sensitive manner. Normalization is one such strategy whereby the 
clinician communicates to the patient that he or she is not alone in experiencing 
these thoughts; e.g., “Sometimes when people are going through similarly difficult 
experiences, they have thoughts that they would be better off dead. Have you had 
any thoughts like this?”. In addition, first questioning around passive suicidal 

Clinical Pearl
 – It is a myth that asking a patient about suicide may put the idea into their 

head [1, 11].

Table 1.6 Summary of static and dynamic risk factors and protective factors that form part of the 
suicide risk assessment [12, 13]

Static risk factors Dynamic risk factors Protective factors
Personal history of 
suicide attempts
Family history of suicide
Male
Older age
Single, divorced, or 
widowed marital status
Systemic illness/disability

Psychiatric illness (e.g., depressive, 
psychotic, substance use disorder)
Psychosocial stress
Physical illness
Access to suicidal means
Hopelessness

Spirituality
Family supports
Parental responsibilities
Access to treatment/
psychosocial intervention
Hope for the future
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ideation can be a more delicate way of leading into questioning about active suicidal 
ideation. The following scenario provides such an example:

It is now incumbent upon the clinician to question the patient on their plan and 
to evaluate the patient’s level of intent on completing suicide in the immediate 
future. This would involve questioning the patient on when, where, and how they 
would act on the plan and whether or not they have taken any active steps to do so 
(e.g., purchasing a rope, tying a noose, visiting the planned location for the attempt). 
Persistence is key as knowing these details will speak to the level of suicidal intent 
as well as allow the clinician to determine the potential degree of lethality. 
Furthermore, the clinician should also question the patient about protective factors 
(e.g., “What has kept you from acting on these thoughts of suicide?” and “Do you 
have hope that things can still get better?”).

It is important to note that some patients who have decided upon suicide may be 
less than forthcoming when the clinician broaches this line of questioning because 
they do not want to be stopped from acting on their plan. For this reason, the clinical 
formulation of risk should also include information from collateral history. There 
are additional factors that may also inform the risk formulation, e.g., the patient’s 
nonverbal communication and the patient’s level of engagement. For example, the 
patient who did not seek medical attention on their own accord and is now not mak-
ing eye contact or being forthcoming in their responses could potentially have a 
higher degree of risk than the help-seeking, engaged individual. Additional clues 
that the patient may be actively suicidal can include the giving away of possessions, 

Clinician: Sometimes when people are experiencing depression like yourself, 
they have thoughts that life is no longer worth living. Have you had any 
thoughts like this?

Patient: Yes, I’ve been thinking that over the past few weeks.
Clinician: How often do you have these thoughts?
Patient: Oh, every day now.
Clinician: Can you give me an example of what thoughts come to mind?
Patient: I think about how my family would be better off if I wasn’t around 

anymore and how I wouldn’t have to suffer anymore.
Clinician: Do these thoughts come and go or do they stick with you?
Patient: I’m finding it harder and harder to push them away now.
Clinician: Have you ever thought about taking steps to end your life?
Patient: Yes….
Clinician: What have you considered?
Patient: It’s hard for me to talk about… but I’ve thought about hanging 

myself….
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the preparation of a will, and writing of a suicide note. Depending on the clinician’s 
overall impression of risk, an emergency legal hold and/or admission to hospital 
may be required. Depending on the clinical setting, assistance from the consultation- 
liaison psychiatry team or psychiatrist on call may be required.

Apart from taking active steps to end his or her life, a patient can also be at risk of 
harm due to his or her inability or lack of motivation to care for their own personal 
needs. The presence of self-neglect (e.g., due to severely depressed mood, psychosis, 
cognitive impairment) would also weigh into the overall assessment of risk.

Finally, the risk assessment also includes an evaluation of risk of harm to others; 
it is important for this to become a routine part of a clinician’s psychiatric examina-
tion so that he or she becomes comfortable asking these potentially sensitive ques-
tions. Screening around risk for violence can be integrated into the psychiatric 
history in a manner that connects to the topic under discussion. For example, in 
patients endorsing persecutory delusions, the clinician can assess whether the 
patient has felt the need to protect themselves against the individual who the patient 
believes is meaning them harm as well as whether they have approached the indi-
vidual or have thoughts of harming the individual. Because clinicians have a duty to 
warn/protect potential victims of planned violence in most jurisdictions, the clini-
cian must also determine if there is an identifiable individual (or group of individu-
als) that the patient means to harm and whether or not the patient has access to this 
individual (or group of individuals). Like the suicide risk assessment, the clinician 
must understand the patient’s level of intent and the immediacy of the risk of harm. 
In so doing, it is necessary to consider (and document) the patient’s access to weap-
ons. The patient’s history of legal charges can also inform the violence risk assess-
ment as a history of violence increases future risk of violence [1].

1.5  Concluding the Psychiatric Interview

As described throughout this chapter, the goal of the psychiatric examination is to 
establish the presence of a mental disorder but also to understand how the patient’s 
symptoms are impacting his or her functioning and quality of life. Developing a 
treatment plan in collaboration with the patient is then the next step. It is important 
to provide patients with the opportunity to ask questions. While a psychiatric assess-
ment does tend to focus on symptoms of mental illness, it is also important to 

Recommendation
 – Careful documentation of the suicide risk assessment is critical. 

Documentation should include whether or not the patient has access to 
means, details of any plan(s) the patient may have divulged, degree of 
intent, and degree of future-orientation. Collateral information should also 
be documented when available.
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highlight the patient’s strengths which became clear during the interview (e.g., 
courage, resiliency, openness). This is the strength-based approach to psychiatric 
care and can play an important role in psychiatric recovery [14]. Ultimately, without 
providing false reassurance, it is important to leave the patient with a message 
of hope.

1.6  Special Considerations in the Psychiatric Examination 
in Nephrology

In this section, the clinician is introduced to some common aspects of the psychiat-
ric examination in nephrology, with particular emphasis on the mental status exami-
nation. As will be reviewed in detail in this volume, the prevalence of psychiatric 
disorders in patients with chronic kidney disease (CKD) or end-stage renal disease 
(ESRD) is significant, secondary to a multitude of factors including (but not limited 
to) high physical burden of illness, considerable anticipatory anxiety and distress, 
and significant social stressors [15, 16]. In those with impending need for trans-
plant, anxiety in relation to their position on the waiting list or concern about organ 
rejection may serve to further increase mood and/or anxiety burden. Patients with 
ESRD are 50% more likely to experience depression compared to those without 
[15, 16]. Patients undergoing dialysis also have high comorbidity rates of delirium 
and other neurocognitive disorders [16]. For these reasons, it is important to be able 
to recognize cues on mental status examination that may suggest the presence of a 
primary depressive, anxiety, or neurocognitive disorder. Early recognition may 
assist with treatments that can improve health outcomes (both physical and mental), 
as well as enhance overall quality of life indices.

1.6.1  Depression

Depression remains the most common psychiatric disorder in patients with ESRD 
[15, 16]. Furthermore, many of the signs and symptoms of ESRD may overlap with 
those of major depressive disorder, further complicating the clinician’s assessment 
[17]. Patients experiencing the burden of frequent dialysis sessions may report 
symptoms such as low mood, decreased energy, fatigue, and/or a sense of hopeless-
ness. Patients with uremia may report poor sleep, fatigue, and loss of interest and 
may appear depressed, with little range in their affect and/or a slowed thought pro-
cess [17].

1.6.1.1  Case Vignette 1
Mr. G, a 55-year-old male with ESRD undergoing dialysis three times per week, 
presents on Monday morning for his regularly scheduled dialysis treatment. 
Normally a jovial presence on the unit, he appears withdrawn, sullen, and extremely 
fatigued. During his session, he sits quietly with his head down. When approached 
by his nurse, he appears to stare off into space and has difficulty formulating his 

1 Psychiatric Examination in Nephrology



18

thoughts. He reports increased stress at home recently. There is a significant family 
history of depression. Bloodwork is within the expected ranges for him.

1.6.1.2  Case Vignette 1 Analysis
Mr. G is first assessed by his nephrologist who suspects a possible depressive epi-
sode after the patient admits that he has been feeling depressed for a couple of 
weeks, worsened over the weekend after learning of the sudden death of a neighbor. 
His nephrologist requests the assistance of a psychiatric consultant to the dialysis 
clinic, who confirms the presence of a major depressive episode. Mr. G is started on 
an antidepressant and referred for outpatient treatment and starts noting an improve-
ment in his symptoms in about 4 weeks. His depression is fully remitted within 
about 4 months, and he returns to his previous outgoing self.

1.6.2  Anxiety

Anxiety has not been studied as frequently as other psychiatric conditions in 
patients with chronic kidney disease [15, 17], although its burden cannot be under-
emphasized. Like depression, anxiety in patients with ESRD appears to be associ-
ated with increased morbidity and negative impacts to quality of life [15–17]. On 
mental status examination, patients with significant anxiety may present with a 
self-described report of “worry” or anxiety, signs of psychomotor agitation (e.g., 
physical restlessness, hand wringing, pacing), and clear evidence of anxious affect, 
including fear or episodes of crying. Repeated requests for reassurance are also 
common [18].

1.6.2.1  Case Vignette 2
Ms. L is a 63-year-old female with a recent diagnosis of ESRD and has started 
dialysis only in the last couple of weeks. At each session thus far, she appears to be 
very anxious, with mild hyperventilation, wringing of her hands, and scrutinizing of 
her fistula, and repeatedly seeks reassurance from her nurse that she is “okay.” She 
also continually watches the clock to count down the minutes to the end of her ses-
sion. She has very limited social supports and discloses that she “watched [her] 
mother die on the transplant list” while waiting for a lung transplant after a diagno-
sis of idiopathic pulmonary fibrosis. She states that she “can’t bear this continuing,” 
as she fears “dying” after each dialysis session. She experienced a headache after 
each previous session and wonders if she is having a “stroke.” She has a long history 
of generalized anxiety, including separation anxiety as a child, for which she has 
never sought medical intervention.

1.6.2.2  Case Vignette 2 Analysis
Ms. L appears to be experiencing severe anxiety  – likely generalized anxiety 
disorder, with possible somatization – manifested by reported statements sug-
gesting significant worry, psychomotor agitation, hypervigilance, and probable 
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catastrophizing, as well as reassurance seeking. Her limited social supports are 
likely adding to her anxiety and her previous familial experiences with transplant 
that have potentially reinforced in her mind that no successful outcomes are pos-
sible in the context of organ failure. Ms. L would likely benefit from a first-line 
antidepressant for anxiety, as well as referral for cognitive behavioral ther-
apy (CBT).

1.6.3  Delirium

Delirium and other neurocognitive disorders are commonly seen in patients with 
ESRD [15–17]. Chronic kidney disease has been noted to be an independent risk 
factor for cognitive impairment and neurocognitive disorders, and the presence of 
cognitive impairment in this group is estimated at 30–60% [19, 20]. Evidently, 
patients missing a dialysis session are at increased risk of delirium, and although the 
signs and symptoms of uremia can vary significantly, central nervous symptoms 
may begin with mild cognitive dysfunction, fatigue, and headache, eventually pro-
gressing most commonly to hypoactive delirium; in untreated cases, coma may 
result [17]. In addition to such acute changes in mental status, the clinician should 
also be mindful that slower, more progressive changes – particularly in the setting 
of multiple comorbidities – may occur in the patient’s cognition over the course of 
months or years on dialysis, with a major neurocognitive disorder/dementia eventu-
ally becoming apparent.

1.6.3.1  Case Vignette 3
Mr. K is a 76-year-old male who missed his dialysis session 2 days ago after his 
wife fell unexpectedly ill and herself was hospitalized. His past medical history is 
significant for ESRD, a history of transient ischemic attacks (TIAs), chronic ane-
mia, and type 2 diabetes mellitus. He was also given a recent diagnosis of mild 
neurocognitive disorder. He was brought in to the emergency department (ED) this 
morning by his son after Mr. K was unable to get out of bed. According to his son, 
other than some fatigue yesterday, Mr. K was in his usual state of health until last 
evening, but he is now very drowsy and appeared to be confused in the little that he 
was able to communicate. He also appears dazed. He mumbles to his son “just let 
me die.” Bloodwork is significant for a small drop from his baseline hemoglobin 
and a significant increase in blood urea nitrogen.

1.6.3.2  Case Vignette 3 Analysis
Mr. K appears to be experiencing symptoms consistent with a hypoactive delirium, 
likely secondary to uremia after missing his dialysis session 2 days ago. His history 
of cerebrovascular disease may also be contributing. He starts a dialysis session 
within a couple of hours of arriving in the ED, and by evening, he is already more 
alert and showing some improvement in his confusion. The following morning, he 
is further improved and expresses utter disbelief that he made a comment that he 
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wished to die, joking that he and his wife can’t miss hosting their 50th Annual New 
Year’s Eve party in a couple of months.

1.7  Key Takeaways

• The psychiatric examination comprises a thorough psychiatric history and men-
tal status examination; it requires careful listening and observation on the part of 
the clinician.

• The gathering of information from the patient, chart, and collateral sources will 
allow for the clinician to arrive at the most appropriate diagnosis, which is a 
prerequisite for developing an effective treatment plan.

• The risk assessment is fundamental to the psychiatric examination and involves 
careful history taking, analysis of risk factors, and documentation.

• A strength-based approach to psychiatric care can be important to mental health 
recovery.

• Although the approach to the psychiatric examination is generally uniform, the 
clinician should be aware of the most common psychiatric signs and symptoms 
on examination that are frequently observed in patients with CKD or ESRD.

References

 1. Houghtalen RP, Mcintyre JS. Psychiatric interview, history, and mental status examination of 
the adult patient. In: Sadock BJ, Sadock VA, Ruiz P, editors. Kaplan & Sadock’s comprehen-
sive textbook of psychiatry. 10th ed. Philadelphia: Lippincott Williams & Wilkins; 2017.

 2. Poole R, Higgo R. Diagnosis. In: psychiatric interviewing and assessment. 2nd ed. Cambridge: 
Cambridge University Press; 2017.

 3. Hategan A, Bourgeois JA. Psychiatric examination. In: Hategan A, Bourgeois JA, Hirsch 
CH, editors. On-call geriatric psychiatry: Handbook of principles and practice. Switzerland: 
Springer; 2016.

 4. Matorin AA, Shah AA, Ruiz P. Clinical manifestations of psychiatric disorders. In: Sadock BJ, 
Sadock VA, Ruiz P, editors. Kaplan & Sadock’s comprehensive textbook of psychiatry. 10th 
ed. Philadelphia: Lippincott Williams & Wilkins; 2017.

 5. Prochaska J, DiClemente C. Stages and processes of self-change of smoking: toward an inte-
grative model of change. J Consult Clin Psychol. 1983;51(3):390–5.

 6. Brown MT, Bussell JK.  Medication adherence: WHO cares? Mayo Clin Proc. 
2011;86(4):304–14.

Recommendation
 – It is important to distinguish between those psychiatric symptoms that may 

overlap with the clinical sequelae of severe renal disease.
 – Careful examination in this regard can allow for early intervention in psy-

chiatric conditions that are likely to respond to treatment and may them-
selves in turn decrease the morbidity and mortality frequently experienced 
by this patient population.

S. C. Payne and V. Lentz



21

 7. Akiskal HS. The mental status examination. In: Fatemi S, Clayton P, editors. The medical basis 
of psychiatry. New York: Springer; 2016.

 8. American Psychiatric Association. Diagnostic and statistical manual of mental disorders 
(DSM-5®). American Psychiatric Pub; May 22, 2013.

 9. Folstein MF, Folstein SE, McHugh PR. "mini-mental state". A practical method for grading 
the cognitive state of patients for the clinician. J Psychiatr Res. 1975;12(3):189–98.

 10. Nasreddine ZS, Phillips NA, Bedirian V, Charbonneau S, Whitehead V, Collin I, et al. The 
Montreal cognitive assessment, MoCA: a brief screening tool for mild cognitive impairment. 
J Am Geriatr Soc. 2005;53(4):695–9.

 11. Shea SC. Psychiatric interviewing: the art of understanding: a practical guide for psychiatrists, 
psychologists, counselors, social workers, nurses, and other mental health professionals. 3rd 
ed. Edinburgh: Elsevier; 2017.

 12. Wasserman D. Suicide: overview and epidemiology. In: Sadock BJ, Sadock VA, Ruiz P, editors. 
Kaplan & Sadock’s comprehensive textbook of psychiatry. 10th ed. Philadelphia: Lippincott 
Williams & Wilkins; 2017.

 13. Bouch J, Marshall JJ.  Suicide risk: structured professional judgment. Adv Psychiatr Treat. 
2005;11(2):84–91.

 14. Xie H.  Strengths-based approach for mental health recovery. Iran J Psychiatry Behav Sci. 
2013;7(2):5–10.

 15. Simoes e Silva AC, Miranda AS, Rocha NP, Teixeira AL. Neuropsychiatric disorders in chronic 
kidney disease. Front Pharmacol. 2019;10:932.

 16. Kimmel PL, Fwu CW, Abbott KC, Moxey-Mims MM, Mendley S, Norton JM, et  al. 
Psychiatric illness and mortality in hospitalized ESKD dialysis patients. Clin J Am Soc 
Nephrol. 2019;14(9):1363–71.

 17. Cukor D, Levenson JL, Rosenthal-Asher D, Kimmel PL. Renal disease. In: Levenson JL, edi-
tor. The American Psychiatric Association publishing textbook of psychosomatic medicine and 
consultation-liaison medicine. 3rd ed. Washington: American Psychiatric Publishing; 2018.

 18. Goh ZS, Griva K. Anxiety and depression in patients with end-stage renal disease: impact and 
management challenges–a narrative review. Int J Nephrol Renovasc Dis. 2018;11:93–102.

 19. Madero M, Gul A, Sarnak MJ.  Cognitive function in chronic kidney disease. Semin Dial. 
2008;21(1):29–37.

 20. Etgen T, Chonchol M, Forstl H, Sander D. Chronic kidney disease and cognitive impairment: 
a systematic review and meta-analysis. Am J Nephrol. 2012;35(5):474–82.

1 Psychiatric Examination in Nephrology



23© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
A. Hategan et al. (eds.), Psychonephrology, 
https://doi.org/10.1007/978-3-030-84740-1_2

H. E. McNeely (*) 
Department of Psychiatry and Behavioural Neurosciences, McMaster University, St. Joseph’s 
Healthcare Hamilton, Clinical Neuropsychology Services, Hamilton, ON, Canada
e-mail: hmcneely@stjoes.ca 

T. G. Tulloch 
Kidney Urinary Program, St. Joseph’s Healthcare Hamilton, Department of Psychiatry and 
Behavioural Neurosciences, McMaster University, Hamilton, ON, Canada
e-mail: ttulloch@stjoes.ca 

J. R. Pellizzari 
St. Joseph’s Healthcare Hamilton, McMaster University, Hamilton, ON, Canada
e-mail: jpellizz@stjosham.on.ca 

J. P. King 
Department of Psychiatry & Behavioural Neurosciences, St. Joseph’s Healthcare Hamilton, 
Clinical Neuropsychology Services, Hamilton, ON, Canada
e-mail: kingj@stjosham.on.ca

2Psychometric Assessment 
of Neuropsychological Function 
in Kidney Disease

Heather E. McNeely, Tyler G. Tulloch, Joseph R. Pellizzari, 
and Jelena P. King

2.1  Introduction

Psychological stress and cognitive difficulties are common and interwoven comor-
bidities frequently encountered in patients with chronic kidney disease (CKD). It is 
well established that depressive and anxiety symptoms, suicidal ideation, and cog-
nitive impairment, such as deficient attention, memory, and reasoning, predict poor 
treatment adherence and outcomes in a number of medically ill populations. The 
interplay between neuropsychiatric, including cognitive, symptoms and physical 
status is complex. Cognitive impairment can give rise to psychosocial distress which 
contributes to poor engagement in treatment, poor health choices or decisions, and 
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increased morbidity and mortality in chronic medically compromised populations 
such as those with CKD.

As discussed elsewhere in this book, glomerular filtration rate (GFR) is the best 
measure of kidney function and is the number used to determine stage of renal dis-
ease. Meta-analyses have found increased severity of cognitive impairment across a 
number of domains of cognition as GFR decreases [1]. Physicians and other clini-
cians working with CKD populations should be aware of common neuropsychiatric 
symptoms, including cognitive presentations, appropriate screening methods/tools 
used for assessing presence and severity of these symptoms, and necessity of symp-
tom monitoring, as these features may fluctuate in response to varying 
GFR. Clinicians should also be aware when to refer for specialized psychological 
assessment/treatment and formal neuropsychological assessment in order to miti-
gate negative outcomes, enhance or sustain patient quality of life, and enable 
patients and family members opportunity for advanced planning and 
decision-making.

This chapter will provide guidance in how to approach neuropsychological 
assessment in patients with CKD. Given the overlap between symptoms of uremia 
and those of depressive and neurocognitive disorders, special considerations must 
be made when assessing patients with CKD.  The chapter uses case vignettes to 
highlight neuropsychiatric manifestations in patients with CKD and their impact on 
clinical status, review tools and methods used to screen for presence and severity of 
these symptoms, highlight clinical pearls, and identify key points to consider when 
making a referral for specialized psychological and/or neuropsychological services.

2.2  Psychological Assessment

Psychological assessment (also referred to as psychological or psychometric test-
ing) is a process of testing by clinical psychologists that uses a combination of tests 
and other assessment tools to measure and observe a patient’s behavior to help the 
psychiatric clinician arrive at a diagnosis and guide treatment. When and who can 
refer for formal psychometric testing is discussed later in the chapter.

This section will begin by reviewing common comorbid psychiatric disorders 
observed in renal patients. It will present some useful screening tools that can be 
used by frontline clinicians and mental health specialists alike and will identify 
when patients should be referred for more specialized psychiatric and/or psycho-
therapeutic services. Chapter 7 also presents an overview of psychotherapy princi-
ples for patients with CKD.

2.2.1  Common Psychiatric Presenting Concerns

Although the most common psychiatric presenting concerns are detailed elsewhere 
in this volume, the authors hereby review these psychiatric concerns from the per-
spective of presenting the components of a psychological evaluation, including tests 
and assessments, to aid in establishing a psychiatric diagnosis and treatment plan.

H. E. McNeely et al.
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Epidemiological studies of psychiatric disorders in CKD patients are lacking; 
however, empirical research has focused on several commonly observed disorders, 
including depressive, anxiety, and sleep disorders.

2.2.1.1  Depressive Disorders
Depressive disorders are perhaps the most common psychiatric disorder observed 
among CKD patients, and their presence is associated with poorer clinical outcomes, 
including more frequent hospital admissions, lengthier hospital stays, higher rates of 
dialysis withdrawal, and increased risk of morbidity and mortality [2]. Not surpris-
ingly, the estimated prevalence of depressive disorders in CKD patients varies 
depending on whether they are assessed via interview or questionnaire and also by 
stage of CKD. A meta-analysis of observational studies found that the prevalence of 
depressive disorder was higher when diagnosed via self- and clinician- administered 
questionnaires compared to clinician-administered interview, likely overestimating 
depression symptomology [3]. The estimated point prevalence of depressive disorder 
based on clinician-administered interview in this study was 21.4% among stage 1–5 
CKD patients not yet on dialysis, 22.8% among stage 5 CKD patients on dialysis, 
and 25.7% among kidney transplant recipients. In contrast, the prevalence of depres-
sive disorders among stage 5 CKD patients on dialysis increased to 39.3% when 
assessed via self- or clinician-administered questionnaire.

Despite overestimating depression symptomology, there remain many advan-
tages to using questionnaires to screen for depression in primary care settings, 
including this methodology being more accessible, requiring less training, and 
being less costly and time-consuming to administer than a formal clinical interview. 
It is important to carefully interpret questionnaire results considering a given 
patient’s CKD symptoms. This may be because there is significant overlap in symp-
toms of depressive disorder and uremia that, when misattributed to depression, will 
overestimate depression severity. These symptoms include fatigue, poor appetite, 
difficulty concentrating, restlessness, and sleep disturbance. When assessing a 
patient for depressive disorder, the clinician must judiciously decide whether shared 
symptoms are more likely indicative of uremia or depressive disorder. One way to 
accomplish this often-difficult task is to consider timing of symptoms. For example, 
does the patient’s poor appetite coincide with periods of low mood or anhedonia, or 
does it fluctuate independently of these other symptoms? Of course, at least one of 
the hallmark symptoms of major depressive disorder, either depressed mood and/or 
diminished interest or pleasure in most activities, must be present most of the day 
nearly every day for greater than 2 weeks for a diagnosis of major depressive disor-
der [4]. Table 2.1 lists the comparison of depressive symptoms and select uremia 
symptoms [4, 41].

It should be noted that depressed mood alone does not necessarily indicate the 
presence of major depressive disorder if not accompanied by a suprathreshold num-
ber of other symptoms of major depressive disorder for at least 2 weeks. It may 
represent a normative reaction to significant life changes, such as starting dialysis or 
experiencing yet another symptom of failing kidneys. It may be part of a patient’s 
typical daily “ups and downs,” especially if there are more “downs” than “ups” 
when the patient attends medical appointments or dialysis treatments. Furthermore, 
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depressed mood could be indicative of another psychiatric disorder such as adjust-
ment disorder or be associated with hypoactive delirium.

2.2.1.2  Case Vignette: “An Unfortunate New Beginning”
_________________________________________________________________.
Mr. Wilson was a 29-year-old recently divorced man with end-stage kidney disease 
(ESKD) who found himself in the unenviable position of having to move back into 
his childhood home with his parents due to financial stressors. The hospital- based 
dialysis center was close by, and he was settling into his new lifestyle of attending 
dialysis sessions three times per week. Efforts to solicit a live organ donor had come 
up empty, and he was now looking at a several years wait for deceased donor kidney. 
Circumstances found him newly unemployed, and prospects were looking grim to 
find employment that would reasonably accommodate his renal replacement needs. 
Three months later, his dialysis nurses had started to notice some recent trends: he 

Clinical Pearl
 – Patients may be quick to report losing interest or enjoyment in most 

activities.
 – However, this may not be depressive disorder per se, but rather may be due 

to an inability to engage secondary to fatigue, pain, retinopathy, neuropa-
thy, dyspnea, or other physical conditions.

Recommendation
 – Explore if loss of interest or enjoyment exists for activities the patient is 

still able to engage in or if it would be present for previously enjoyed activ-
ity if the interfering symptoms went away.

Table 2.1 Comparison of depressive disorder and select uremia symptoms highlighting similari-
ties [4, 41]

Depressive disorder Uremia
Depressed mood Peripheral neuropathy
Anhedonia (loss of interest/pleasure) Decreased sense of smell/taste
Feelings of worthlessness/inappropriate 
guilt

Itching

Thoughts of death/suicidal ideation Cramps
Similarities between depressive disorder and uremia symptoms:
Sleep disturbance (insomnia/hypersomnia) Sleep disturbance
Fatigue Fatigue
Change in appetite/weight (decrease/
increase)

Poor appetite/nausea/vomiting

Difficulty concentrating/indecisiveness Difficulty concentrating/decreased mental acuity
Psychomotor agitation/retardation Restless legs

H. E. McNeely et al.
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had become less conversational in general, but particularly about his beloved 
Toronto Blue Jays baseball team who were enjoying a banner season. His smiles 
seemed more forced, he was looking thinner, and he started to call in requesting 
scheduling changes at the last minute. The nurses communicated these newer obser-
vations to his nephrologist prior to his next monthly follow-up. We follow this case 
along as the patient’s psychological distress and symptoms begin to be monitored 
utilizing various self-report tools.

Given that most CKD patients have routine and long-term follow-up with health-
care providers after renal disease is diagnosed, typically in a multidisciplinary kid-
ney care clinic, there is ample opportunity for depression screening at many points 
along the patient journey. Indeed, given the impact of untreated depressive disorder 
on clinical outcomes in CKD, routine screening for depression and subsequent 
treatment may benefit not only the patient and their loved ones but also the health-
care system in terms of reducing number of hospitalizations and length of stays. 
Renal programs could opt to incorporate routine screening at regular intervals (e.g., 
each follow-up visit, annually) or based on milestones in CKD progression (e.g., 
progression from one stage to another, after dialysis initiation). Screening could be 
done in person during clinic visits or via telemedicine for patients in rural or remote 
areas. When a patient screens “positive” for depression, healthcare providers would 
ideally have a plan in place to provide follow-up. This could include referral to an 
internal or external mental health specialist for diagnostic assessment and treat-
ment. Depending on depression severity, treatment options could include active 
monitoring, psychoeducation, self-management programs, psychotherapy provided 
by a mental health specialist, and/or antidepressant medication. (See Chap. 7 for an 
overview of psychotherapy principles for renal patients and Chap. 10, for further 
information on psychiatric aspects and their treatments in the kidney patient.)

2.2.1.3  Suicidality
One important consideration in screening for depressive disorder is how to manage 
suicidal ideation, once identified. Suicidality in CKD patients has not been exten-
sively researched, but there is preliminary evidence that patients on hemodialysis 

Recommendation
 – Routine screening for depression should be incorporated into care for the 

patient with CKD.
 – Consider the role of depressive disorder on adherence to medications, fluid 

restrictions, dietary and exercise recommendations, and dialysis attendance.

Clinical Pearl
 – Unidentified and untreated depressive disorder is associated with poorer 

engagement in treatment and poorer clinical outcomes.
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are at 1.25 times greater risk of completing suicide relative to age-, gender-, and 
geography-matched controls, with a period of further increased risk during the first 
3  months after initiating hemodialysis [5]. While further research on suicidality 
among CKD patients is needed, this strongly supports the need for psychological 
intervention and routine screening of depressive disorder including suicidal ide-
ation, especially around the time of dialysis initiation. Screening for depression 
using questionnaires that measure suicidal ideation, therefore, requires a plan in 
place for managing this once identified. Plans could include having a healthcare 
provider available trained in suicide risk assessment to conduct a more detailed 
assessment, having a consultation or referral system in place, or at the very least 
providing access to a local crisis outreach team.

Dialysis patients may reach a point where they begin considering the costs and 
benefits of remaining on dialysis versus withdrawing from care and pursuing con-
servative management, and this may be particularly relevant for patients who are 
not eligible transplant candidates. While for some patients, this may reflect under-
lying suicidal ideation, this is not always the case and may reflect a patient’s shift-
ing goals of care. Patients should be encouraged to discuss their wishes with loved 
ones and care providers to receive support and guidance with this type of decision, 
and suicidal ideation could be explored, but should not be assumed. Patients seek-
ing to withdraw dialysis in this context should have their decisional capacity 
assessed, as comorbid neurocognitive impairment may impact decisional capac-
ity. Training in conducting suicide risk assessment is beyond the scope of this 
chapter, but should typically include assessing for the presence of suicidal ide-
ation, desire, plan/method, intent, psychiatric comorbidity, and also protective 
factors against suicide.

2.2.1.4  Anxiety Disorders
Anxiety disorders are common among CKD patients. According to a recent meta- 
analysis, 43% of patients experience anxiety symptoms, and 19% are diagnosed 
with at least one anxiety disorder [6]. Anxiety can be conceptualized as the anticipa-
tion of future threat and may be associated with symptoms of muscle tension, vigi-
lance, and increased cautious and avoidant behaviors [4]. While the sensation of 
anxiety is a normative and often useful part of daily living, it can become excessive 
or persistent and lead to clinically significant distress or impairment. It is under-
standable that renal patients would experience anxiety symptoms, given the chronic 
and progressive nature of CKD and uncertainty about when new physical and neu-
ropsychiatric symptoms will appear, how quality of life will change as the kidney 
disease progresses, how long the kidneys will last, what dialysis will feel like, and 
how effective treatment(s) will be. An important component of assessing for anxiety 
syndromes in renal patients, therefore, is not just identifying whether anxiety disor-
der is present, but to what degree it is causing clinically significant distress or 
impairment in daily functioning.

Anxiety disorder has been associated with adverse clinical outcomes in CKD, 
including reduced health-related quality of life, poorer adherence to treatment 
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recommendations, and increased risk of mortality and progression to stage 5 CKD 
requiring dialysis [6]. Furthermore, while all anxiety disorders, by definition, are 
associated with clinically significant distress or impairment, some may have a dis-
proportionate impact on a patient’s ability to attend and tolerate life-saving treat-
ments such as hemodialysis. Patients with blood-injection-injury (specific) phobia 
may have considerable difficulty coping with hemodialysis, given the need for two 
dialysis needles to be inserted (and remain inserted) for every dialysis treatment, 
typically for 4 hours, three times weekly, in an environment where blood is visibly 
circulating through tubing for all patients in a shared space. Agoraphobia may also 
make attending hemodialysis treatments challenging, given that patients are not 
typically provided private rooms. Patients with panic disorder may have difficulty 
tolerating physiological sensations associated with hemodialysis, such as changes 
in blood pressure, restless legs, and muscle cramping. Given the frequent medical 
appointments and blood work required for patients with CKD, blood-injection- 
injury (specific) phobia and agoraphobia may be identified long before the patient 
must start dialysis; however, it may be helpful, when feasible, to screen patients for 
the presence of treatment-interfering anxiety disorders prior to initiating 
hemodialysis.

Given the association between anxiety disorder and adverse clinical outcomes, 
early screening and treatment for anxiety disorder may help improve the patient’s 
health-related quality of life as well as clinical outcomes. Furthermore, early iden-
tification of anxiety disorders that may specifically interfere with hemodialysis 
may benefit the patient in that they may be encouraged to consider peritoneal dialy-
sis, in which needles, blood, and shared treatment settings are absent, or by provid-
ing ample opportunity to seek anxiety treatment prior to starting hemodialysis. For 
these reasons, it may be helpful to incorporate routine screening of anxiety symp-
toms and specific anxiety disorders into multidisciplinary kidney care clinics. At 
present, there is no consensus on the recommended frequency of screening for 
anxiety disorders in CKD patients. Clinicians may wish to incorporate this screen-
ing into routine clinic visits, whether in person or via telemedicine, similar to 
screening for depressive disorders. While there is no gold standard anxiety screen-
ing measure for CKD patients, a list of potential screening tools is further pre-
sented in this chapter.

Recommendation
 – When assessing for anxiety disorder, ask the patient if there is anything 

they typically avoid doing or thinking about to help them feel less anxious.

Clinical Pearl
 – Patients may deny feeling anxious because they have become very good at 

avoiding anxiety-provoking situations or thoughts.
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2.2.1.5  Sleep Disorders
Sleep disorders are highly prevalent among renal patients and are associated with 
poorer quality of life, as well as increased risk of disease and mortality. Maung et al. 
present a helpful overview of the association between sleep disorders and CKD, 
focusing on disorders most prevalent in renal patients, including sleep apnea, insom-
nia, restless leg syndrome, and excessive daytime sleepiness [7]. Assessment of the 
two most common sleep disorders, sleep apnea and insomnia, will be discussed here.

Untreated sleep apnea is associated with excessive daytime sleepiness, cognitive 
impairment, hypertension, and increased risk of cardiovascular disease. It is highly 
prevalent among CKD patients, with estimates ranging from 70% to 80% based on 
polysomnographic studies [7]. Sleep apnea cannot be diagnosed through interview 
or questionnaire, but level of risk can be quickly calculated using questions related 
to snoring, tiredness during daytime, observed episodes of apnea, and high blood 
pressure or the STOP-BANG Questionnaire [8], described in more detail below. 
Patients with high scores on the STOP-BANG, or who report pauses in breathing 
during their sleep, should be referred for an overnight sleep study for polysomnog-
raphy to diagnose sleep apnea. Given the extremely high estimated prevalence of 
sleep apnea among CKD patients, and the serious health impact of untreated sleep 
apnea, renal healthcare providers should consider routinely assessing level of risk 
using the STOP-BANG.

Insomnia involves difficulty falling or staying asleep or problems with early- 
morning awakening with inability to return to sleep [4]. Symptoms of insomnia are 
reported by 50% to 75% of stage 5 CKD patients on dialysis and may be associated 
with increased risk of cardiovascular disease and poor immune response [7]. While 
polysomnography is considered the gold standard for assessing many other sleep 
disorders, including sleep apnea, it is not recommended for the assessment of 
insomnia [9]. Rather, insomnia should be assessed via a patient’s own self-report in 
the form of a 2-week prospective sleep diary such as the Consensus Sleep Diary 
[10]. Interpretation of sleep diary data involves some training and calculation of 
certain sleep parameters, such as average sleep efficiency, sleep onset latency, and 
wakefulness after sleep onset; therefore, it may not be a feasible assessment method 
in primary care settings. The Insomnia Severity Index (ISI), described below, may 
be a useful alternative for screening for insomnia disorder in primary care settings 
[11]. Insomnia disorder may also be diagnosed by clinical interview using estab-
lished diagnostic criteria such as those for DSM-5 insomnia disorder [4].

2.2.2  Screening Tools

This section provides a sample of screening tools that can be used with CKD patients 
and is not intended to be an exhaustive inventory. These are not diagnostic tools and 
thus should not be used to diagnose psychiatric disorders solely on the basis of 
scores on scales, while the scores can support a diagnosis based on clinical inter-
view. Rather, they provide a standardized way of screening for symptoms of psychi-
atric disorders in a fast and efficient format. Based on empirically derived cutoffs on 
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these questionnaires, the clinician can then determine the appropriate course of 
action. Potential courses of action could include active monitoring of symptoms, 
providing psychoeducation, providing access to self-management programs, or 
referring for further clinical evaluation, diagnosis, and treatment by a psychiatrist. 
Many open access screening tools provide guidance to the user on what level of 
intervention should be offered based on symptom severity. Some, but not all of the 
following tools have been validated for use with CKD patients.

2.2.2.1  Depressive Disorders
There are several brief self-report measures that have been validated with renal 
patients for screening for depression symptomology. A recent review of depression 
screening tools for CKD patients suggests that more research is needed, however, to 
establish diagnostic accuracy of these tools in this population [12].

The Patient Health Questionnaire, 9-item version (PHQ-9), is a self-report ques-
tionnaire that screens for the presence and frequency of depressive symptoms over 
a 2-week period [13]. It has been validated in primary care settings and recom-
mended clinical cutoffs of 5, 10, 15, and 20 represent mild, moderate, moderately 
severe, and severe depression, respectively. It has been validated in CKD patients on 
hemodialysis, and the suggested cutoff score indicative of a depressive disorders 
diagnosis in this population is 10, which is the same cutoff for the general popula-
tion [14]. Given that this questionnaire assesses somatic symptoms of depression 
that overlap with uremic symptoms, it is wise to interpret the score judiciously. It is 
possible for a CKD patient to score over the cutoff while not reporting any problem 
with depressed mood or anhedonia. Notably, a diagnosis of depressive disorder 
requires depressed mood and/or anhedonia, not solely a PHQ-9 score threshold. The 
benefits of this questionnaire are that it is free, brief to administer, and widely used.

The Patient Health Questionnaire, 2-item version (PHQ-2), contains just the first 
two items of the PHQ-9 screening for the presence and frequency of low mood and 
anhedonia [15]. A cutoff of ≥3 is recommended for identifying patients with depres-
sion in the general population. This is a very brief and commonly used screening 
tool, but has not been validated specifically with CKD patients.

The Edmonton Symptom Assessment System (ESAS) was initially developed to 
assess symptoms relevant to palliative care patients using a visual analog scale [16]. 
The single items representing depression and anxiety symptoms have been vali-
dated in a hemodialysis population, using an 11-item scale ranging from 0 (no 
symptoms) to 10 (worst possible symptoms). This scale may also be presented in 
the form of a thermometer, with patients indicating their depression “temperature” 
on the 0 to 10 scale. A cutoff score of ≥2 was recommended for identifying patients 
with depression [17]. Advantages of the ESAS are that it is free to use, is simple to 
administer, and requires very little cognitive effort on the part of the patient. This 
latter feature is important, given the prevalence of cognitive impairment among 
CKD patients, discussed in detail below.

The Hospital Anxiety and Depression Scale (HADS) is a 14-item tool designed 
to assess anxiety and depression symptoms in hospitalized patients, but is now com-
monly used in community and primary care settings [18]. It contains two 7-item 
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subscales to assess for depression and anxiety symptoms separately. The HADS has 
been validated for use with CKD patients, with recommended cutoffs of ≥7 for the 
depression subscale and ≥  6 for the anxiety subscale [19]. This scale is slightly 
longer than the PHQ-9, but includes screening for anxiety as well as depression. 
Furthermore, it is free to use, and depression items relate more to mood and anhe-
donia rather than somatic complaints that may overlap with uremia.

Finally, the Beck Depression Inventory, Second Edition (BDI-II) is a 21-item 
screening tool to assess for depression symptom severity [20]. Out of all available 
depression screening tools, this has been the most widely studied for use with CKD 
patients [12]. There is no consensus on the optimal cutoff score for CKD patients 
using the BDI-II, and proposed cutoffs in the literature range from ≥10 to ≥19, with 
several studies recommending cutoffs between a smaller range of ≥14 and ≥ 16 
[12]. Despite being widely studied, there are several disadvantages to using the 
BDI-II. For example, it is longer than most other depression screening tools, which 
may pose more of a burden to CKD patients, and is not open access, requiring a 
license and fee to administer.

2.2.2.2  Suicidality
The Columbia-Suicide Severity Rating Scale (C-SSRS) is a free assessment tool 
available to clinicians to help quantify suicide risk, including ideation and behavior 
[21]. It is composed of four subscales that assess different components of suicidal-
ity, including severity of ideation, intensity of ideation, past behaviors, and lethality 
of former attempts. Clinicians may choose a relevant time-frame (e.g., lifetime, 
since last contact). The C-SSRS also provides guidance on what level of interven-
tion is recommended based on patient response to specific items. For example, 
patients who report thinking about how they might kill themselves would receive a 
higher level of intervention than patients who have just thought about killing them-
selves, but have not thought about how they would do it. At the time of writing this 
chapter, a wide selection of C-SSRS versions can be downloaded from https://cssrs.
columbia.edu, each tailored to specific settings (e.g., first responders, healthcare 
facilities, military installations, correctional facilities, colleges/schools). Notably, 
although depressive disorder and suicide are linked, only about 60% of individuals 
who die by suicide had a history of major depressive disorder, and thus other neuro-
psychiatric illnesses can increase the risk for suicide (e.g., substance use disorder, 
borderline and narcissistic personality disorders, multiple sclerosis) [22].

2.2.2.3  Anxiety Disorders
Several brief self-report screening measures have been validated for use with CKD 
patients, including the HADS and ESAS which have already been described above 
in the context of screening for depressive disorder. Another frequently used mea-
sure, the Generalized Anxiety Disorder-7 Inventory (GAD-7) is a 7-item self-report 
measure of anxiety symptom severity [23]. Recommended cutoffs of 5, 10, and 15 
are indicative of mild, moderate, and severe levels of anxiety. A cutoff of 10 is sug-
gestive of generalized anxiety disorder; however, this instrument is not intended as 
a diagnostic tool independent of the clinical interview. The GAD-7, though widely 
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used, has not been validated with CKD patients. Despite this, some advantages 
include being free and brief to administer.

2.2.2.4  Sleep Disorders
As mentioned above, sleep apnea can only be diagnosed through polysomnography. 
Typically, a physician’s referral to a sleep medicine specialist is required to facilitate 
this assessment. Fortunately, sleep apnea risk level can be easily assessed using the 
STOP-BANG questionnaire [8]. STOP-BANG is an acronym composed of letters 
representing various risk factors for sleep apnea: loud snoring, feeling tired, fatigued 
or sleepy during the day, been observed choking/gasping or stop breathing during 
sleep, high blood pressure, BMI of >35 kg/m2, age > 50, large neck size (shirt collar 
16 inches/40 cm or larger), and gender = male (this last item actually refers to bio-
logical sex rather than gender). An affirmative response to 5 or more questions is 
indicative of high risk of sleep apnea, and patients should be referred for further 
evaluation via polysomnography. Patients who are male, have a BMI > 35 kg/m2, or 
have a large neck circumference must only score 2 out of 4 STOP items to be con-
sidered high risk for sleep apnea. Scores of 0–2 and 3–4 are indicative of low and 
intermediate sleep apnea risk, respectively. The STOP-BANG is free to use and 
easily accessible online.

The Insomnia Severity Index (ISI) is a 7-item self-report questionnaire that 
assesses a patient’s subjective insomnia severity over the past 2 weeks [11]. Each 
item is scored on a 5-point Likert-type scale ranging from 0 (least problematic) to 4 
(most problematic) with higher scores indicating greater insomnia severity. The ISI 
explores problems falling asleep, staying asleep, and waking up too early, as well as 
dissatisfaction with sleep, worry/distress about the sleep problem, interference in 
daily activities, and how noticeable the sleep problem is to others. Cutoff scores of 
≥8, ≥ 15, and ≥ 22 are indicative of subthreshold, moderate, and severe insomnia, 
but in community samples a score of ≥10 is typically used as the cutoff indicative 
of subthreshold insomnia severity [24]. Although the ISI is a widely used measure, 
it has not been validated with CKD patients. Advantages include being brief and 
free to use.

2.2.3  Case Vignette Analysis: “An Unfortunate New Beginning”

_________________________________________________________________.
During Mr. Wilson’s next clinic visit, he noticed that they had implemented a new 
intake form that he had to complete, which only took a few seconds. There were 
some graphical scales to fill out that looked like thermometers, and he decided to be 
completely honest about how he had been feeling recently – Distress “7”, Anxiety 
“5”, Depression “7”, Need to Talk to Someone “9”. The nurse reviewed these with 
him and the nephrologist, and after a brief safety assessment, he readily accepted a 
consultation with the psychiatrist and psychologist in the clinic. During his next 
visit with the psychiatrist and psychologist, he completed the PHQ-9. This took him 
just a few more minutes, but he had some difficulty deciding which answer to circle 
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for some of the questions. His score on this questionnaire fell in the range indicative 
of severe depression (scale score of 20/27), including that the endorsement of item 
9 – “Thoughts that you would be better off dead or of hurting yourself” as “several 
days over the past 2 weeks.” The psychiatrist noticed that he indicated daily prob-
lems with fatigue, poor appetite, trouble falling asleep, and difficulty concentrating, 
in addition to less frequent problems feeling down and depressed, losing interest in 
most activities, and thinking he would be better off dead.

Wondering if his score was an accurate reflection of his depression severity, or 
if it was artificially elevated due to physical symptoms common to dialysis 
patients, he more thoroughly assessed his symptoms and determined that Mr. 
Wilson did in fact meet criteria for major depressive disorder and noted that while 
fatigue, poor appetite, trouble falling asleep, and difficulty concentrating are com-
mon in dialysis patients, his poor appetite and trouble falling asleep only started 
around the same time that his mood worsened, and his fatigue and difficulty con-
centrating, which had already been present, worsened considerably around that 
same time. A trial of an antidepressant, such as a selective serotonin reuptake 
inhibitor, was recommended in addition to cognitive behavioral psychotherapy 
(CBT); however, Mr. Wilson favored initiating psychotherapy with the clinical 
psychologist for the time being, declining medication. Again, ruling out acute 
safety concerns, the psychologist offered a brief series of bi-weekly CBT sessions 
to Mr. Wilson. The PHQ-9 was administered at every visit to monitor progress. 
His scale scores gradually decreased, and he no longer endorsed item 9 (“Thoughts 
that you would be better off dead or of hurting yourself”). By the end of the series 
of visits, his PHQ-9 score was in the mild severity range (9/27), mostly driven by 
the somatic items that he experienced rather chronically, but less severely and 
frequently.

2.2.4  When to Refer for Psychological Assessment

Some of the screening tools presented above provide guidelines for nephrology 
clinicians on when to refer patients for psychiatric consultation and psychological 
testing that can aid the clinical psychiatric diagnosis and treatment. On the PHQ-9, 
psychotherapy or pharmacotherapy is suggested for patients who score ≥ 10, and a 
combination of psychotherapy and pharmacotherapy is suggested for patients who 
score ≥ 20. As mentioned previously, on the C-SSRS, patients who report suicidal 
ideation as well as thinking about how they might go about killing themselves 
should be referred for a more thorough consultation with a mental health specialist 
such as a psychiatrist, psychologist, or social worker, and safety precautions should 
be considered. Patients who furthermore report some intent on acting on suicidal 
thoughts, or who have begun working out the details of a plan, or who have enacted 
some type of suicidal behavior in the past should receive further consultation with a 
mental health specialist, and safety precautions should be implemented; if urgent, 
the patient is asked to go to the emergency department for prompt evaluation. 
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Patients who score ≥ 15 on the GAD-7 should be referred for psychiatric assess-
ment and treatment.

Patients who score high risk for sleep apnea on the STOP-BANG should be 
referred for polysomnography to diagnose sleep apnea. The gold standard treatment 
for sleep apnea is continuous positive airway pressure (CPAP) treatment [7]. Patients 
who exhibit nonadherence to CPAP treatment should be referred for psychiatric/
psychological evaluation and intervention. Reasons for nonadherence that may be 
amenable to treatment include anxiety (e.g., claustrophobia, panic disorder), poor 
understanding of the rationale for CPAP compliance and health impact of untreated 
sleep apnea, comorbid insomnia, or unhelpful beliefs about CPAP use (e.g., “I don’t 
notice any difference when I use it”).

Patients who report experiencing sleep disturbance at least three nights per 
week and who score above the cutoff on the ISI would likely benefit from further 
assessment and treatment. A sleep medicine specialist can work with the patient 
to prospectively monitor sleep parameters using a sleep diary and further assess 
sleep disturbance and suitability for treatment. The gold standard treatment for 
insomnia is cognitive behavioral therapy for insomnia (CBT-i), which has con-
siderable empirical support. Many CKD patients prefer not to add any more 
medications to their daily regimen, which makes this a desirable treatment for 
many patients.

In the absence of established guidelines for when to refer patients for further 
psychological assessment, the clinician should take into consideration symptom 
severity, level of distress reported by the patient, and degree of impairment in the 
patient’s life, including interpersonal relationships, adherence to treatment recom-
mendations, attendance at dialysis or other medical appointments, and general self- 
care. Symptoms that are believed to interfere with health-related behaviors that 
could precipitate more rapid progression of CKD, reduce efficacy of dialysis, or 
increase risk of transplant graft failure should be addressed immediately. Some 
examples of treatment-interfering behaviors include nonadherence to dialysis 
appointments, fluid restrictions, medications, and/or dietary recommendations. 
Renal programs will often have pathways in place for referring patients who require 
psychiatric intervention. In the absence of such pathways, renal care providers may 
explore community resources such as psychiatric services, counseling services 
through family health teams, not-for-profit community organizations, community 
crisis outreach teams, hospital-based programs, or private practice psychotherapy 
(for patients who can afford to pay for services).

Recommendation
 – Sudden changes to a patient’s behavior or appearance should be explored.
 – Referral for psychiatric consultation, psychological testing, and psychiat-

ric management should be considered if there is any concern for the 
patient’s welfare.
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2.3  Neuropsychological Assessment

Neuropsychological assessment is a performance-based method to specifically 
assess cognitive functioning. This section will begin by reviewing common cogni-
tive difficulties or impairments observed among renal patients. It will present some 
useful screening tools that can be used by frontline medical staff and will identify 
when patients should be referred for more specialized psychiatric and/or neuropsy-
chological assessment.

2.3.1  Case Vignette: “Worsening Cognitive Changes in a Renal 
Transplant Patient”

Mr. Smith was a 42-year-old man with a remote history of renal transplant at 
25 years of age secondary to end-stage renal disease due to glomerulonephritis. 
He presented to hospital with a 2-week history of increasingly worsening general 
malaise, problems with short-term memory, and episodes of confusion. By his-
tory, he had responded well to the transplant with no significant complications and 
went on to complete his college degree and maintain employment. Medical condi-
tions also include hypertension, dyslipidemia, and depressive disorder. He was 
prescribed sertraline 100 mg per day for depressive disorder by his primary care 
physician in addition to immunosuppressants, corticosteroids, and a lipid lower-
ing agent. On admission, extensive medical evaluations including blood work, 
lumbar puncture, and brain MRI were non-significant. He denied a history of 
significant alcohol or substance use or acute intoxication prior to his recent 
decompensation. In terms of his baseline cognition, Mr. Smith described himself 
as “a bit forgetful – more than average.” He denied any functional difficulties at 
work or home secondary to his forgetfulness. However, his employer had recently 
implemented a new computer system and he was taking longer to learn compared 
to his co-workers, suggesting potential cognitive impairment prior to his recent 
worsening.

2.3.2  Common Cognitive Difficulties

Cognitive impairment is common in CKD and is increasingly being recognized as a 
major cause of chronic disability in those affected with this illness. CKD may be an 
independent risk factor for cognitive impairment that has a broad effect across most 
areas of cognition. There is evidence that cognitive impairment can be present 
across all stages of CKD, is independent of age-related changes, and exists for both 
lower-order and higher-order cognitive abilities that increase between stages of 
CKD suggesting a cumulative effect [25]. In this regard, cognitive impairment in 
CKD can be conceptualized as broad, transcending in stages with no signature neu-
ropsychological profile that can nonetheless serve as a useful marker for the early 
identification of CKD.
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The neurobiological mechanisms that lead to cognitive impairment in CKD have 
not been clearly defined. Several potential mechanisms have been suggested (see 
[26] for review), a vast majority of which relate to higher levels of inflammation, 
oxidative stress, anemia, and uremic toxins that build up in the blood due to com-
promised and inefficient kidney function. Additionally, CKD has been associated 
with vascular comorbidities such as diabetes mellitus, hypertension, and cardiovas-
cular disease: conditions which in and of themselves are associated with cognitive 
impairment in similar areas of cognition and may contribute to a higher risk and 
severity of cognitive impairment in those presenting with these comorbidities and 
which may represent comorbid vascular dementia. CKD patients are also at high 
risk for delirium. (For more information on the neurocognitive ramification of kid-
ney disease, see Chap. 12.)

2.3.3  Cognitive Impairment across Disease Course

Decreased kidney function increases susceptibility to changes in cognitive function-
ing in individuals affected with CKD. The degree of impaired kidney filtration rate 
is used as the metric to categorize stage of kidney disease with the estimated glo-
merular filtration rate (eGFR) representing kidney efficiency in filtering waste from 
the blood from early (stages 1 and 2) and moderate (stages 3 and 4) to end (stage 5) 
stages of the disease process. Because of the increased prevalence and severity of 
CKD in older populations, the majority of studies examining cognitive changes 
have been focused on later stages of the disease process. This has mistakenly led to 
a common assertion that cognitive impairment in CKD is relatively asymptomatic 
in younger individuals at early stages of illness only manifesting at later/end stages 
of illness [27]. There is increasing evidence that cognitive deficits are already pres-
ent in the earlier stages of renal impairment and decline at different rates for differ-
ent cognitive domains as CKD progresses and eGFR declines [1]. For example, a 
systematic review and meta-analysis revealed that orientation and attention and lan-
guage ability might be particularly affected in earlier stages of illness and more 
prone to decline across illness progression, while impairments in memory and exec-
utive functioning become more prominent at moderate stages of CKD illness pro-
gression [1]. Language skills unlike other cognitive abilities have been identified as 
the only cognitive domain that demonstrates a linear relationship with eGFR decline. 
The earlier impact of CKD on attentional processes and language ability likely neg-
atively impacts higher-order cognitive skills such as memory and executive func-
tioning with illness progression.

A more recent systematic review of cognitive impairment in CKD reviewed stud-
ies in non-older adults with CKD (under age 65 years) undergoing hemodialysis 
who were not posttransplant to establish the impact of age-related cognitive changes 
to cognitive impairment across different stages of CKD [25] (see Table 2.2). Only 
reviewing studies in individuals younger than 65 years informed whether cognitive 
impairment in CKD is consequent to the disease process or potentially exacerbated 
by natural age-related cognitive changes. These findings are summarized below.
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Early-stage CKD In stages 1 and 2, significant decreases were noted in speed of pro-
cessing, response speed, attention, short-term memory, and set shifting. These findings 
are consistent with the notion that the bulk of cognitive deficits in the early stages of 
CKD comprise the more basic cognitive abilities (attention, processing speed) that are 
important for higher-order cognitive functions. This is also consistent with reports of 
reduced mental sharpness, general cognitive slowness, or haziness as early symptoms 
or indicators of CKD and dispels the myth that early CKD is relatively asymptomatic 
[27]. It has been proposed that the attention deficits identified in patients with CKD are 
mediated by altered monoamine-prefrontal cortical circuity [26].

Moderate-stage CKD In individuals with CKD in moderate stages of illness, 
impairments were shown in processing speed, verbal fluency, memory (recall, short 
term), orientation, and concentration. While inhibition and switching deficits were 
also observed, these domains were not more severely impaired than in earlier stages 
of renal impairment. In general, cognitive performance was substantially poorer 
among stage 4 compared to stage 3, with almost double the severity of memory and 
concentration difficulties. As CKD progresses, memory and speed of processing 
continue to decline. Impairments in higher-order impairment such as concentration 
and orientation begin to emerge.

End-stage CKD  In end stage of illness, most of the cognitive impairments that 
manifested in earlier and moderate stages continue to exacerbate with progression 
into end-stage CKD, with significant reduction noted in executive function, memory, 
and global cognitive functioning. Speed of processing and memory continues to 
decline with disease progression. Impairments in general cognition at stage 5 com-
pared to stage 4 are more pronounced than those between stage 3 and 4. Although 
impairments in language have previously been identified in earlier stages of the dis-
ease process, language ability was found to be the least impacted area of cognitive 
impairment compared to other domains in end stages of illness in younger CKD 

Table 2.2 Summary of findings from Brodski et al. systematic review and meta-analysis [25]

CKD 
stage

Number of studies 
reviewed Cognitive impairments identified

1–2 3 • Processing speed
• Response speed
• Attention
• Short-term memory
• Set shifting

3–5 9 • Executive functioning
• Concentration
• Sequencing
• Orientation
• Working memory
• Processing speed continues to decline

5 (end 
stage)

10 •  Most cognitive impairments that initially manifested in 
earlier stages are exacerbated and progress

• Verbal fluency
• Visuospatial abilities
• Further memory impairment progresses
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patients. This finding likely reflects different trajectories of decline across different 
cognitive domains relative to eGFR decline. Additionally, language compared to 
other cognitive domains might be less impacted in younger patients with CKD at end 
stages of the illness compared to those who are older and over the age of 65 years.

2.3.4  Case Vignette: “Worsening Cognitive Changes in a Renal 
Transplant Patient” (Continued)

_________________________________________________________________.
Bedside cognitive screening conducted 2 weeks into his admission following clinical 
optimization and ruling out reversible causes of delirium revealed that Mr. Smith 
remained disoriented to date and day. Cognitive screening with the Montreal 
Cognitive Assessment (MoCA) revealed performance well below what would be 
expected given his age and educational attainment, for example, with zero out of five 
words on recall, and a MoCA total score of 23/30. He was unable to recall or describe 
events immediately leading up to his hospitalization. At the time of testing, he rated 
his memory at about “75%” returned to baseline. Given Mr. Smith’s relatively young 
age, and his good functional status prior to a rapid decline in cognition, formal neu-
ropsychological assessment was requested to clarify his current level of cognitive 
functioning and provide input into discharge and medical follow-up planning.

2.3.5  Impact of Kidney Transplantation on Cognition

Evidence for the impact of kidney transplantation on cognition has been mixed. 
While some studies have suggested improvements in cognition, others have indi-
cated the potential for cognitive decline exacerbated by adverse effects of immuno-
suppressant medications required after transplantation or by the presence of 
comorbid depressive disorders [28, 29]. A recent meta-analysis examined which 
cognitive domains were impacted following kidney transplantation and how their 
cognition compared to non-transplanted CKD patients and healthy controls [30]. 
Cognitive performance in the domains of verbal and visual memory, spatial reason-
ing, processing speed, and general cognitive status was better in patients who had 
received a transplant compared to those who were on dialysis. Following transplant, 
significant improvements were apparent in the domains of general cognitive func-
tion, information and motor speed, spatial reasoning, and verbal and visual memory. 
In studies reporting cognitive improvements following kidney transplant, these 
improvements remained stable at 1-year and 2-year follow-up [31, 32]. Despite 
these improvements, transplant patients still performed significantly below healthy 
matched controls/normative data in three cognitive domains (executive function, 

Clinical Pearl
 – Cognitive impairment in CKD has no signature neuropsychological profile 

and is broad, affecting multiple cognitive domains that transcend across 
illness progression.
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verbal fluency, and language). Moreover, cognition in some domains (attention, 
executive function, verbal fluency, and language) did not improve after transplanta-
tion (even with long-term follow-up) compared with pre-transplant levels and was 
not superior compared with dialysis patients.

Overall, the results from this meta-analysis indicate that while domain-specific 
cognitive improvement can occur for CKD individuals following successful trans-
plantation, impairments persist in executive functioning, verbal fluency, and lan-
guage where performance remains significantly below standardized normative 
performance of healthy controls. This would support the idea that neurocognitive 
disorders such as delirium and/or vascular major neurocognitive disorder (vascular 
dementia), both commonly encountered in CKD patients, are not impacted by trans-
plantation, at least in these cognitive domains. (For more information on the neuro-
cognitive ramification of kidney disease, see Chap. 12.)

2.3.6  Cognitive Screening Tools

Given the high prevalence of cognitive impairment among patients with CKD that can 
impact decision-making and compliance, screening for cognitive impairment should 
ideally start in the early stages of CKD to establish a reference point of baseline func-
tioning that can be monitored across illness progression. Several screening tests are 
available with a range of administration times and diagnostic accuracy. Many of the 
available screening tests have not been specifically designed to assess CKD popula-
tions which may limit their utility. Nonetheless, in previous studies in hemodialysis 
patients the Mini-Mental State Examination (MMSE) [33], the Montreal Cognitive 
Assessment (MoCA) test [34], and the Modified Mini-Mental State (3MS) test [35] 
have been applied using established cutoffs. San et al. conducted a scoping review of 
studies summarizing the evidence on cognitive impairment in dialysis populations 
and identified that these were indeed the most common screening measures consis-
tently used in CKD populations (in order of most common was the MMSE, the 3MS, 
and the MoCA) [36]. Despite the convenience of administering global cognitive 
screening measures, clinicians should keep in mind that these measures lack specific-
ity and might be less useful for clinicians who may want to direct care toward specific 
areas of cognitive impairment that need attention. Additionally, global screening mea-
sures of cognition are limited in measuring specific cognitive functions that might be 
more affected than others in CKD as described elsewhere in this section.

MMSE The MMSE is the most frequently used screening tool for cognitive impair-
ment in the general population and appears to have been the most frequently used 
screening measure in CKD populations [33, 36]. However, the MMSE may be limited 
in detecting more subtle degrees of cognitive impairment in CKD as normal perfor-
mance on the MMSE (greater or equal to 24) does not preclude impaired cognitive 
function. Indeed, Sarnak et al. found that CKD individuals scorning above cutoff for 
cognitive impairment on the MMSE demonstrated a high frequency of poor cognitive 
performance using more detailed measures of multiple cognitive domains [37]. In this 
regard, the MMSE appears to be limited in identifying the subtle cognitive impairments 
that can occur in the early stages of CKD. Additionally, clinicians considering use of 

H. E. McNeely et al.



41

this screening measure should also keep the following limitations in mind: (1) the 
MMSE is susceptible to age, literacy/education, socioeconomic, and cultural differ-
ences, and (2) it is generally insensitive with respect to identifying mild, and/or focal 
impairments. Additionally, while it is suitable for older individuals presenting with 
suspected delirium or major neurocognitive disorder, clinicians are cautioned against 
using it as a sole diagnostic tool. Finally, clinicians should consider that this test is no 
longer available in the public domain but is commercially available for purchase from 
Psychological Assessment Resources (http://parinc.com) who is the copyright owner.

3MS Compared to the MMSE, the 3MS test assesses a broader variety of cognitive 
functions and covers a wider range of difficulty levels and thus enhances the reli-
ability and validity of test scores; hence, it is also more sensitive for detecting mild 
neurocognitive disorder compared to the MMSE. With a maximum score of 100, 
score < 80 has been reported to have a sensitivity of 91% and a specificity of 97% 
for detecting major neurocognitive disorder in the general population. There do not 
appear to be any studies that have identified different cutoff scores for CKD popula-
tions than the established test cutoff score that has been used.

MoCA The MoCA is a widely used screening measure for the assessment of general 
cognitive function specifically designed to identify mild neurocognitive disorder. 
The MoCA appears to be the preferred screening tool for cognitive impairment in the 
dialysis population and is more sensitive than the MMSE based on a study in which 
43 hemodialysis patients with an average age of 58 years were assessed with the 
MoCA, the MMSE, and a detailed neuropsychological test battery [38]. While the 
standard MoCA cutoff score is 26, in this study, a MoCA cutoff of ≤24 identified 
patients with cognitive impairment with a sensitivity of 77% and a specificity of 79% 
in contrast to the MMSE that only discriminated weakly between groups. Another 
study sought to establish new MoCA cutoff scores for hemodialysis patients based 
on their global scores on the Clinical Dementia Rating (CDR) scale [39]. The opti-
mal score to differentiate between cognitively normal and impaired CKD patients 
was determined to be 23.5 points which corresponds to the cutoff reported by Tiffin-
Richards [38]. In this study, MoCA score of <22 was associated with cognitive 
impairment in contrast to a MoCA score of >28 which rules out cognitive impairment.

Recommendation
 – The MoCA is the preferred screening tool for cognitive impairment in the 

dialysis population.
 – The MoCA is a suitable screening measure for any individual who is expe-

riencing memory difficulties but whose MMSE score falls within the nor-
mal range.

Clinical Pearl
 – Consider using the MoCA instead of the MMSE because of its greater 

sensitivity to detect more subtle cognitive impairment in earlier 
stages of CKD.

2 Psychometric Assessment of Neuropsychological Function in Kidney Disease
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2.3.7  When to Refer for Neuropsychological Assessment

A number of factors contribute to a decision to refer for specialized neuropsycho-
logical assessment. Prior to considering neuropsychological assessment, patients 
should be medically stabilized with all relevant medical investigations completed 
and screened for alcohol or substance use and have completed cognitive screening. 
As outlined in this chapter, it is expected that patients with CKD will have cognitive 
difficulties relative to their healthy peers. These impairments are often detected on 
cognitive screening, but interpreting the results of cognitive screening can be com-
plicated by the presence of individual difference factors, psychological symptoms, 
and/or sleep disorder. Determining when a referral for neuropsychological assess-
ment is in order requires consideration of these factors.

First, assess for the presence of one or more individual difference characteristics 
that may impact cognitive screening, including specific aspects of educational and 
occupational attainment, age, and language or cultural factors. For example, indi-
viduals with low educational attainment, history of learning disability, or poor liter-
acy often perform poorly on cognitive screening, but it is difficult to ascertain if this 
is reflective of their long-standing low level of performance or reflective of a decline. 
Relatedly, individuals who were previously at the top end of the normal distribution 
in terms of educational achievement and above average intellectual ability may expe-
rience cognitive decline, but this will be undetectable by most screening tools and 
will require specialized assessment. When patients are screened in a second language 
or are unable to be screened due to language barriers, formal assessment by a neuro-
psychologist with specialized training and experience with assistance of an inter-
preter or use of alternative non-language biased testing is recommended.

When screening has been completed appropriately and significant impairment is 
noted more than what would be expected given the medical condition and/or individ-
ual difference factors, or when impairment persists following medical stabilization, 
the nephrology clinician should consider referring the patient for a psychological/
psychiatric assessment. In such cases, a neuropsychological assessment can be further 
requested by the psychiatrist/psychologist to evaluate the nuances of these impair-
ments and evaluate the impact these may have on the patient’s ability to function 
independently. Finally, formal neuropsychological assessment is also recommended 
when the presence of significant psychiatric comorbidities precludes the ability to 
determine the extent to which cognitive difficulties detected on screening may be 
static or malleable in response to psychiatric intervention and/or psychotherapy.

2.3.8  Case Vignette Analysis: “Worsening Cognitive Changes 
in a Renal Transplant Patient”

Neuropsychological assessment revealed that Mr. Smith’s level of general intel-
lectual ability fell in the average range, consistent with his educational and 
occupational attainment. Most areas of cognitive ability were commensurate 
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with this level, including attention and concentration for both auditory-verbal 
and visual information, reasoning and conceptualization, mental set shifting, 
language, and visual spatial skills. In contrast, significant impairments were 
noted across all tests of learning and memory; his ability to take in and immedi-
ately recall information presented to him either verbally or visually fell at or 
below the fourth percentile for his age and below the second percentile after a 
delay. Recognition cues were somewhat helpful, more in prompting visual 
memory (recognition of shapes – tenth percentile) versus verbal material (rec-
ognition of list words – fourth percentile). These findings likely reflect signifi-
cant declines over previous levels of ability and would be expected to have a 
profound negative impact on his ability to function adaptively in his workplace 
and at home in terms of his ability to independently manage his medical condi-
tion/medication regimen.

As discussed in this chapter, CKD is often associated with cognitive impair-
ment with most research focused on patients undergoing long-term dialysis, and 
cognition often improves following transplant [30, 39]. Although long-term 
follow-up of cognition after renal transplant has not been well-documented, 
long-term use of immunosuppressants has been linked to cognitive dysfunction 
[40], though this does not typically present as a rapid decline as noted in Mr. 
Smith’s case. Other possible contributors to consider include alcohol or sub-
stance use (see Chap. 11), although Mr. Smith denied these as potential con-
tributors, in addition to his diagnosis of depressive disorder and treatment with 
sertraline. Although depressive disorder is often associated with memory 
impairment, the severity of impairment noted here is out of the range normally 
seen in the context of depressive disorder alone especially for a relatively young, 
previously high-functioning individual. Clinical monitoring including repeat 
neuropsychological assessment as an outpatient is recommended in Mr. Smith’s 
case to assist in differential diagnosis of his greater than expected memory 
impairment.

Recommendation
 – Consider patient’s age, educational and occupational attainment, and prior 

level of functioning when interpreting results of cognitive testing.
 – Consider presence of comorbid psychiatric symptoms such as depression 

which may also interfere with cognitive function.

Clinical Pearl
 – Most significant cognitive impairments are usually seen among patients 

undergoing long-term dialysis.
 – Long-term use of immunosuppressants following transplant has been 

linked to cognitive dysfunction including working memory impairment.
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2.4  Key Takeaways

• Patients with CKD are at increased risk of a number of neuropsychiatric symp-
toms including cognitive impairment.

• Depressive disorder is the most common psychiatric disorder among CKD 
patients, and its presence is associated with poorer clinical outcomes, including 
more frequent hospital admissions, lengthier hospital stays, higher rates of dialy-
sis withdrawal, and increased risk of morbidity and mortality.

• Anxiety disorder is also common in CKD, and certain types of anxiety disorders/
phobias may interfere with patients’ ability to engage in treatment, leading to 
worsening clinical status.

• Decision-making regarding referral for specialized psychological assessment 
and treatment include consideration of symptom severity, level of distress, and 
degree of impairment in the patient’s life, including interpersonal relationships, 
adherence to treatment recommendations, attendance at dialysis or other medical 
appointments, and general self-care.

• Early and routine screening for depression and anxiety with respective treatment, 
where indicated, may help improve the patient’s health-related quality of life and 
clinical outcomes.

• Sleep disorders are common in CKD including sleep apnea, insomnia, restless 
legs syndrome, and excessive daytime sleepiness.

• The presence of a sleep disorder may lead to psychological and/or cognitive 
impairments with a synergistic negative impact on engagement in treatment and 
clinical outcomes.

• Cognitive deficits most common in CKD include orientation, attention, execu-
tive functions such as reasoning and concept formation, and memory.

• Cognitive changes occur early in the course of renal disease and worsen over time.
• Cognitive impairments negatively impact patients’ ability to follow treatment 

protocols and make informed healthcare decisions.
• Routine screening and monitoring of cognition using appropriate tools is impor-

tant in CKD patients, to inform addition of increased home-based support and 
advance care directives.

• Referral for specialized neuropsychological assessment is recommended when 
validity of screening is hampered by individual differences such as very low or 
very high educational attainment or intellectual ability, language barriers, signifi-
cant psychiatric comorbidities, or when impairment on screening is greater than 
expected.
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3.1  Case Vignette

Mr. Pratt was a 60-year-old gentleman referred to the nephrology clinic for evalua-
tion of chronic kidney disease. He had a past medical history of type 2 diabetes 
mellitus since the age of 40, complicated by diabetic retinopathy, neuropathy, and 
hypertension for the last 15 years. He also had a remote history of peptic ulcer dis-
ease. He smoked half a pack of cigarettes per day but did not drink alcohol or use 
other drugs. His current medications are amlodipine 10 mg daily, ramipril 5 mg 
daily, metformin 1000  mg BID, linagliptin 5  mg daily, and pantoprazole 20  mg 
daily. He felt well with no symptoms to report. On examination, his weight was 
95 kg; blood pressure was 150/80 mm Hg and heart rate of 75 beats per minute. 
Cardiovascular exam revealed normal heart sounds with no murmurs. His chest was 
clear. He had no edema. The remainder of his examination was unremarkable. Mr. 
Pratt’s bloodwork demonstrated a hemoglobin of 105 g/L and creatinine 170 umol/L 
with an eGFR of 39 mL/min per 1.73 m2. Electrolytes and acid balance were within 
normal range. Hemoglobin A1c was 8.0%. Urine albumin-to-creatinine ratio mea-
sured 60 mg/mmol. There was no blood seen in urine microscopy. Continue reading 
for clues for diagnosis and management. A case analysis is also presented in 
Sect. 3.4.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_3&domain=pdf
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3.2  Chronic Kidney Disease (CKD)

3.2.1  Defining CKD

Chronic kidney disease arises from disease pathways that irreversibly alter the func-
tion and structure of the kidney over months to years. The diagnosis of CKD is 
made if there is evidence of reduced kidney function and evidence of structural 
kidney damage (e.g., albuminuria, proteinuria, hematuria). The best available indi-
cator of overall kidney function is glomerular filtration rate (GFR), which equals the 
total amount of fluid filtered through all the functioning nephrons per unit of time. 
Table 3.1 shows KDIGO (Kidney Disease Improving Global Outcomes) GFR cat-
egories in CKD [1]. Current guidelines define CKD as a GFR less than 60 mL/min 
per 1.73 m2, or markers of kidney damage, or both, of at least 3-month duration, 
regardless of underlying etiology. Markers of kidney damage are identified in 
Table 3.2. End-stage kidney disease (ESKD), or kidney failure, is defined as stage 5 
CKD, where GFR is less than 15 mL/min per 1.73 m2. At this stage, the kidneys are 
no longer able to sustain life in the long run, and the patient must decide to either 
proceed with renal replacement therapy (dialysis or transplant) or opt for compre-
hensive conservative medical care (non-dialytic care).

3.2.2  Epidemiology of CKD

The incidence and prevalence of CKD varies throughout the world. In high-income 
countries, the prevalence of CKD is reported to be around 11%. Within countries, 
those living in the lowest socioeconomic quartile have a 60% higher risk of progres-
sive CKD compared to those in the highest quartile. There is also variation between 
ethnic groups; in Canada, Indigenous people are at a higher risk of developing CKD 
and disease progression. Although socioeconomic status plays a specific role in the 

Clinical Pearl
 – Chronic kidney disease (CKD) is defined as glomerular filtration rate 

(GFR) less than 60 mL/min per 1.73 m2 or markers of kidney damage or 
both for at least 3 months in duration.

Table 3.1 GFR categories in CKD [1]

GFR category GFR (mL/min per 1.73 m2) Terms
G1 Greater than or equal to 90 Normal or high
G2 60–89 Mildly decreased
G3a 45–59 Mildly to moderately decreased
G3b 30–44 Moderately to severely decreased
G4 15–29 Severely decreased
G5 Less than 15 Kidney failure

Note: In the absence of kidney damage, neither GFR category G1 or G2 fulfill the criteria for CKD
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incidence and prevalence of CKD, it does not fully explain the increased risk for 
racial or ethnic minorities [2]. (See also Chap. 21, Cultural Considerations when 
Caring for Racial and Ethnic Minority Patients with End-Stage Renal Disease.)

Diabetes mellitus and hypertension are the main causes of CKD in all high- income 
and middle-income countries, as well as in many low-income countries. Diabetes mel-
litus accounts for 30–50% of all CKD and affects 285 million (6.4%) adults world-
wide; this number is expected to increase by 69% in high-income countries and 20% in 
low-income and middle-income countries by 2030 [2]. With regard to hypertension, 
more than a quarter of the adult population was estimated to have hypertension in 2000; 
this proportion is projected to increase by approximately 60% by 2025 [2].

In Asia, India, and sub-Saharan Africa, CKD from glomerulonephritis and 
unknown causes are more common. Potential contributors are nephrotoxic effects 
of infections, herbal medicines used by rural populations, and environmental pollu-
tion of water by heavy metals and soil by organic compounds (including pesti-
cides) [2].

According to WHO global health estimates, 864,226 deaths (or 1.5% of deaths 
worldwide) were attributable to CKD in 2012. Ranked 14th in the list of leading 
causes of death, CKD accounted for 12.2 deaths per 100,000 people. Since 1990, 
only deaths from complications of HIV infection have increased at a faster rate than 
deaths from CKD.  Projections from the Global Health Observatory suggest that 
although the death rate from HIV will decrease in the next 15 years, the death rate 
from CKD will continue to increase to reach 14 per 100,000 people by 2030 [2].

3.2.3  Evaluation of CKD

Like in any evaluation of a patient, the diagnosis of CKD is based on a combination 
of a history from the patient, physical examination, and investigations.

A carefully gathered, targeted history can give the clinician many clues about the 
etiology of a patient’s CKD. As long-standing diabetes mellitus and hypertension 

Clinical Pearl
 – In high- and middle-income countries, diabetes mellitus and hypertension 

are the main causes of CKD.
 – CKD is a common cause of death and the mortality rate is expected to rise 

further.

Table 3.2 Markers of kidney damage [1]

Albuminuria >30 mg/day
Urine sediment abnormalities (e.g., hematuria, red cell casts)
Electrolyte and other abnormalities due to tubular disorders
Abnormalities detected by histology
Structural abnormalities detected by imaging
History of kidney transplantation

3 Current State, Knowledge Gaps, and Management Strategies of Kidney Disease…
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are the most common causes of CKD, it is important to determine duration, control 
of disease, and complications (e.g., retinopathy, neuropathy, cardiovascular dis-
ease). For diabetic patients, those who have diabetic retinopathy have a higher like-
lihood of having diabetic nephropathy. Due to their associations with CKD, patients 
should also be asked about (1) risk factors for renovascular disease (history of 
peripheral and coronary arterial disease, dyslipidemia, resistant hypertension, his-
tory of smoking); (2) history of acute kidney injury; (3) history of infections, includ-
ing those complicated by urinary tract infections, and risk factors for infections such 
as hepatitis B or C and HIV; (4) history, screening compliance, and symptoms of 
malignancy; and (5) history and symptoms of autoimmune conditions. Many kidney 
diseases are inheritable, so it is also important to ask about any family members 
with a history of kidney disease and needing dialysis or transplantation. Medications, 
including over-the-counter medications (specifically NSAIDs) and herbal supple-
ments, should also be carefully reviewed as many can be nephrotoxic.

A targeted physical examination should be performed to assess for hypertension 
and its complications (e.g., arteriovenous nicking on funduscopic examination); signs 
of volume overload (indicating possible heart failure, cirrhosis or nephrotic syndrome) 
and depletion; enlarged kidneys that are palpable on exam (query polycystic kidney 
disease); abnormal abdominal bruits and diminished distal pulses (query renal artery 
stenosis); and rashes, skin lesions, skin thickening, oral ulcers, and joint swelling 
(query autoimmune conditions such as vasculitis, scleroderma, or lupus). The physi-
cal examination will often be guided by the history and investigations.

Initial laboratory testing for all patients should include a basic metabolic panel that 
includes serum electrolytes and extended electrolytes, creatinine, and eGFR; com-
plete blood count; urinalysis and urine microscopy; quantification of urine protein 
with either urine protein-to-creatinine ratio (UPCR) or urine albumin-to- creatinine 
ratio (UACR). In some cases, a 24-hour urine protein measurement may be warranted. 
A renal ultrasound is also recommended to assess structural abnormalities and chro-
nicity of the disease. Depending on the history and results of the initial investigation, 
further work-up such as infectious screen, autoimmune work-up, serum protein elec-
trophoresis (to look for multiple myeloma), and kidney biopsy may be indicated.

3.2.4  Complications and Management of CKD

Anemia Anemia is a common feature of CKD and prevalence increases as GFR 
declines. Clinicians should start to think about anemia of CKD when GFR drops to 
below 60 mL/min per 1.73 m2. Patients with CKD develop anemia because the kid-
ney is the main source of erythropoietin (EPO), a hormone which stimulates red 

Clinical Pearl
 – Diabetic patients with diabetic retinopathy have a higher likelihood of 

developing diabetic nephropathy.
 – The causes of CKD are broad, and history and physical examination will 

guide further assessment and management.
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blood cell production in the bone marrow and drives hemoglobin homoeostasis. 
Although erythropoietin concentrations can be normal or slightly increased in peo-
ple with anemia of CKD, they are usually considered inappropriately normal, with 
similarly anemic patients without CKD having EPO concentrations 10–100 times 
higher. Uremia-induced inhibitors of erythropoiesis, blood loss, shortened red blood 
cell survival, and iron deficiency can also contribute to the anemia of CKD [3]. 
Anemia in CKD is associated with poor outcomes including reduced quality of life, 
increased incidence of cardiovascular disease, higher rates of hospital admission, 
cognitive impairment, and mortality [3].

For patients with kidney disease, the target hemoglobin is 95–110 g/L. Iron and 
recombinant erythropoietin and its synthetic derivatives, known as erythropoiesis- 
stimulating agents, are widely used to treat anemia and have been shown to reduce 
the need for blood transfusion in people with CKD. A target higher than 115 g/L is 
not recommended due to increased risk for stroke, hypertension, and vascular access 
thrombosis compared with a lower hemoglobin target. Treatment response with 
erythropoiesis-stimulating agents is often limited by iron deficiency, which is com-
mon in patients with CKD. Oral iron is less expensive and more commonly used in 
early stages of CKD; as CKD progresses and as patients are started on dialysis, 
greater response has been shown with intravenous iron [3].

CKD-Mineral Bone Disease In a healthy individual, the kidneys play an impor-
tant role in maintaining serum calcium and phosphate concentrations through intes-
tinal absorption (by converting vitamin D to calcitriol) and renal tubular excretion 
(under the negative feedback control of parathyroid hormone (PTH)). Bone mineral 
disease is a common complication of CKD and is defined as a systemic disorder of 
bone and mineral metabolism manifested by either one or a combination of the fol-
lowing: (1) abnormalities of calcium, phosphorus, PTH, or vitamin D metabolism; 
(2) abnormalities in bone turnover, mineralization, volume, linear growth, or 
strength; or (3) vascular or other soft-tissue calcification. All three of these pro-
cesses are closely interrelated and account for the significant morbidity and mortal-
ity in patients with CKD.

Current recommendations are to lower serum phosphate levels toward the nor-
mal range (low-phosphate diet and use of phosphate binders) and to avoid hypocal-
cemia. It is also recommended that PTH levels be maintained in the range of 2 to 9 
times the upper limit of normal for the assay. This can be accomplished with the use 
of calcimimetics, calcitriol, or vitamin D analogs and phosphate binders [4].

Clinical Pearl
 – Anemia increases in prevalence and severity as renal function decreases, 

becoming much more common when the glomerular filtration rate 
approaches 60 mL/min/1.73 m2 or less.

 – It is a risk factor associated with worse prognosis.
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Metabolic Acidosis This is a result of the reduced capacity of damaged kidneys to 
synthesize ammonia and excrete hydrogen ions. Bone disease, skeletal muscle 
wasting, and progressive GFR loss are thought to be consequences of chronic meta-
bolic acidosis. Current guidelines recommend serum bicarbonate be maintained at 
a concentration of 22 mEq/L to lessen these complications [5]. To date, based on a 
meta-analysis, low-to-moderate evidence suggests that oral bicarbonate therapy or 
reduced dietary acid intake may decrease the rate of progression of renal function 
decline [6].

Cardiovascular Disease Mortality from cardiovascular disease is estimated to be 
57% higher in individuals with a GFR less than 60 mL/min per 1.73 m2 and 63% 
higher in people with micro-albuminuria compared with those without CKD. The 
risk of having a non-fatal myocardial infarction is increased by 33% when GFR is 
less than 60 mL/min per 1.73 m2 and by 48% with micro-albuminuria, with risk of 
both myocardial infarction and cardiovascular death increasing as GFR declines and 
quantity of albuminuria increases. Similarly, for cerebrovascular disease, there is an 
inverse linear association between GFR and risk of stroke and a dose-response asso-
ciation between albuminuria and stroke risk. Stroke risk increased by 7% for every 
10 mL/min per 1.73 m2 decrease in GFR and by 10% for every 25 mg/mmol increase 
in albumin-creatinine ratio [2].

Clinical practice guidelines recommend antiplatelet treatment approaches similar 
to that of the general population in individuals with CKD and acute coronary syn-
dromes. For hyperlipidemia, variations between international guidelines reflect uncer-
tainties in the effectiveness of statins among people with CKD.  No trials have 
demonstrated significant harm with statin use in patients with CKD. Therefore, reduc-
tion in non-fatal events provides a rationale for the use of statins in CKD patients [7].

A new class of medication, SGLT-2 (sodium-glucose cotransporter-2) inhibitors 
(a glucose-lowering agent), has demonstrated significant reduction in the rates of 
cardiovascular death and hospitalization for heart failure. It has also demonstrated 
decreased rate of progression of proteinuric CKD (diabetic and non-diabetic). It 
should be strongly considered for those patients with a) an eGFR of at least 25 mL/
min per 1.73 m2 and evidence of type 2 diabetes mellitus and CKD or cerebrovas-
cular disease, b) no diabetes mellitus but with heart failure with reduced ejection 
fraction, and c) no diabetes mellitus but CKD with proteinuria [8].

Nutrition Elevated protein catabolism and protein malnutrition are common in 
patients with CKD and ESKD. The underlying etiology includes, but is not limited 
to, metabolic acidosis intestinal dysbiosis, systemic inflammation, anabolic hor-
mone resistance, energy expenditure elevation, and uremic toxin accumulation. 
These derangements can further worsen kidney function, leading to poor patient 
outcomes. Active nutritional measures can mitigate many of the metabolic and hor-
monal derangements in CKD and ESKD. For patients with relatively stable health 
conditions and absence of active medical events and not on dialysis, a nutritional 
assessment every 3–6 months is advisable. Dietary energy provision for both dialy-
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sis and non-dialysis CKD patients should be 30–35 kcal/kg (ideal body weight)/day. 
The recommended amount of protein intake for non-dialysis CKD patients is 0.6 to 
0.8 g/kg/day. For patients on peritoneal dialysis and hemodialysis, dietary protein 
intake in the range of 1.0–1.2  g/kg/day is advised [9, 10]. (See also Chap. 19, 
Physical Activity and Nutrition in Chronic Kidney Disease.)

3.2.5  Predicting Progression of CKD to ESKD

It is often useful for both the nephrologist and the patient to have an awareness and 
understanding of the likelihood of progressing from CKD to ESKD in the upcoming 
few years. This helps guide the timing of planning for renal replacement therapy. In 
2011, the Kidney Failure Risk Equation (KFRE), a model to predict the progression 
of CKD to kidney failure, was developed and validated [11]. It is a model that uses 
age, sex, eGFR, urine albumin-to-creatinine ratio, and patient location (North 
America versus not) to predict the progression of CKD to dialysis in patients with 
CKD stages 3 to 5. The results are presented as a percentage of risk of progression 
to kidney failure in 2 or 5 years where 3% is considered low risk and 10% is consid-
ered intermediate risk over 5 years. As of 2016, the KFRE had been validated in 31 
cohorts, including participants with CKD stages 3 to 5 in more than 30 countries 
spanning 4 continents. It has been demonstrated to be accurate within these diverse 
populations [12].

3.3  Renal Replacement Therapies

Discussion around renal replacement therapies should ideally occur before a patient 
reaches ESKD. Most of these modalities require planning in advance, such as cre-
ation of an arteriovenous fistula for hemodialysis, insertion of a peritoneal dialysis 
catheter, or work-up for living-donor pre-emptive transplantation. This section 
describes the four different modalities. Transplantation and comprehensive conser-
vative management are discussed in greater detail elsewhere in this book.

3.3.1  Hemodialysis

Hemodialysis is a process that acts in lieu of the kidneys to remove metabolic waste 
products and excess fluid from the body. During the treatment, blood is pumped 
through a plastic dialyzer at flow rates of 300 to 500 mL per minute, while dialysate 

Recommendation
 – The KFRE (Kidney Failure Risk Equation) model should be used to pre-

dict likelihood of progression to ESKD in the next 2 years and 5 years and 
guide timing of discussion around renal replacement modalities.
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(dialysis fluid) flows in the opposite direction at 500 to 800 mL per minute. Diffusion 
allows molecules move from area of high concentration to low concentration; this 
results in both clearance of toxins and excess electrolytes (movement from blood to 
dialysate), along with replenishment of body buffers (movement from dialysate to 
blood). To remove fluid from the body, a transmembrane pressure is created across 
the dialyzer to mobilize fluid from the plasma into the dialysate.

Patients on hemodialysis require “dialysis access” in the form of an arteriovenous 
fistula, graft, or central venous catheter to remove blood from the body for dialysis 
and then a return mechanism back to the body. A fistula is created by shunting blood 
from an artery to a vein, which results in growth and thickening of the venous wall; 
this can then tolerate repeated cannulation. The preferred fistula is created from the 
anastomosis of the arm’s cephalic vein to the radial artery. For those who do not have 
the ideal anatomy for fistula creation, a graft may be a possibility. This involves inter-
posing a prosthetic graft material between an artery and vein. Unfortunately, grafts 
have a higher risk of clotting and infection, which is why they are inferior to fistulas.

When dialysis is urgently required, a double-lumen dialysis catheter is used. 
Insertion into the jugular vein is the preferred location. Temporary access can be 
used for 2 to 3 weeks, but clotting, low blood flow, and infection limit the life of the 
catheter. Implantation of a dual-lumen cuffed catheter is a good option for patients 
who have delayed recovery from acute renal failure, who require access for dialysis 
until a fistula matures, or who lack any other suitable site for graft placement [13].

There are different options when it comes to hemodialysis. Most commonly, it is 
performed in-center, at a hospital-based hemodialysis unit, typically 3 times a week 
for 3.5 to 4 hours per session. For patients who are independent, there is the option 
of home hemodialysis, where patients do their own treatment at home for approxi-
mately 3 to 5  hours a day or 8  hours overnight, 4 to 7  days a week. For some 
patients, home-dialysis provides more flexibility in scheduling. In-center nocturnal 
hemodialysis provides patients with the option of coming in overnight for approxi-
mately 8 hours, 3 times a week.

3.3.2  Peritoneal Dialysis

Peritoneal dialysis is another form of home-dialysis which uses the patient’s own 
peritoneum as a dialysis membrane. Vascular access for peritoneal dialysis is estab-
lished by inserting a peritoneal dialysis catheter into the patient, with one end in the 
abdomen and the other end protruding from the skin. Dialysis solution containing 
physiologic amounts of sodium, calcium, magnesium, and (usually) lactate as the 
buffer is infused through the catheter into the peritoneum and remains in place for a 
determined period called “dwell time.” During that time, diffusion occurs across the 
peritoneal membrane until fresh fluid is exchanged for the old. Glucose added to the 
dialysate in concentrations of 1.5 to 4.25% provides an osmotic gradient that facili-
tates movement of fluid from the body into the dialysate. After the dwell time is 
complete, the dialysate is drained out through the catheter, and fresh dialysis solu-
tion is reintroduced.

M. Joseph and A. S. Gangji



55

There are two common modalities of peritoneal dialysis: continuous ambulatory 
peritoneal dialysis (CAPD) and automated peritoneal dialysis (APD). CAPD is 
done during the day, where the patient manually performs the exchanges. Frequently, 
CAPD uses four exchanges of 2 L each of dialysate daily, with an expected drainage 
volume of approximately 10 L, including ultrafiltration. APD is done overnight with 
an automated cycler/machine that instills and drains dialysate over the course of 8 
to 10 hours, while the patient is asleep. Typically, APD involves five cycles of filling 
and draining overnight.

Like hemodialysis, peritoneal dialysis comes with its own set of complications. 
Non-infectious complications include pleural effusions from pleuroperitoneal leaks, 
hemoperitoneum, pain on dialysate infusion, and catheter migration. Infectious 
complications include peritoneal dialysis-related peritonitis, exit-site infections, 
and tunnel infections.

3.3.3  Transplantation

Kidney transplantation is often the renal replacement therapy of choice for patients 
who reach ESKD.  However, although it is superior to dialysis, there are certain 
patients in which the risks of transplantation may not outweigh the benefits. 
Therefore, renal transplantation requires a thorough pretransplantation assessment 
to see if the patient is a suitable candidate. For those who undergo transplantation, 
they must be carefully monitored for multiple factors including immunosuppressant 
drug levels and medication toxicities, infections, and higher risk of malignancies. 
Renal transplantation, including the process of evaluation, donors, immunosuppres-
sion, and complications posttransplantation, is discussed in great detail in Chap. 4, 
Renal Transplant Essentials.

3.3.4  Conservative Kidney Care

Comprehensive conservative care is planned holistic patient-centered care for 
patients with ESKD. Table 3.3 highlights key elements of comprehensive conserva-
tive care. Comprehensive conservative care does not include dialysis [14]. Please 
refer to Chap. 18 where comprehensive conservative care is discussed in greater detail.

Table 3.3 Key elements of comprehensive conservative care [14]

Interventions to delay progression of kidney disease and minimize risk of complications
Shared decision-making
Active symptom management
Detailed communication
Psychologic support
Social and family support
Cultural and spiritual domains of care
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3.4  Case Vignette Analysis

Mr. Pratt was a gentleman with a long-standing history of hypertension and diabetes 
mellitus. He had evidence of stage 3 proteinuric CKD. The most likely etiology of 
his CKD is diabetic nephropathy, especially given his history of diabetic retinopa-
thy. There is nothing else on history, physical examination, or investigations to point 
toward another cause of CKD. We may consider screening for multiple myeloma 
given his age and obtain an ultrasound of the kidneys. There is no indication for a 
kidney biopsy currently.

In terms of management, Mr. Pratt was hypertensive. As a diabetic with CKD, 
his target blood pressure should be less than 130/80 mmHg. He is currently on a 
calcium channel blocker and an ACE inhibitor. The dose of his ACE inhibitor can be 
titrated upward. It is likely that he will require a third agent such as a diuretic. With 
regard to his diabetes mellitus, he is not at his target A1c of 7% or less. With type 2 
diabetes mellitus, proteinuric CKD, and an eGFR greater than 25  mL/min per 
1.73 m2, he would be an excellent candidate for an SGLT-2 inhibitor such as dapa-
gliflozin. This will decrease his risk of having a cardiovascular event, slow down the 
progression of his CKD, and improve his glycemic control. The diuretic effect of 
SGLT-2 inhibitors may also contribute to lowering his blood pressure. Mr. Pratt also 
had evidence of anemia. He is not a candidate for erythropoiesis-stimulating agent 
treatment at this time, but he should be screened for iron deficiency and started on 
oral replacement if deficient (along with screening for colon cancer, if not done). 
Finally, Mr. Pratt should be counseled on smoking cessation.

It is useful to know Mr. Pratt’s risk of progressing to ESKD. According to the 
Kidney Failure Risk Equation (KFRE) [11], his risk of progressing to ESKD is 
4.2% in the next 2 years and 12.5% in the next 5 years.

3.5  Key Takeaways

• The diagnosis of CKD is made if there is evidence of reduced kidney function, 
evidence of structural kidney damage, or both.

• There are five stages of CKD.
• Assessment of CKD should involve a targeted history, physical examination, and 

investigations, including a basic metabolic work-up, CBC, creatinine, eGFR, 
UPCR/UACR, and renal ultrasound.

• The Kidney Failure Risk Equation (KFRE) is a useful tool in predicting the 2- 
and 5-year risk of progression to ESKD and aids in educating and preparing the 
individual for ESKD therapies.

• Renal replacement therapy for those who reach stage 5 CKD includes hemodi-
alysis, peritoneal dialysis, kidney transplantation, and comprehensive conserva-
tive care.
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4Renal Transplant Essentials

Meera Joseph and Azim S. Gangji

4.1  Renal Transplant Statistics

The need for renal replacement therapy is growing. In 2017, there were 124,500 
newly reported cases of end-stage kidney disease (ESKD) in the United States. The 
unadjusted (crude) incidence rate was 370.2 per million/year in the US population. 
The number of prevalent ESKD cases has continued to rise by about 20,000 cases 
per year. In 2017, 86.9% of incident ESKD patients began renal replacement ther-
apy with hemodialysis, 10.1% started with peritoneal dialysis, and 2.9% received 
a preemptive kidney transplant [1]. In Canada, the rate of new patients per million 
population starting renal replacement therapy increased on average by 1.6% per 
year between 2010 and 2019. The number of patients receiving dialysis nearly 
doubled over 20 years, from 11,601  in 2000 to 23,125  in 2019. Of the 23,125 
patients on dialysis in 2019, three-quarters were receiving institutional hemodial-
ysis [2].

The development of ESKD is associated with a substantial reduction in health- 
related quality of life and premature death. The unadjusted 5-year patient survival 
for patients on hemodialysis and peritoneal dialysis are 42.8% and 50.6%, respec-
tively [2]. Kidney transplantation is the treatment of choice for ESKD as it prolongs 
survival, improves quality of life, and is less costly than dialysis [3].

In the United States, after remaining relatively stagnant for many years, the num-
ber of kidney transplants increased each year starting in 2015, reaching the highest 
annual count to date of 24,273 in 2019 [4]. In Canada, the proportion of patients 
with ESKD living with a functioning transplant increased from 40% in 2010 to 43% 
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in 2019. The number of kidney transplants performed per year increased by 41%. 
Also, the number of patients who received a preemptive kidney transplant (i.e., 
received a transplant prior to starting dialysis first) increased from 136 in 2010 to 
178 in 2019 [2].

Patients who have had a kidney transplant may have the option to receive dialysis 
when their allograft fails; therefore, allograft survival is commonly measured. In the 
United States, 5-year graft survival in deceased donor kidney transplants ranged 
between 64.6 and 84.9% depending on the characteristics of the donor. Among liv-
ing donor transplants, 5-year graft survival ranged between 80.2 and 90.7% depend-
ing on the age of the donor [4]. According to the latest available data from Canadian 
Organ Replacement Register (CORR), unadjusted 5-year allograft survival is 79.8% 
for patients who received a kidney from a deceased donor, compared with 92.4% for 
patients who received a kidney from a living donor [2].

4.2  Case Vignette

Mr. Doyle, a 45-year-old man, was being followed in the multidisciplinary kidney 
care clinic for chronic kidney disease secondary to type 2 diabetes mellitus. His 
kidney function had been declining gradually for the previous 10 years. On this 
visit, his eGFR was measured at 19 mL/min/1.73 m2 with an albumin-creatinine 
ratio of 150 mg/mmol. Four months ago, it was 22 mL/min/1.73 m2. His risk of 
developing kidney failure, requiring dialysis or transplantation, was predicted to 
be 50% in 2 years. He was previously in denial about his diagnosis and did not 
want to discuss dialysis modalities or transplantation. He told you that his sister 
was interested in donating her kidney to him and asked you what the transplant 
process would be like. Continue reading to understand the process of kidney 
transplantation, work-up of recipients and donors, and what Mr. Doyle could 
expect posttransplantation.

4.3  Pretransplant Considerations

The pretransplant period is often a very anxious time, during which patients face 
the decision to pursue transplant, the process of transplant evaluation, and the 
subsequent waiting period. Additionally, candidates may experience fears about 
the procedure, the possibility of being told that they are not a suitable candidate, 
that their potential donor is not suitable, and the possibility of dying on the wait-
list or from a complication of the transplant [5]. This section aims to broadly 
describe the assessment process for the recipient, the types of donors and assess-
ment of living donors, and the process of being listed for transplantation. 
Understanding the pretransplant period in broad strokes will assist in understand-
ing the process a patient may experience at the time of psychological or psychiat-
ric assessment.
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4.3.1  Transplant Recipient Assessment

Although, in general, transplant is superior to dialysis, there are certain patients in 
which the risks of transplantation may outweigh the benefits. Therefore, careful 
evaluation of each potential recipient is completed by a multidisciplinary and multi- 
specialty team to decide if a patient is an eligible candidate and what steps need to 
be taken prior to listing.

Cardiovascular disease is a major cause of graft loss and the leading cause of 
death in renal transplant recipients. By 36 months after transplantation, nearly 40% 
of patients will have experienced a cardiovascular disease-related event [6]. 
Therefore, a careful cardiovascular work-up is completed under the care of a dedi-
cated cardiologist for each recipient. Depending on their risk factors and presence 
of pre-existing disease, the work-up can range from an exercise stress test to coro-
nary angiography.

Other considerations in pretransplantation include (1) peripheral arterial disease, 
as disease in the iliac arteries may make the surgery difficult and reduce perfusion 
to the new kidney; (2) age-appropriate malignancy screening, as the incidence of 
cancer is higher in transplant recipients than in the general population and is one of 
the major causes of death in this patient group [7]; and (3) infectious complications 
and exposures, including screening for tuberculosis, hepatitis B and C, HIV, Epstein- 
Barr virus, and cytomegalovirus (discussed in Sect. 4.5.2). Depending on the 
patient’s comorbidities and past medical history, other screening and evaluations 
may also be warranted.

Immunologic testing screens the patient for antibodies that may attack the donor 
kidney and result in rejection of the organ. A patient with donor-specific antibodies, 
or antibodies against histocompatibility antigens expressed on the donor kidney, is 
not a suitable match. Some patients who have had previous “sensitizing events” 
such as a previous transplant may have a large number of antibodies to histocompat-
ibility antigens, making it difficult to find a suitable match.

Psychosocial issues can have a significant impact on transplant outcomes. This 
includes social determinants (relationships and support systems, finances, transpor-
tation, housing), psychological health (personality factors, congnitive function), and 
lifestyle factors (independence, substance misuse).Therefore, patients with a his-
tory of psychosocial issues should undergo evaluation by a social worker and/or a 
psychologist.

Previously diagnosed or undiagnosed psychiatric conditions may also raise 
issues of concern such as capacity and consent or adherence to transplant medica-
tions. Adherence to medications, as will be discussed later, is crucial for ensuring 
allograft longevity and survival, and patients who demonstrate neuropsychiatric 
decompensation may be less adherent to medications, routine blood work, and fol-
low- up. In circumstances such as these, involvement of a psychiatrist is 
recommended.

From the time a referral is received, the transplant assessment can take between 
3 and 9 months for recipients with a living donor and 6 and 12 months for recipients 
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hoping for a deceased donor to enter the wait-list. This assessment time depends on 
the medical complexity of the patient or kidney donor and the patient’s availability 
to attend appointments. For patients who come forward with a living donor prior to 
starting dialysis, the assessment is ideally completed in time for transplantation 
prior to the patient needing dialysis (preemptive transplantation).

4.3.2  Transplant Donors

Kidney donors can be either deceased donors or living donors. The terminology 
used to describe deceased donors is an “alphabet soup” of sorts [8]. Firstly, a 
deceased donor is either a standard criteria donor (SCD) or an extended criteria 
donor (ECD). ECD donors are either aged 60 or older at the time of death or aged 
50–59 with any two of the following three criteria: (1) cause of death is a cere-
brovascular accident (i.e., stroke); (2) pre-existing history of hypertension; and 
(3) terminal serum creatinine greater than 1.5 mg/dL. Any donor that does not 
meet ECD criteria is an SCD donor. The criteria for ECD donors are based on 
variables that increase the risk of graft failure by 70% compared with an SCD 
kidney [8]. Together with their transplant nephrologist, patients can decide if 
they want to be on the ECD wait-list at the time of listing. For patients who are 
older, receiving an ECD kidney in a timelier fashion can be more beneficial than 
remaining on dialysis and waiting for an SCD kidney given their higher risk of 
dying on the wait-list.

After the determination of SCD versus ECD is made, the cause of death is 
described as donation after cardiac death (DCD) or neurologic determination of 
death (NDD). DCD donors do not meet the criteria for brain death, and therefore the 
heart must stop prior to organ retrieval. Depending on how quickly the donor expires 
after discontinuation of life support, perfusion to the donor kidney may be decreased 
for some time if blood pressure is not maintained; this increases the likelihood of 
delayed graft function, defined as the need for dialysis in the first week posttrans-
plantation (discussed further in Sect. 4.5.3). In contrast, for NDD donors who are 
diagnosed with brain death, cardiac circulation is artificially maintained during 
organ retrieval, thereby maintaining good perfusion to the donor kidney and reduc-
ing the incidence of delayed graft function.

Living donation occurs when an individual freely decides to donate one of their 
two kidneys to a person in need of a transplant. Kidney donation is the most com-
mon type of living organ donation and tends to be very successful. To donate a 

Clinical Pearl
 – Transplant recipient assessment requires thorough evaluation in various 

domains to ensure that the benefits of transplantation outweigh the risks.
 – The assessment also includes a psychological evaluation if the patient has 

a comorbid psychiatric illness that may affect the longevity of the allograft.
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kidney, the donor must be in good health with no history of high blood pressure, 
diabetes mellitus, heart disease, kidney disease, or hepatitis. Like recipients, a series 
of tests are carefully done to try and ensure that living donation will not result in any 
harm to the donor. This again can include both physical and psychological evalua-
tions. Investigations are completed to ensure that the donor who has come forward 
is an appropriate immunologic match for the recipient they wish to donate to. If the 
donor is not a match, both the recipient and the donor may wish to enter a “paired 
exchange program” in which both the donor and recipient are entered into a pool 
and matched with suitable partners.

There are many advantages to considering living donor transplantation. First, 
transplantation can be done preemptively, meaning at a time when the patient has 
reached ESKD, but before they start dialysis. This has associated improved long- 
term patient survival and spares patients time on dialysis and the associated adverse 
health outcomes. Second, living donor kidneys tend to be healthier than deceased 
donor kidneys and, on average, tend to last longer (15–20 years, as opposed to 
10–15 years for a deceased donor kidney).

Living kidney donation is not without its risks. It is ultimately an irreversible 
surgery with the potential for serious complications and even death. Therefore, it is 
important that the donor must be the one to freely approach the healthcare team 
showing interest in donation, and both the donor and recipient must be fully 
informed of the benefits and risks involved, so that an informed decision can be 
made freely and without coercion.

4.3.3  Transplant Listing

In the United States, organ allocation is managed nationally by the United Network 
for Organ Sharing (UNOS), which uses a complex computer algorithm to distribute 
organs in a fair manner. Factors that are taken into consideration in the algorithm for 
kidney transplants include waiting time, donor/recipient immune status, prior living 
donor, distance from donor hospital, survival benefit, and pediatric status. In Canada, 
if the recipient is approved for transplant, he or she may be added to the provincial 
wait-list for a deceased donor kidney. The wait time in Ontario is 3–9 years, depend-
ing on the patient’s blood group, antibody level, and availability of organs. Each 
patient’s position on the wait-list is determined by an allocation point system that 

Recommendation
 – It is important that living donation is introduced early to patients while 

considering modalities for renal replacement therapy and that living dona-
tion is done freely without coercion.

 – If there is any doubt in the clinician’s mind that the donor is not coming 
forward freely or that donation may have a negative psychological impact, 
a pre-donation psychiatrist assessment is recommended.
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considers the patient’s dialysis vintage (time spent on dialysis) and the patient’s 
antibody levels. For patients who were once kidney donors, they will move to the 
top of the list, as will pediatric patients. In the United States, for example, patients 
with ESKD who were wait-listed in 2013; the median wait time for a transplant was 
4.2 years [9]. Patients with ESKD in Canada who receive a transplant from a 
deceased donor will spend an average of 3.7 years on dialysis before receiving a 
transplant [2]. For recipients with a living donor, surgery is usually scheduled 6–12 
weeks after both the recipient and donor have been cleared. If the patient develops 
an acute medical illness after being listed for transplantation, they will be placed on 
hold until the acute issues are resolved and the patient is once again fit for 
transplantation.

4.4  Immunosuppression

4.4.1  Common Immunosuppressive Agents

Immunosuppressive drugs are the key to successful allograft function. 
Immunosuppressive agents are used for induction (i.e., intense immunosuppression 
in the initial days after transplantation), maintenance, and reversal of diagnosed 
rejection. Immunosuppression can be achieved by depleting lymphocytes, diverting 
lymphocyte traffic, or blocking lymphocyte response pathways.

The most common induction agents are high-dose glucocorticoids (e.g., methyl-
prednisolone) with either an agent that depletes T cells (anti-thymocyte globulin 
(ATG)) or one that inhibits T-cell replication and B-cell activation (basiliximab). 
Both medications will typically only be given over the first few days posttransplan-
tation. The patient will not be discharged home on these induction agents.

Maintenance immunosuppression typically involves a cocktail of three classes of 
immunosuppressive agents, calcineurin inhibitors, anti-metabolites, and glucocorti-
coids, which are highlighted below.

Calcineurin Inhibitors (CNIs). The most common CNIs used are cyclosporine 
and tacrolimus. Cyclosporine is a cyclic polypeptide of fungal origin, whereas 
tacrolimus is a macrolide antibiotic compound isolated from Streptomyces tsuku-
baensis. CNIs impair the expression of several critical cytokine genes that promote 
T-cell activation. It is important to know that, while they are staple of transplant 
maintenance immunosuppression, CNIs can be nephrotoxic and can lead to enhance-
ment of early posttransplant graft dysfunction, dose-related reversible renal vaso-
constriction, chronic interstitial fibrosis, acute microvascular disease, hypertension, 
and electrolyte abnormalities. Non-renal side effects are outlined in Table 4.1 [10]. 
CNIs have a narrow therapeutic index and require careful monitoring to ensure drug 
levels are within the therapeutic range and not toxic.

Anti-metabolites The most commonly used anti-metabolites are mycopheno-
late mofetil (MMF) and mycophenolic acid (MPA). MMF is a prodrug having 
MPA as active compound. MPA is a reversible inhibitor of the enzyme inosine 
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monophosphate dehydrogenase and a selective anti-metabolite. It blocks the pro-
liferation of T and B cells, inhibits antibody formation and the generation of 
cytotoxic T cells, downregulates the expression of adhesion molecules, and 
impairs their binding to vascular endothelial cells. Anti-metabolites also come 
with side effects. MMF (CellCept) and the enteric-coated MPA (Myfortic) most 
commonly have gastrointestinal side effects such as diarrhea, nausea, dyspepsia, 
vomiting, esophagitis, and gastritis. Most of these side effects resolve with dose 
reduction. They may also result in hematologic side effects such as leukopenia, 
anemia, and thrombocytopenia, which also require a dose reduction [10].

Glucocorticoids Glucocorticoids were one of the first classes of medications used 
to prevent rejection after solid organ transplantation in the 1960s. Methylprednisolone 
and prednisone are used frequently as part of the immunosuppressive regimen, both 
for induction and maintenance. Corticosteroids have immunosuppressive, anti- 
inflammatory, and lympholytic effects. The most important complications of gluco-
corticoids are cosmetic changes (hirsutism, weight gain), bone related such as 
osteonecrosis and osteoporosis, metabolic changes including dyslipidemia and 
steroid- induced diabetes mellitus, impaired wound healing, cataracts, and dose- 
related psychiatric side effects (restlessness, irritability, anxiety, depression, and 
psychosis) [10]. (For further details on psychiatric effects of these medications, see 
Chap. 14, Psychotoxicity of Immunomodulators.)

4.4.2  Adherence to Immunosuppression

Adherence is important in all chronic disease states, but it is especially important in 
transplant recipients because of the risk of graft rejection and premature graft loss, 
increased health complications, healthcare costs, death, and the scarcity of organ 
donation. Non-adherence to immunosuppressive medications can take many forms, 
ranging from taking medications at the wrong time to not taking medications at all. 
Canadian consensus guidelines state that “patient non-adherence to therapy is a 
contraindication to kidney transplantation” [11]. At the time of transplant 

Table 4.1 Common side effects of calcineurin inhibitors [10]

System Side effects
Renal Enhancement of early posttransplant graft dysfunction; dose-related 

reversible renal vasoconstriction; chronic interstitial fibrosis; acute 
microvascular disease; hypertension; electrolyte abnormalities

Metabolic Dyslipidemia; glucose intolerance; new-onset diabetes mellitus
Neuropsychiatric Headaches, tremors, dysesthesias, seizures, leukoencephalopathy, insomnia, 

memory impairment, delirium, mood instability, anxiety, psychosis
Gastrointestinal Hepatic dysfunction; cholelithiasis; anorexia; vomiting; diarrhea; abdominal 

discomfort
Cosmetic Hypertrichosis; gingival hyperplasia; gynecomastia; hair loss or frank 

alopecia
Other Malignancy; infection; thromboembolism; cardiomyopathy
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assessment, it is essential to inform patients about the importance of adhering to 
medical therapy, as well as attending appointments and completing blood work in a 
timely fashion. For those who have demonstrated non-adherence to dialysis, there is 
a weaker recommendation that kidney transplantation should be delayed until the 
patient has demonstrated adherence to therapy for 6 months.

Several barriers have been identified to not adhering to taking immunosuppres-
sive medications: cost, male sex, non-White race/ethnicity, use of mycophenolate 
mofetil or tacrolimus, lack of social support, medication side effects, psychological 
distress, and lifestyle factors.

One survey demonstrated that patients who are non-adherent tended to be more 
forgetful and missed doses of their medications when they were diverted from their 
daily routines or were financially constrained [12]. They also believed that immuno-
suppressive medications disrupted their lives and felt that they had less control over 
their lives and that their immunosuppressive medications were not necessary. The 
study also found that the recipients who did adhere to their medication regimens had 
greater life satisfactions, including the relationship they had with their healthcare 
providers [12].

4.4.3  Psychiatric and Psychological Reactions 
to Immunosuppression

Although this section is detailed elsewhere in the book, with the introduction of 
low-dose corticosteroid therapy and newer calcineurin inhibitors, florid psychiatric 
responses to immunosuppression are less common. Mania may be observed in some 
patients treated with corticosteroids. Low-dose corticosteroids (equivalent of daily 
dose of 30 mg of prednisone or less) can be, however, associated with mood changes 
and irritability in the early post-transplant period. These changes may not always be 
noticed by the patient, but brought to the patient’s or the physician’s attention by 
family and friends. (For more details on psychiatric side effects, see Chap. 14, 
Psychotoxicity of Immunomodulators.)

4.5  Posttransplant Complications

Recipient expectations after transplantation are understandably high. Patients 
expect to be off dialysis, in better physical health, notice an improvement in their 
quality of life, and be able to return to activities such as work, study, travel, and 
parenting. The expectation of transplantation is sometimes “freedom from the sick 

Recommendation
 – Improving interactions with healthcare providers, increasing access to 

healthcare, and ensuring understanding of health-related information 
received may contribute to knowledge of the importance of immunosup-
pressive medications and thereby improve adherence.
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role.” For most transplant recipients, transplantation goes well with little or no sig-
nificant complications, and expectations are met or exceeded. A minority, however, 
will face associated complications that can either have short- or long-term impacts 
on their physical and psychological well-being.

4.5.1  Surgical Complications

Surgical complications of renal transplantation include hemorrhage and thrombosis, 
vascular complications (e.g., renal artery thrombosis, renal artery stenosis, renal 
vein thrombosis, venous thromboembolism, aneurysm, fistula), urinary complica-
tions (e.g., urine leaks, obstruction, hematuria), and wound-related complications 
(e.g., infectious and non-infectious). The overall incidence of surgical complica-
tions after kidney transplant is low, especially when compared to extrarenal trans-
plants such as liver or pancreas. Many centers report an incidence in the 5–10% 
range. However, monitoring for surgical complications is critical [13].

4.5.2  Infections

Infections are a common cause of morbidity and mortality after transplantation, and 
infections rank as second leading cause of death in patients with allograft function. 
Patients are more susceptible to routine viruses and microorganisms and opportu-
nistic infections, such as cytomegalovirus, Epstein-Barr virus, and BK viremia, 
which are highlighted below.

Cytomegalovirus Infection Cytomegalovirus (CMV) infection is the most com-
mon opportunistic infection in kidney transplant recipients, occurring in 8% of 
patients. Transplant recipients are at greater risk of CMV infection if the donor is 
seropositive for CMV and the recipient is seronegative; the use of T-cell depleting 
agents for transplant induction; simultaneous kidney-pancreas transplant; donors 
over the age of 60; the presence of allograft rejection; and the concurrent infection 
with other viruses.

It is important to distinguish between CMV infection and CMV disease. CMV 
infection is defined as evidence of CMV replication, regardless of symptoms. To be 
diagnosed with CMV disease, the patient must have evidence of infection along 
with symptoms such as fever, fatigue, and manifestation of organs affected (e.g., 
diarrhea) as well as laboratory evidence of leukopenia, thrombocytopenia, or evi-
dence of tissue invasion.

CMV has been associated with diminished patient and graft survival. Infection 
within 100 days of transplant is an independent risk factor for overall recipient mor-
tality, and early CMV disease is associated with increased cardiovascular mortality 
beyond 100 days. Therefore, depending on donor and recipient serology, and whether 
or not a T-cell depleting agent is used at the time of induction, CMV prophylaxis 
with valganciclovir is used for a minimum of 3–6 months posttransplantation [14].
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Epstein-Barr Virus (EBV) Infection and Posttransplant Lymphoproliferative 
Disorder Although less common than CMV, Epstein-Barr virus (EBV) is a signifi-
cant cause of posttransplant morbidity and mortality because of its association with 
the development of posttransplant lymphoproliferative disorder (PTLD). PTLD is 
defined as lymphoid proliferation arising in transplant recipients and may present in 
many different organs, including the allograft. Approximately 62–79% of PTLD 
cases have been associated with EBV. They are most common in patients who are 
seronegative for EBV and who receive an EBV-seropositive organ.

EBV-associated PTLD usually occurs in the first year after transplant. EBV dis-
ease may present with a nonspecific febrile syndrome, lymphadenopathy, hepato-
splenomegaly, and atypical lymphocytosis. Other manifestations include 
organ-specific disease (gastroenteritis, hepatitis, or pneumonitis) and hematologic 
disorders, including leukopenia, thrombocytopenia, hemolytic anemia, and hemo-
phagocytosis. Primary EBV infection in EBV-seronegative recipients usually occurs 
in the first 3–6 months, and there is often an elevated EBV viral load. PTLD typi-
cally follows the primary infection.

Observational studies have shown 50% mortality from EBV-associated 
PTLD. Currently there is no consensus regarding the treatment of PTLD, but reduc-
tion of immunosuppression is routinely used and can lead to remission in 23–86% 
of patients. Current therapy for lymphoproliferative disorders including rituximab is 
often utilized. Although antiviral therapy has been used alone or with immuno-
globulin, no evidence supports its efficacy.

Patients with isolated allograft involvement have a 5-year survival rate of 68% 
compared with 36–38% in kidney transplant recipients with PTLD extending 
beyond the allograft. There is no standardized therapy to prevent PTLD; however, 
effective prevention of CMV may prevent EBV disease by limiting immunomodu-
lation by CMV infection.

The Kidney Disease: Improving Global Outcomes (KDIGO) guidelines propose 
monitoring EBV viral load by nucleic acid testing (NAT) in the first posttransplant 
week, then monthly for the first 3–6 months, and then every 3 months until the end 
of first posttransplant year; viral load should also be monitored after acute rejection 
therapy in high-risk groups [14].

BK Viremia and Nephropathy BK polyoma virus (BKV) is a member of the poly-
oma family of viruses that has been associated with polyoma virus-associated 
nephropathy and polyoma virus-associated hemorrhagic cystitis. BK nephropathy 
affects up to 10% of kidney transplant recipients, and the rate of renal allograft loss 
varies from 10% to 80%. BK nephropathy will usually be preceded by BK viremia 
by approximately 8 weeks. In half of those who develop BK viremia, it will be within 
3 months posttransplantation. Most BKV nephropathy occurs in the first 2 years after 
transplant. BK nephropathy will most often manifest with renal dysfunction; less 
commonly, patients may develop ureteric obstruction from stenosis or stricture.

Risk factors for BK nephropathy can be divided into high levels of immunosup-
pression and recipient and donor characteristics. BK nephropathy is more common 
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in patients who are induced with potent immunosuppressive agents including T-cell 
depleting agents and the combination of tacrolimus and mycophenolate. Recipient 
characteristics predisposing to BK nephropathy are older age and male sex, whereas 
donor characteristics include female sex, deceased donation, increased cold isch-
emia time, and African-American ethnicity.

The KDIGO guidelines recommend routine screening of plasma for BK virus 
after transplantation. Treatment options for BKV replication and disease range from 
switching immunosuppression, decreasing the overall dose of immunosuppression, 
and consideration of discontinuing certain immunosuppressive agents [14].

4.5.3  Delayed Graft Function and Graft Loss

Delayed graft function is a form of acute kidney injury that results in the need for 
dialysis within 1 week posttransplantation. There are many known risk factors for 
delayed graft function. These include (1) factors associated with procurement of the 
organ, such as donation after cardiac death; (2) donor factors such as age over 55 or 
pre-existing diabetes mellitus or hypertension or an elevated serum creatinine; and 
(3) recipient factors that can be classified as pre-renal (i.e., hypovolemia), renal (i.e., 
acute tubular necrosis), and post-renal (i.e., leak or obstruction of the ureter).

During a period of delayed graft function, the patient needs to balance emotions 
of hope that the graft will start working, with emotions of fear or potential fear of 
graft loss and return to dialysis. Emotional responses to this difficult situation can 
vary from anxiety to anger to depression. Those who do not seem concerned may be 
using denial to suppress their feelings of concern. These patients may be misinter-
preted by the care team as being unaware of the situation or having little or poor 
insight. In fact, these patients are aware, but are unable to face the possibility of 
graft failure and the grim possibility of returning to dialysis.

4.5.4  Posttransplant Delirium

Delirium is a well-known postoperative medical complication and the most com-
mon surgical complication among older adults; however, little research has been 
done on postoperative delirium in kidney transplant recipients per se. In one cohort 
study of 893 postoperative kidney transplant recipients, 4.7% developed delirium; 
19% were of the hypoactive subtype, 16.7% were of the hyperactive subtype, and 
64.3% were of the mixed subtype [15]. The incidence of delirium increased with 
age (2% for those aged 18–49 versus 13.8% for those aged 75 and older). For 
patients who were both aged 75 and older and frail, the incidence increased to 20%. 
For 81% of patients, the cause of delirium was not listed; for those in which the 
etiology was identified, it included stroke (ischemic and embolic), sepsis, hypona-
tremia, and adverse drug reactions. Risk factors for delirium identified in this study 
included advanced age, frailty, increased comorbidity burden, pre-existing cogni-
tive impairment, dialysis vintage, and disability in either activities of daily living or 
instrumental activities of daily living [15]. Deceased donor recipients were also 
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more likely to experience delirium when compared to living donor recipients. 
Postoperative delirium had an impact on length of stay in hospital (2.49-fold higher 
length of stay for recipients with delirium) and discharge destination (22.41-fold 
increased risk of institutional discharge for recipients who experienced delirium) 
[15]. Those who experienced delirium were also at a 2.73-fold increased risk of 
death-censored graft loss and 3.12-fold increased risk of posttransplant mortal-
ity [15].

Research in other surgical settings has shown that delirium is preventable in up 
to 40% of patients. Delirium post-renal transplant is even more complicated, given 
not only the surgical risk factors but also the medical, metabolic, and medication- 
associated risks, which warrants further investigation and attention, especially given 
the associated risks of poor outcomes. (For further details, see Chap. 12, 
Neurocognitive Ramifications of Renal Disease.)

4.5.5  Posttransplant Cognitive Impairment

Cognitive impairment is prevalent in as many as 50% to 87% of dialysis patients, 
most commonly attributed to vascular changes, including vascular dementia. Not 
much is known about cognition and brain changes after kidney transplantation. 
Although cognition may improve after kidney transplantation, a cross-sectional 
study of kidney transplant recipients demonstrated that the majority of transplant 
patients, with a mean age of 54 years, had cognitive impairment, with the overall 
prevalence being more than two times the prevalence in those 65 years or older in the 
general population [16]. Lower scores on the Montreal Cognitive Assessment 
(MoCA) testing were associated with older age, male sex, and a lower level of educa-
tion [16]. Those authors noted a higher prevalence of cognitive impairment with 
older age, a trend that is similar to that seen in the general population but occurring 
at a much younger age in kidney transplant recipients [16]. This suggests that cogni-
tive impairment in dialysis patients may not be entirely reversible. Despite improve-
ment in kidney function after transplantation, prolonged exposure to comorbid 
medical conditions including metabolic and vascular changes that are associated 
with kidney disease may result in non-reversible cerebrovascular disease that persists 
after successful transplantation. Alteration of the microbiome, immunomodulation, 
and neurotoxicity from medications such as calcineurin inhibitors or corticosteroids 
may also contribute to cognitive impairment in transplant recipients [15].

4.6  Case Vignette Analysis

Mr. Doyle’s sister came forward as a potential living donor for Mr. Doyle and was 
found to be a good immunologic match. She went through appropriate screening, 
and there were no concerns about her being a kidney donor. Mr. Doyle was worked 
up for renal transplant, and he was deemed fit to proceed. Once his eGFR reached 
11 mL/min/1.73 m2, he was scheduled for a preemptive transplant, before needing 
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to start dialysis. His transplant induction comprised basiliximab and methylpredni-
sone. His maintenance immunosuppression is now tacrolimus, mycophenolic acid 
(Myfortic), and prednisone. Because his serology was negative for CMV and his 
sister’s serology was positive for CMV (CMV mismatch), he was also started on 
valganciclovir posttransplant to prevent CMV infection. He was discharged 5 days 
after his surgery with no postoperative complications and was scheduled to be fol-
lowed up in the transplant clinic for ongoing monitoring of his renal function, drug 
levels, and possible complications.

4.7  Key Takeaways

• In general, renal transplantation is considered superior to dialysis; however, a 
thorough pretransplant assessment must be completed to ensure that the risks of 
transplantation do not outweigh the benefits.

• Transplant donors can be living or deceased. Deceased donors are classified as 
standard or extended criteria donors (SCD vs ECD); organ retrieval occurs in two 
situations: in donation after cardiac death (DCD) donors, organ retrieval occurs 
after the heart has stopped beating, whereas neurologic determination of death 
(NDD) donors are determined to be brain-dead and, therefore, circulation is 
maintained during retrieval.

• Transplant immunosuppression includes medications for induction and mainte-
nance. Maintenance typically includes a calcineurin inhibitor (CNI), an anti- 
metabolite, and a glucocorticoid. All three classes can have adverse effects.

• Transplant recipients must be carefully monitored for complications including 
cardiovascular events, infection, and malignancy.

• Posttransplant recipients can experience delirium; one major risk factor is the 
high prevalence of cognitive impairment in those patients previously on dialysis 
and who are now recipients of kidney transplants.

• To provide optimal care for these complex patients, it is important for the psy-
chiatrist, psychologist, and transplant physician to co-manage the care of trans-
plant patients with psychological and psychiatric concerns.
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5Overview of Psychopharmacology 
Principles in Nephrology
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5.1  Introduction

The kidneys play an important role in the elimination of drugs from systemic circu-
lation. Renal function as measured by glomerular filtration rate (GFR) naturally 
declines with age due in part to intrinsic factors such as vascular changes, decrease 
in renal perfusion rates, and cellular senescence [1]. In healthy individuals, GFR 
can decline by up to 50% between the age of 30 and 80 years, and a GFR of 
30–60 mL/min/1.73 m2, equivalent to stage 3 CKD, has been observed in 15–30% 
of individuals aged 65 and above. Chronic medical conditions such as diabetes mel-
litus and hypertension are further risk factors for chronic kidney disease (CKD). 
Many psychotropic drugs can also directly or indirectly affect renal function in the 
long term [2]. Given the kidney’s function in elimination of drugs, GFR monitoring 
in those who are at risk for and who have CKD should be part of our psychiatric 
clinical practice so that appropriate adjustments of psychotropic and other medica-
tions can be made for patients with impaired renal function. (See Table 5.1 for cat-
egorization of CKD stages.)
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5.2  Case Vignette

A 56-year-old man with long history of schizoaffective disorder, hypertension, dia-
betes mellitus, and tobacco use (60-pack-years) presented with manic symptoms, 
including pressured speech, and refusing to leave a local restaurant. He was brought 
into the psychiatric emergency services because he had told the police that he owned 
the restaurant and he demanded that they serve him dinner without him having to 
pay. The psychiatrist reviewed the medical records and saw that he was last seen by 
the emergency services 8 years ago. He was prescribed lithium 600 mg twice daily, 
valproic acid 750 mg twice daily, and olanzapine 20 mg nightly. His blood pressure 
was 180/95, and blood glucose was 350 mg/dL (19.4 mmol/L). What is a reasonable 
starting dose of psychiatric medications for this patient? We will return to his case 
later in this chapter for further analysis.

Clinical Pearl
 – Glomerular filtration rate (GFR) is the best overall indicator of renal func-

tion and can be decreased even if creatinine levels are normal.

Recommendation
 – Obtain baseline GFR prior to starting medications when possible, or 

start medications at 30–50% of the usual starting dose in patients at 
high risk of CKD such as patient with hypertension and diabetes 
mellitus.

Table 5.1 Summary of chronic kidney disease (CKD) stages

CKD stages
GFR (mL/
min/1.73 m2)

Creatinine clearance 
(mL/min) Complications

1 Presence of 
kidney damage 
with normal 
GFR

≥ 90 90–120 Potential markers for kidney 
damage: hypertension due to 
kidney disease, asymptomatic 
lab abnormalities/urinalysis 
(microalbuminemia)/radiologic 
and histologic abnormalities

2 Presence of 
kidney damage 
with mild 
decrease in GFR

60–89 45–60

3 Moderate 
decrease of GFR

30–59 20–60 Anemia, hyperparathyroidism 
(leading to bone/mineral 
disorder), cardiovascular disease 
(due to hypertension), low serum 
albumin

4 Severe decrease 
in GFR

15–29 10–25

5 Kidney failure 
(end-stage renal 
disease, or 
ESRD)

< 15 < 10 Worsened symptoms of all the 
above and uremia
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5.3  Pharmacokinetics and the Kidney

Pharmacokinetics is defined as the means by which the body processes drugs and 
other substances. These processes include absorption, distribution, metabolism, and 
elimination and are affected by changes in renal function.

5.3.1  Absorption

The rate of absorption of orally administered drugs is influenced by gastrointestinal 
factors such as motility, pH, expression of epithelial drug transporters, and intestinal 
CYP450 activity [3]. Low gut pH favors absorption of slightly acidic drugs, whereas 
higher pH favors absorption of slightly basic drugs. Epithelial transporters (e.g., OATP 
and P-glycoprotein family of transporters) are the “workhorses” of the absorption pro-
cess, and a balance between uptake and efflux transporter activity and expression in gut 
epithelia is crucial for drug absorption. Intestinal CYP450 enzymes function to metab-
olize drug molecules, making them more difficult to absorb through epithelial trans-
porters due to additional polarization of the drug molecules. Changes in gut motility 
affect the rate of drug absorption but not necessarily the amount of drug absorption.

In moderate to severe CKD, urea retention results in increased ammonia levels, 
which contribute to increased gut pH, altering the absorption of weakly acidic drugs 
[4]. Animal studies indicate that accumulation of uremic toxins decrease the expres-
sion and activity of efflux transporters in gut membranes. Uremic toxins have also 
been implicated in decreased activity of intestinal CYP450, tipping the balance to 
less polarized parent drugs that are more easily absorbed through epithelial trans-
porters. In addition, accumulation of uremic toxins affects the expression of tight 
junction proteins that help to maintain the integrity of the epithelial lining of the gut, 
allowing drug moieties to leak into the plasma via paracellular transport. Overall, 
gut/intestinal absorption is increased with CKD and ESRD.

5.3.2  Distribution

Drug plasma concentrations depend on the volume of distribution (Vd) of drugs in 
hydrophilic, lipophilic, and other compartments. With aging, the percentage of body 
water decreases, while body fat increases, thereby decreasing the Vd of hydrophilic 
drugs and increasing the Vd of lipophilic drugs, with a prolonged half-life [3]. 

Clinical Pearl
 – Intestinal absorption of orally administered medications is usually 

increased with CKD.

Recommendation
 – Be cautious when dosing medication in patients with CKD, even for medi-

cations that may not be renally cleared.
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Another compartment or factor to consider is that many drugs are extensively bound 
to plasma proteins and only unbound or free drugs are available for receptor bind-
ing. For example, albumin binds weakly acidic drugs, and alpha-1-acidic glycopro-
tein binds weakly basic drugs.

In moderate to severe CKD, albuminuria results in decreased plasma concentra-
tions of albumin, leading to an increased free drug fraction of weakly acidic drugs 
[4]. At the same time, there are increased levels of alpha-1-acidic glycoprotein in 
response to inflammation, decreasing the free drug fraction of weakly basic drugs. 
Uremic toxins also compete for plasma protein binding sites leading to further 
increase of free drug fractions of weakly basic drugs. Altogether, there is increased 
free drug concentration due to decreased albumin through proteinuria and competi-
tion for protein binding with uremic toxins. Vd is increased for many drugs due to 
decreased protein binding, increased tissue binding, and alterations in fluid dynam-
ics such as fluid overload.

5.3.3  Metabolism

About 70% of drugs undergo phase I metabolism prior to excretion, mediated by 
intestinal and hepatic CYP450 enzymes [3]. Intestinal metabolism decreases 
absorption of a drug, leading to excretion of drugs along with fecal matter, whereas 
hepatic metabolism contributes to downstream elimination via the kidneys. CYP 
3A4 and 2C9 metabolize nearly 40% of clinically used drugs. Phase II glucuronida-
tion and acetylation further increases aqueous solubility of drugs to facilitate renal 
elimination. In moderate to severe CKD, there is decreased expression and activity 
of hepatic CYP450 and phase II enzymes in response to the accumulation of uremic 
toxins, leading to an increase in the ratio of parent drug/metabolite and increased 
half-life of the parent drug [4]. This also has implications on the activity of the drug 
depending on whether the parent drug or the metabolite is actively involved in the 
pharmacodynamic action of the drug. Overall, the ability of the body to metabolize 
drugs is decreased in CKD.

Clinical Pearl
 – In CKD, volume of distribution is increased for many drugs due to fluid 

overload, and drug-protein binding is decreased due to hypoalbuminemia.

Recommendation
 – Water-soluble medications such as lithium may have large volume of dis-

tribution, therefore requiring higher doses (or longer time) to establish 
steady state.

Clinical Pearl
 – Drug metabolism is decreased in CKD.

P. C. How and G. Xiong
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5.3.4  Elimination

A majority of drugs are eliminated through the kidney following hepatic metabolism. 
However, CKD also affects non-renal drug excretion of orally administered drugs that 
occurs via the biliary system, mediated by hepatic efflux drug transporters. In normal 
aging and CKD, decreases in GFR lead to decreased rates of excretion of parent drugs 
and their metabolites [3]. In CKD, uremic toxins and nephrocyte cell death affect the 
expression of renal drug transporters that facilitate the excretion of metabolites via the 
kidney [4]. Overall, there is a decreased rate of renal and biliary drug excretion with 
CKD, increasing the elimination half-life of drugs and their metabolites.

Table 5.2 summarizes the pharmacokinetic changes with CKD.

Recommendation
 – Avoid polypharmacy and use of drugs that inhibit CYP450 enzymes.

Table 5.2 Pharmacokinetic changes with chronic kidney disease

Factors Changes in CKD
Absorption Gut pH (low pH favors 

absorption of slightly 
acidic drugs; higher pH 
favors absorption of slight 
basic drugs

Urea retention results in increased ammonia leading 
to increased gut pH, altering the absorption of 
weakly basic drugs

Balance between uptake 
and efflux transporter 
activity and expression in 
gut epithelia

Decreased expression of efflux transporter proteins 
leads to increased overall uptake of drugs across 
gut epithelia

Intestinal CYP450 
enzyme levels and activity

Decreased activity of intestinal CYP450 enzymes

Paracellular transport Decreased expression of tight junction proteins in 
intestinal epithelia in response to higher urea levels 
increases absorption via paracellular transport 
(rodent model)
Overall: increased absorption due to increased 
paracellular transport, decreased intestinal CYP450 
activity, decreased activity of efflux transporters

Distribution Volume of distribution Overall increase in Vd of lipophilic compartment 
(fat) and decrease of Vd of hydrophilic 
compartment (aqueous) with increased age

Protein binding – many 
drugs are extensively 
bound to plasma protein, 
while unbound/free drugs 
are available for receptor 
binding (e.g., albumin 
binds weakly acidic drugs, 
and alpha-1-acidic 
glycoprotein binds weakly 
basic drugs)

Decreased albumin levels as a result of albuminuria 
increases free drug fractions of weakly acidic drugs
Increased levels of alpha-1- acidic glycoprotein in 
ESRD due to chronic inflammation decreases free 
drug fractions of weakly basic drugs
Uremic toxins compete for plasma protein binding 
sites leading to increase in free drug fractions
Overall: increased free drug concentration due to 
decreased albumin through proteinuria and competition 
for protein binding with uremic toxins, potential 
increased Vd of hydrophilic drugs with fluid retention

(continued)
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5.3.5  Acute Kidney Injury

Acute kidney injury (AKI) can occur due to pre-renal (e.g., dehydration, hypoperfu-
sion secondary to trauma), intrinsic (e.g., acute tubular necrosis in response to neph-
rotoxic drugs, infection), or post-renal (e.g. outflow obstruction). In the setting of 
AKI in critically ill patients in the medical inpatient or intensive care unit, GI 
absorption is often affected by minimal oral intake of food and liquids, with a reli-
ance on intravascular fluid repletion and nutrition [5]. Proton pump inhibitors and 
H2-antagonists for stress ulcer prophylaxis lead to increase in gastric pH, affecting 
the GI absorption of weakly acidic drugs. Slow GI motility leads to an increased 

Clinical Pearl
 – Both renal and non-renal drug excretion are decreased in CKD.

Recommendation
 – Consider lower starting and maximum doses of medications in patients 

with CKD.

Table 5.2 (continued)

Factors Changes in CKD
Metabolism 73% of drugs undergo 

phase I metabolism prior 
to excretion, mediated by 
intestinal and hepatic 
CYP450 enzymes. CYP 
3A4 and 2C9 metabolize 
~43% of clinically used 
drugs. Phase II 
glucuronidation and 
acetylation increase 
aqueous solubility and 
facilitate elimination by 
kidneys

Decreased expression and activities of hepatic 
CYP450s and phase II enzymes in moderate to 
severe CKD in response to accumulation of uremic 
toxins in the bloodstream. Overall decreased 
metabolism of drugs with increased Cmax and 
medication levels
Overall: decreased phase I and phase II metabolism 
due to decreased expression/activities of these 
enzymes

Elimination Non-renal drug excretion 
occurs via the biliary 
system, mediated by 
hepatic drug transporters

Decreases in GFR decreases rate of excretion of 
parent drugs and their metabolites
Kidney disease decreases expression of renal drug 
transporters that facilitate excretion of metabolites, 
via uremic toxins
Decreased expression of transporters secondary to 
uremic toxins leads to decreased biliary excretion 
of drugs
Overall: decreased renal and biliary drug excretion

P. C. How and G. Xiong
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time to Cmax (maximum plasma drug concentration) but does not alter plasma drug 
concentration levels. Overall, the intravenous route should be considered for ade-
quate absorption of medications in critically ill patients.

Monitoring of fluid balance (input and output) and blood pressure helps to gauge 
volume of distribution and guide adjustments of rates and volumes of fluid repletion 
as needed. Consider also third spacing in the setting of infection as contributing to 
decreased systemic volume of distribution leading to renal hypoperfusion (e.g., in 
ascites, accumulation of fluids in the peritoneal space pulls aqueous volume away 
from systemic circulation, leading to hepatorenal syndrome). Metabolism of drugs 
does not seem to be affected in AKI in a majority of studies and appears to be more 
strongly correlated to the accumulation of uremic toxins as a result of CKD.

5.3.6  Hemodialysis

Whether or not a drug can be eliminated via dialysis depends on their molecular 
weight, protein binding, volume of distribution, the type of dialysis membrane used, 
and blood and dialysate flow rates [6]. Smaller molecules are more easily cleared by 
dialysis through diffusion across the dialysis membrane. Drugs that are less exten-
sively bound to plasma proteins are also more easily removed from circulations. In 
addition, drugs that have a smaller Vd tend to have a higher concentration across the 
dialysis membrane and thus are more readily removed by dialysis. The properties of 
the dialysis membrane (e.g., size of pore and surface area) also affect the dialyz-
ability of different drugs. Faster blood and dialysate flow rates also facilitate the 
clearance of drugs by dialysis. The Renal Pharmacy Consultants’ publication 
Dialysis of Drugs provides a reference for the dialyzability of drugs [7]; however, 
there continues to be little or no data regarding the dialyzability of most psychotro-
pic medications. Interestingly, metabolism of drugs is recovered in patients on 
hemodialysis as regular removal of uremic toxins removes their ability to affect the 
expression and activity of CYP450 metabolic enzymes [5].

Clinical Pearl
 – Most drugs cannot be removed by hemodialysis, and most patients on 

hemodialysis take an average of 9–12 medications.

Recommendation
 – Strongly consider non-pharmacological treatment, and avoid initiation of 

new drugs and high doses of drugs where possible.
 – For drugs that can be removed by hemodialysis, determine whether post- 

hemodialysis supplementation is necessary (see Table 5.3)

5 Overview of Psychopharmacology Principles in Nephrology
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5.3.7  Renal Transplantation

Renal transplantation is associated with improved eGFR and renal clearance of 
drugs. However, many renal transplant recipients have an eGFR of < 60  mL/
min/1.73 m2 1 year after receiving their graft, equivalent to CKD stage 3 [8]. Factors 
influencing posttransplantation renal function including the health of the donor kid-
ney, degree of match, immunosuppression regimen, adherence to medications, renal 
diet, and other aspects of posttransplant care. The same precautions in dosing of 
medications should apply to renal graft recipients.

5.4  Recommendations for Dosage Adjustment 
of Psychotropic Drugs in Patients with Renal Impairment

Pharmacokinetic changes resulting from renal function impairment significantly con-
tribute to increased half-life and systemic accumulation of drugs. This is further com-
plicated by data showing that patients with CKD take and average of 9–12 medications 
to treat various comorbidities, placing patients at further risk for adverse drug reactions 
and drug-drug interactions [5]. Despite numerous studies on changes in pharmacoki-
netics in CKD, there are many challenges in translating these data into clinical applica-
tion and dosing guidelines. In the case of psychotropic medications, the use of the 
lowest effective doses of medications, minimizing polypharmacy, and use of non-phar-
macologic interventions are general guiding principles for the prescription of medica-
tions/therapies in patients. In patients with renal impairment, safe and effective doses 
of psychotropic medications may need to be adjusted on an individual level depending 
on the severity of functional/behavior impairment, goals of therapy, degree of renal 
impairment, and the risks and benefits of specific medication therapies [9]. Ongoing 
monitoring of adverse events, changes in renal function, and, in some cases, serum 
drug levels can help guide dose adjustments such as decreased starting dose, slow titra-
tion with smaller incremental increases in dose, and lower maximum dose. Large-scale 
studies of pharmacokinetic changes in psychotropic medications in the setting of mod-
erate to chronic kidney disease have not been done. The following description reflects 
data from review of smaller-scale studies and is summarized in Table 5.3.

Clinical Pearl
 – GFR decreases with age.

Recommendation
 – Monitor GFR as patients age.
 – Review and reconsider medication dosing in patients with renal impair-

ment (see Table 5.3).
 – Check renally cleared medications more frequently such as checking lith-

ium levels every 4–6 weeks in clinical scenarios where fluid shift and GFR 
change is likely.
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5.4.1  Antipsychotics

While many medications require renal clearance, most antipsychotics are predomi-
nantly cleared through the hepatic/biliary pathway [4]. However, in moderate to 
severe CKD, dose adjustments have been recommended for risperidone and zipra-
sidone due to decreased renal clearance of their metabolites. Antipsychotics can 
cause many adverse events that cause or interact with the effects of renal impair-
ment. Second-generation antipsychotics such as olanzapine, quetiapine, and clozap-
ine contribute to the development of metabolic syndrome, increasing the risk for 
developing type 2 diabetes mellitus which contributes to renal impairment. 
Chlorpromazine, clozapine, and other antipsychotics that lower the seizure thresh-
old present additional risk of seizures to individuals with electrolyte abnormalities 
associated with CKD. Similarly, some antipsychotics (e.g., ziprasidone) contribute 
to the risk of developing QTc prolongation and arrhythmias. Theoretically, there is 
a risk of orthostatic hypotension as a side effect of antipsychotics contributing to 
worsening renal disease due to renal hypoperfusion as well as augmenting drop in 
blood pressure associated with hemodialysis. Antipsychotics are highly protein 
bound; however, assays for free drug levels have not been developed or are not 
widely available; therefore, it is recommended to titrate antipsychotics to clinical 
efficacy rather than to a specific plasma level. There are some case reports associat-
ing risperidone with the development of syndrome of inappropriate antidiuretic hor-
mone (SIADH) secretion though this side effect appears to be rare.

5.4.2  Antidepressants

Depressive disorders are highly comorbid in patients with CKD and on hemodialy-
sis (20–30%) [10]. Depressed mood is the most frequent psychiatric symptom 
among renal transplant recipients (25%) and is associated with non-adherence to 
immunosuppressant medication, graft failure, general poor outcomes, and all-cause 
mortality. Treatment of depressive disorders in CKD, hemodialysis, and renal trans-
plantation is associated with improved adherence to medication, diet, hemodialysis, 
and immunosuppressant regimens [11]. In addition to non-pharmacological 

Clinical Pearl
 – Second-generation antipsychotics can cause metabolic syndrome and can 

lead to the development of type 2 diabetes mellitus, which is a risk factor 
for CKD.

Recommendation
 – Monitor hemoglobin A1c levels and GFR in patients on second-generation 

antipsychotics.
 – Treat hyperlipidemia, diabetes mellitus, and hypertension that may develop 

as a result of the use of psychotropic medications.
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interventions, selective serotonin reuptake inhibitors (SSRIs) have been shown to be 
generally safe for the treatment of depressive disorders in CKD with recommenda-
tions for lower starting and maximum doses in cases of CKD (see Table 5.3). Some 
SSRIs are strong inhibitors of CYP450 enzymes and can worsen the metabolism of 
other drugs in CKD. SSRIs also have an antiplatelet effect, and renal transplant 
recipients are at a theoretical risk of GI bleeding due to the concurrent use of anti-
platelet agents and steroids, which also impair platelet function. Citalopram can 
prolong the QTc interval and should be used with greater caution in severe renal 
impairment with electrolyte abnormalities. SSRIs also carry some risk for syndrome 
of inappropriate antidiuretic hormone (SIADH) secretion, and regular monitoring 
of sodium levels is prudent in moderate to severe CKD (approximately every 3 
months).

The serotonin and norepinephrine reuptake inhibitors (SNRIs) venlafaxine and 
duloxetine cause a dose-dependent increase in blood pressure which in the long run 
can worsen renal function. Duloxetine metabolite levels are 7–9 times higher in 
CKD compared to normal renal function and should be avoided in severe CKD and 
hemodialysis patients. Although bupropion (a norepinephrine-dopamine reuptake 
inhibitor) is eliminated to a large extent via the liver, severe renal impairment can 
affect non-renal elimination as previously discussed. Therefore, caution is called 
for in the use of bupropion, which carries a risk of lowering seizure threshold espe-
cially in the setting of electrolyte abnormalities. The half-life of tricyclic antide-
pressants (TCAs) is markedly increased in CKD, and therapeutic drug monitoring 
can help with dosage adjustments in CKD, though TCAs should be reserved for 
treatment- resistant depressive disorders given the availability of alternative antide-
pressant medications with better safety profiles. Monoamine oxidase inhibitor 
(MAOI) use is discouraged in CKD due to lack of safety data and orthostatic hypo-
tension effects in this population. Antidepressants are also highly protein bound, 
and dosage adjustments should be considered in the case of CKD-related 
hypoalbuminemia.

Clinical Pearl
 – QTc prolongation and decreased seizure threshold are some pharmacody-

namic interactions between antipsychotics/antidepressants and electrolyte 
abnormalities seen in CKD.

Recommendation
 – Monitor ECGs in patients with CKD on medications that may also pro-

long QTc.
 – Consider alternative therapies if QTc prolongation is a concern.
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5.4.3  Mood Stabilizers

Lithium has been shown to be an efficacious treatment for bipolar disorder and its 
renotoxicity has been well documented. There is a 15% decrease in GFR associated 
with taking lithium alone [12]. Lithium is not protein bound and is excreted unme-
tabolized solely by the kidney. Treatment of bipolar disorder with lithium should be 
accompanied by regular monitoring of lithium levels and GFR to monitor for the 
development of CKD. Dose reduction in CKD is important to avoid lithium toxicity. 
Lithium is a small molecule and can be removed by hemodialysis; hence, adminis-
tration of a supplemental dose post-hemodialysis is recommended to restore thera-
peutic levels. Given the renotoxicity of lithium, use of other mood stabilizing agents 
should be considered in patients developing CKD in response to lithium. Lithium 
therapy can be continued in CKD stages 1–3 if the patient does not respond to other 
mood stabilizers or second-generation antipsychotics, but with appropriate dose 
adjustments and monitoring of levels and renal function. Lithium is relatively con-
traindicated in CKD stages 4–5.

Valproic acid is predominantly excreted via the hepatobiliary pathway. With 
moderate to severe CKD, protein-bound valproic acid levels will give a falsely 
lower drug level in the setting of hypoalbuminemia, and it is important to obtain free 
and total valproic acid levels to determine accurate drug concentrations [12, 13]. 
Carbamazepine is metabolized almost entirely by CYP450, and there are no recom-
mendations for dose adjustment with renal failure. However, it also carries a risk of 
SIADH and contributes to significant drug-drug interactions due to its ability to 
both induce and inhibit CYP 3A4. With the availability of other mood-stabilizing 
agents, it is best to avoid the use of carbamazepine in patients with multiple comor-
bidities and polypharmacy. Oxcarbazepine is a safer option in this population with 
lower inhibition of CYP450 activity though it also carries a risk for SIADH. A frac-
tion of valproic acid and carbamazepine can be removed during HD, but there are 
no recommendations for post-hemodialysis repletion.

Clinical Pearl
 – Many medications, including valproic acid, are highly protein bound, and 

the free drug fraction of medications changes as a result of hypoalbumin-
emia associated with CKD.

Recommendation
 – Check free and total valproic acid levels to get an accurate level in patients 

with hypoalbuminemia.
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5.4.4  Benzodiazepines/Non-benzodiazepines

Anxiety is also highly comorbid with CKD (see Chap. 11). Benzodiazepines and non-
benzodiazepines are metabolized by the liver for the most part though dose adjust-
ments in the setting of CKD are recommended for some. Dose reduction is 
recommended for chlordiazepoxide, lorazepam, and zolpidem. AKI and CKD patients 
with electrolyte abnormalities are at risk for delirium, and benzodiazepines should be 
used judiciously in this population due to their deliriogenic properties [5, 12].

5.4.5  Cognitive Enhancers

The cognitive enhancers donepezil, memantine, and rivastigmine are primarily 
renally cleared [14–16]. The pharmacokinetics of donepezil and rivastigmine do not 
appear to be altered with renal impairment. The half-life and concentration of 
memantine do increase in moderate to severe CKD, and a dose adjustment to half 
initial and maximum doses is recommended.

5.5  Case Vignette Analysis

This 56-year-old with a history of hypertension, diabetes mellitus, and tobacco use 
disorder was at high risk for CKD. His GFR should be measured based on his age, 
ethnicity, and weight. He is at high risk of lithium toxicity, and his lithium should 
not be started at prior dose from 8 years ago. A dose of 300 mg twice daily or at 
most 900 mg per day may be considered, assuming that diuretics and ACE inhibi-
tors or angiotensin reuptake blockers (ARB) are also initially avoided. In the inpa-
tient setting, he may require more frequent lithium levels each time his medications 
are adjusted. Similarly, due to hypoalbuminemia from CKD, he may also not toler-
ate the higher dose of valproate that he used to take. A reasonable starting dose for 
valproate may be 500 mg twice daily (usual range 10–20 mg/kg/24h). Olanzapine 
dose may also need to be lowered by 5–10 mg depending on his current weight. 
However, because of diabetes mellitus, olanzapine is avoided for this patient. 
Nevertheless, medication choice will also depend on the severity of his psychiatric 
illness and experience with other antipsychotic medications.

5.6  Key Takeaways

• Glomerular filtration rate (GFR) is the best overall indicator of renal function 
and can be decreased even if creatinine levels are normal. GFR declines with age.

• Obtaining a baseline GFR prior to starting medications when possible, or starting 
medications at 30–50% of the usual starting dose in patients at high risk for CKD 
such as patients with hypertension and diabetes mellitus, is recommended.

• Absorption of orally administered medications is increased in CKD. Lower start-
ing and maintenance doses of medications may be required.

P. C. How and G. Xiong



89

• Volume of distribution (Vd) of hydrophilic medications is increased with CKD 
due to fluid accumulation. Some medication doses will need to be increased to 
achieve therapeutic levels (e.g., lithium).

• Vd of protein bound drugs is decreased due to hypoalbuminemia. Check for free 
drug levels of highly protein bound drugs (e.g., valproic acid).

• Metabolism and elimination of drugs are decreased in CKD. Use the minimum 
effective dose of medications.

• Most drugs cannot be removed by hemodialysis.
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6Renal Toxicity of Psychotropic 
Medications

Poh Choo How and Glen Xiong

6.1  Introduction

The kidneys play an important role in the elimination of most psychotropic drugs. 
Psychotropic drugs can have direct and/or indirect renotoxic effects on kidney func-
tion. Notably, lithium’s renotoxicity has been well characterized. Some antipsychot-
ics can worsen renal function indirectly through metabolic dysregulation and the 
development of diabetes mellitus, which affects renal function mainly through vas-
cular changes related to advanced glycation end products on renal microvascula-
ture. Antidepressants, antipsychotics, and anti-epileptic agents also cause SIADH, 
indirectly increasing the renal workload of maintaining plasma osmolality. While 
many cases of renal injury are reversible with discontinuation of the causal agent, 
psychotropic therapy usually involves chronic use, exposing patients to renal side 
effects in the long term. Close monitoring of renal function, health conditions, drug- 
drug interactions, and, in some cases, medication levels, along with the use of the 
lowest effective doses of medications, can help decrease adverse events related to 
psychotropic drug therapy.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_6&domain=pdf
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6.2  Case Vignette

A 45-year-old woman with bipolar disorder presented with confusion and tremors. 
She stumbled and fell while she was walking to the bathroom resulting in right hip 
fracture. She apparently has been having cough, fever, and fatigue. She had not been 
eating or drinking as usual over the last 5 days. She took lithium 900 mg/day, ris-
peridone 2 mg/day, and ibuprofen 800 mg 2–3 times per day in the last week for 
fever. In the emergency room, she is found to have lithium of 6.3 mmol/L (normal 
level: 0.5–1.2 mmol/L, or mEq/L). We will return to her case later in this chapter for 
further analysis.

6.3  Lithium and Chronic Renal Impairment

Lithium is widely recognized as the most effective long-term therapy for bipolar 
disorder, with efficacy for the treatment of manic and depressive episodes, and addi-
tional evidence demonstrating reduced suicide risk in long-term users. The use of 
lithium is complicated by its narrow therapeutic range, requiring frequent drug level 
monitoring. Additionally, long-term lithium use can lead to side effects such as 
chronic renal impairment, nephrogenic diabetes insipidus (discussed later in the 
chapter), hypothyroidism, hyperparathyroidism, and weight gain.

Broadly, systematic review and meta-analysis of the effects of lithium on glo-
merular filtration rate (GFR) shows that use of lithium is associated with a reduc-
tion of GFR by 6.22  mL/min/1.73 m2 (95% CI  – 14.65 to 2.20, p  =  0.148) 
compared to non-users [1]. Retrospective analysis of laboratory data of ~500,000 
patients of the National Health Services in the United Kingdom over the course 
of 20 years demonstrated that after adjusting for age, sex, and comorbid diabetes 
mellitus, lithium use was associated with development of stage 3 or higher 
chronic kidney disease (CKD), which is defined as a GFR below 60 mL/min/1.73 m2 
(HR 1.93 [1.76–2.12; p < 0.0001]) [2]. Women were at greater risk of developing 
renal impairment compared to men, and younger women (< 60 years of age) were 
at greater risk than older women. Overall, a higher than median serum level 
(0.6  mmol/L) was associated with an increased risk of renal impairment (HR 
1.62 [1.41–1.85; p < 0.0001]). The length of time taking lithium itself was not 
associated with an increase in renal impairment (HR 0.50 [0.44–0.58; 
p < 0.0001]).

Monitoring of adverse effects of lithium should take place at every follow-up 
appointment and serum drug levels obtained each time the dosage of lithium is 
changed and at least every 3–6 months if the patient is taking the same dose chroni-
cally [3]. GFR and thyroid function tests should also be tested at least every 
3–6 months and the dose of lithium adjusted in cases of decreased GFR. Specific 
changes in dosing have not been defined, and the general recommendation is to 
titrate doses slowly with more frequent monitoring of serum levels and avoid the use 
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of lithium in stage 5 CKD. Psychiatrists should endeavor to use the lowest effective 
dose of lithium given that higher serum levels are associated with a greater degree 
of renal impairment. See Table 6.1 for recommended monitoring for patients taking 
lithium.

Clinical Pearl
 – Development of CKD is associated with higher steady-state lithium levels 

above 0.6 mmol/L.

Recommendation
 – Use the lowest effective dose of lithium therapy and closely monitor lith-

ium levels and renal function (see Table 6.1).
 – Check lithium levels with each dose escalation (usually after 4–5 days), 

initiation of medications that affect GFR (NSAIDS, ACE inhibitors, angio-
tensin reuptake blockers, diuretics), and conditions that cause dehydration 
(extreme heat, excessive caffeine intake, and respiratory and other 
infections).

Table 6.1 Recommended monitoring for patients taking lithium

Baseline

5–7 days after 
dose initiation 
or dosage 
change

Every 
3–6 months

Every 
office 
visit

Vital signs ✓ ✓ ✓
Health history ✓ ✓
Current medications ✓ ✓
Lithium level ✓ ✓
BMP ✓ ✓
CBC ✓ ✓
TSH ✓ ✓
Urinalysis ✓
Pregnancy test ✓
ECG if cardiac history or age > 40 ✓ ✓
Review: Risk of lithium toxicity, thyroid 
dysfunction, blood dyscrasia, cardiac 
abnormalities, teratogenicity, drug 
interactions, contraception use if female 
of reproductive age

✓ ✓
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6.3.1  Acute Lithium Toxicity

Lithium has a narrow therapeutic range, with a desirable range in serum lithium con-
centration of 0.5–1.2 mmol/L at steady-state levels. Since the half-life of lithium is 
about 24 h, steady-state levels should be obtained after 5 days of initiation of lithium 
or a change in dose. Any steady-state level above 1.2 mmol/L is defined as lithium 
toxicity, which manifests with a range of symptoms, the severity of which depends on 
the degree of lithium toxicity [3]. Often, even when toxic serum concentrations are 
reached, there is a latent effect with a delay of 1 or 2 days before symptoms of toxicity 
appear. Severe acute lithium toxicity is characterized by delirium, confusion, tremor, 
ataxia, dysarthria, renal insufficiency, and seizures. Table 6.2 summarizes the signs 
and symptoms of acute lithium toxicity as compared to chronic effects of lithium.

Clinical Pearl
 – Symptoms of moderate to severe lithium toxicity often manifest 1–2 days 

after toxic serum concentrations are reached.

Table 6.2 Symptoms of lithium toxicity

Symptoms Acute Chronic
Gastrointestinal Nausea, vomiting, diarrhea
Neurological Mild: postural fine tremor, dysphoria, 

memory problems, slow reaction time, 
irritability

Gradual development of 
sluggishness, ataxia, 
confusion, agitation

Moderate: ataxia, dizziness, slurred 
speech, lethargy, increased deep tendon 
reflexes, peripheral neuropathy, dysarthria
Severe: convulsions/seizures, delirium, 
stupor, coma, SILENT (syndrome of 
irreversible lithium-effected 
neurotoxicity)

Musculoskeletal Mild: coarse tremor, muscle twitching Fine tremor, muscle twitching
Moderate: Severe: muscle weakness, 
ataxia

Renal Acute renal failure Nephrogenic diabetes 
insipidus, chronic renal 
failure, polyuria/polydipsia

Endocrine Transient hyperglycemia, hypercalcemia Hypothyroidism, 
hyperparathyroidism/
hypercalcemia

Cardiovascular Moderate: T wave inversion, SA/AV node 
dysfunction, bradycardia, sinoatrial block, 
peripheral edema, hypotension, acute 
heart failure

T wave flattening

Hematological Leukocytosis (elevated neutrophil and 
eosinophil counts)

Leukocytosis (elevated 
neutrophil and eosinophil 
counts)

Dermatological Acute dermatitis Psoriasis, dermatitis, edema
Ophthalmological Nystagmus, blurred vision Nystagmus, burning, tearing, 

exophthalmos, papilledema
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Acute lithium toxicity can occur due to accidental or intentional intake of exces-
sive amounts of lithium, drug-drug interactions that increase serum lithium concen-
tration, or secondary to acute renal failure (e.g., with dehydration from decreased 
oral intake or from infections such as gastroenteritis with diarrhea and vomiting). 
Lithium in the form of a salt (commonly, lithium carbonate and lithium citrate [liq-
uid]) is rapidly and completely absorbed after oral administration, is not metabo-
lized, and is excreted unchanged by the kidneys [3]. As a result, any changes in renal 
function or lithium intake can result in lithium toxicity. Accidental increases in 
lithium concentration is often a result of drug-drug interactions with drugs that 
reduce lithium renal clearance, such as thiazides and ACE inhibitors, nonsteroidal 
anti-inflammatory drugs (NSAIDs) such as ibuprofen and naproxen, and other 
drugs that alter sodium balance (more discussion under nephrogenic diabetes insipi-
dus and SIADH) (see Table 6.3).

Treatment of acute lithium toxicity should always begin with the basics of assess-
ing and maintaining airway, breathing, and circulation (ABCs). With intentional or 
unintentional excessive intake of lithium, gastric decontamination is recommended 
with gastric lavage or whole bowel irrigation with a balanced electrolyte fluid such 
as polyethylene glycol, especially in the case of overdose of sustained-release for-
mulation of lithium. Activated charcoal does not absorb lithium but may help by 
removing other possible substances that were ingested in overdose.

The goals of treatment of lithium toxicity is, firstly, to decrease serum lithium 
concentration to <1.0 mmol/L and, secondly, to correct fluid and electrolyte imbal-
ance to prevent the potential neurologic sequelae of lithium toxicity [3]. In mild cases 
of lithium toxicity, discontinuation of lithium and rehydration with normal saline is 
usually sufficient to reverse the toxicity. More aggressive hydration may be needed 
in cases of moderate lithium toxicity to facilitate renal clearance of lithium, and 
finally, hemodialysis should be considered in severe lithium toxicity. Hemodialysis 
is recommended for toxic lithium levels of 4.0  mmol/L and above to facilitate 
removal of lithium from circulation but should also be considered at lower toxic 

Recommendation
 – Monitor closely for symptoms of mild lithium toxicity upon lithium initia-

tion and dose increase.

Table 6.3 Lithium drug-drug interactions

Drugs that increase lithium toxicity even at 
therapeutic doses

Amitriptyline
Pancuronium
Antipsychotics
Succinylcholine

Drugs that reduce lithium renal clearance Diuretics: thiazide diuretics
K+ sparing diuretics (e.g., spironolactone)
ACE inhibitors
NSAIDs: ibuprofen, ketoprofen, naproxen
Others: tetracycline, methyldopa, 
phenytoin, steroids
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lithium levels in patients not responding to aggressive fluid hydration. A BUN/creati-
nine ratio of 20:1 indicates uremia (azotemia), and the patient is likely to respond to 
extensive fluid hydration. Patients exhibiting BUN/creatinine ratios of 10:1 are less 
likely to improve with intravascular hydration and will likely require hemodialysis. 
In addition to monitoring and correcting electrolyte levels and renal function, close 
monitoring of cardiac function with electrocardiograms or telemetry is necessary [4]. 
See Table 6.4 for a summary of recommended management of lithium toxicity.

6.3.2  Diabetes Insipidus

Nephrogenic diabetes insipidus (NDI) is a common side effect of lithium use, 
occurring in about 20% of adults aged 18–64 and 30% percent of adults aged 65 and 
above who have been treated with lithium for 5 or more years [5, 6]. NDI is defined 
as either having a urine volume of more than 3 L/24 h or decreased urine osmolality 
of less than 300 mOsm/kg. The symptoms of NDI include polydipsia, polyuria, and 
also nocturia, which then lead to secondary symptoms such as orthostatic hypoten-
sion/syncope, hypernatremia, lethargy, and irritability. Serum sodium in patients 
with normal thirst mechanisms is often in the high normal range, while hypernatre-
mia can develop in those whose thirst is impaired or cannot be expressed (e.g., 
neurologically impaired adults who cannot independently access free water). NDI is 
characterized by the inability of renal cells to sense and respond to the stimulus of 
vasopressin, also known as antidiuretic hormone, whose function is to facilitate the 
reabsorption of excess water filtered in the urine.

Table 6.4 Recommended management of lithium toxicity

Serum concentration 
(mmol/L) Recommended managementa

Mild 1.2–1.5 Discontinue lithium, ABCs, rehydration with normal 
saline

Moderate 1.5–2.5 Discontinue lithium, ABCs, aggressive fluid 
resuscitation with normal saline
Monitor lithium levels, electrolyte levels, renal 
function
Correct electrolyte abnormalities
Monitor cardiac function

Severe > 2.5 Discontinue lithium, ABCs, aggressive fluid 
resuscitation with normal saline
Monitor lithium levels, electrolyte levels, renal 
function
Correct electrolyte abnormalities
Monitor cardiac function
Strongly consider hemodialysis

aGastrointestinal decontamination should also be performed in the case of ingestion of excessive 
amounts of lithium. ABC airway, breathing, circulation
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The etiology of lithium-induced diabetes insipidus is multifactorial. (1) Lithium 
(even normal, non-toxic levels of lithium) competes with sodium for reuptake at the 
cortical collecting tubules, leading to natriuresis. With decreased sodium reabsorp-
tion, water reuptake from filtered urine is also compromised, leading to increased 
urination. (2) Lithium also more directly reduces the expression of sodium reuptake 
channels in the kidney by decreasing the activity and levels of the second messen-
ger, cyclic AMP. (3) Lithium decreases the responsiveness of renal tubular cells to 
aldosterone, a hormone that is upregulated in response to low sodium levels and is 
responsible for upregulating the expression of renal epithelial sodium channels. (4) 
Lithium decreases the expression of Aquaporin 2, an epithelial water channel that 
functions to reabsorb excess water filtered in the urine in response to ADH signal-
ing. Overall, these result in an inability of the kidney to concentrate urine, hence 
leading to increased urine volume (polyuria) and increased thirst and drinking to 
replace free water loss (polydipsia).

Older adult patients are more vulnerable to developing NDI in response to lith-
ium therapy due to age-associated renal impairment and longer duration of treat-
ment. They also report less urinary and thirst symptoms [6]. Nocturia is often the 
first reported symptom related to NDI as urine is normally most concentrated in the 
morning due to lack of fluid ingestion overnight and increased fluid intake through-
out the day. Clinicians should increase their vigilance for decreased urine osmolal-
ity in older adults and in those with longer duration and higher doses of lithium 
therapy to decrease the risk of lithium intoxication, falls, and sequelae of 
hypernatremia.

Lithium-induced NDI can be treated using diuretics, with the caveat that lithium 
dosing may need to be adjusted (reduced) to take into the account the resulting 
plasma volume contraction occurring as a result of increased diuresis. A combina-
tion of hydrochlorothiazide and the potassium-sparing diuretic amiloride or mono-
therapy with acetazolamide have been shown to be effective in treating NDI. Close 
monitoring of lithium levels and slow titration is recommended in this case due to 
the increased risk of lithium toxicity with the use of diuretics. Although NSAIDs 
can also increase recovery of free water in renal tubules by inhibiting the action of 
prostaglandins that antagonize the action of ADH, long-term use of NSAIDs for this 
purpose is not recommended.

Clinical Pearl
 – Older adult patients with nephrogenic diabetes insipidus (NDI) report less 

urinary and thirst symptoms compared to younger patients. Nocturia may 
be the first symptom of NDI reported by patients.

Recommendation
 – Review urinary symptoms and fluid intake with patients on lithium therapy.
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6.3.3  Syndrome of Irreversible Lithium-Effectuated 
Neurotoxicity (SILENT)

As previously discussed, lithium toxicity is associated with a variety of neurologic 
sequelae. While most of the effects of lithium toxicity are reversible with resolution 
of lithium toxicity to normal therapeutic levels, or cessation of lithium therapy alto-
gether, long-term sequelae of lithium treatment and toxicity are being increasingly 
recognized. In 1987, the descriptive term of syndrome of irreversible lithium- 
effectuated neurotoxicity (SILENT) was proposed to describe long-term sequelae 
of lithium use/toxicity long after cessation of therapy [7]. Analyses of peer-reviewed 
publications revealed 90 cases of descriptive of SILENT in literature discussing the 
effects of lithium toxicity. SILENT was more prevalent in women (n = 49) com-
pared to men (n = 35) and adults ranging from 21 to 77 years old with a mean age 
of 46 years. The average dose of lithium in SILENT cases was 1400 mg/day with 
average lithium level of 2.28 mmol/L.

Typical presentation of SILENT includes cerebellar dysfunction, extrapyramidal 
symptoms (EPS), brainstem dysfunction, and major neurocognitive disorder/demen-
tia occurring persistently 2 months beyond cessation of lithium therapy. Atypical 
symptoms included but were not limited to blindness (from retrobulbar optic neuritis 
and central pontine myelinolysis), persistent motor and sensory peripheral neuropa-
thy, myopathy, and choreoathetoid movements. SILENT occurred as a result of both 
lithium monotherapy and in combined therapy with antipsychotics (e.g., haloperidol, 
chlorpromazine), valproic acid, tricyclic antidepressants (e.g., amitriptyline), diuret-
ics, aspirin, and beta-blockers. The longest case at the time demonstrated a persis-
tence of neurologic sequelae up to 5  years after lithium discontinuation. With a 
variety of unpredictable and irreversible neurological symptoms and syndromes 
occurring, the authors proposed lithium-induced demyelination across multiple sites 
in the central nervous system, including the cerebellum and brainstem, was a putative 
cause of SILENT [7]. Another case report using MRI studies suggested that loss of 
gray matter in the cerebellum was also a feature of SILENT [8]. Given the irrevers-
ibility of the neurologic sequelae, patients should be managed based on their symp-
toms, e.g., physical therapy for ataxia, speech training for dysarthria, and cognitive 
training for symptoms of major neurocognitive disorder/dementia. Preventive mea-
sures such as lower lithium dosages and lithium level, as well as aggressive treatment 
of lithium toxicity, while avoiding rapid correction of lithium levels and abrupt lith-
ium discontinuation, may decrease the risk of the development of SILENT.

Clinical Pearl
 – Patients on lithium therapy are at risk for long-term neurological sequelae, 

even at usual doses of lithium and non-toxic lithium levels.

Recommendation
 – Use the lowest effective dose for lithium therapy; avoid abrupt lithium 

discontinuation.
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6.4  Antidepressants

Antidepressant use is considered generally safe with respect to renal function, 
although dosing adjustments have been recommended in the setting of chronic renal 
impairment (see Chap. 5). Acute kidney injury can occur with overdose of antide-
pressants. Although no direct renotoxic effect is known, antidepressant use is asso-
ciated with the development of chronic kidney disease in older adults. Older adults 
treated with selective serotonin reuptake inhibitors (SSRIs) and serotonin- 
norepinephrine reuptake inhibitors (SNRIs) have a relative risk of about 2.5 for 
developing chronic kidney disease compared to those not taking antidepressants [9]. 
A greater effect is seen with hyponatremia where older adults taking antidepressants 
have a relative risk of 4–5 times of being hospitalized with hyponatremia compared 
to non-users of antidepressants. The incidence of hyponatremia ranges widely from 
1% to 40% of SSRI users and up to 70% for venlafaxine users [9]. Hyponatremia 
(defined as sodium concentration of <135 mmol/L) normally occurs within 30 days 
of antidepressant initiation and is usually corrected within days to weeks after ces-
sation of the drug. Risk factors for developing hyponatremia include older age, 
female sex, low body weight (< 60 kg), previous history of hyponatremia, and con-
comitant use of other medications known to induce hyponatremia [9].

6.4.1  Syndrome of Inappropriate Antidiuretic Hormone 
Secretion (SIADH)

The hyponatremia seen with SSRI use is associated with SIADH, as serotonin is 
implicated in the regulation of ADH release. SSRIs and other psychiatric medica-
tions (see Table 6.5) appear to enhance ADH secretion or impair the suppression of 
ADH release, leading to impaired water excretion. SIADH is associated with 
euvolemic hyponatremia, decreased serum osmolality (< 275 mOsm/kg), increased 
urine osmolality (> 100  mOsm/kg), and urinary sodium (> 40  mEq/L), normal 
potassium concentration, without acid-base disturbance. With drug-induced 
SIADH, patients are euvolemic and have otherwise normal renal, adrenal, and thy-
roid functions. The clinical presentation of SIADH ranges from asymptomatic to 
mild with nonspecific symptoms such as fatigue, to acute and severe symptoms such 
as delirium and seizures if there is an acute change in sodium level and plasma 
osmolality. SIADH can occur with even low doses of antidepressants, occurring 
early after initiation of therapy. Monitoring for changes in sodium concentration 

Table 6.5 Psychiatric medications that can induce SIADH

Antidepressants SSRIs (e.g., fluoxetine, paroxetine, sertraline, 
citalopram, escitalopram)
SNRIs (e.g., venlafaxine)
TCAs (e.g., amitriptyline)

Antipsychotics Haloperidol
Mood stabilizers Carbamazepine

Oxcarbazepine
Valproic acid
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with a basic metabolic panel is suggested at baseline, 2 and 4 weeks after initiation 
and then every 3 months to help detect SIADH especially in groups at higher risk to 
develop hyponatremia [9]. Drug-drug pharmacodynamic interactions can increase 
the risk or exacerbate SIADH, e.g., with co-administration with NSAIDs (second-
ary to inhibition of prostaglandins and potentiation of ADH effect on the tubules), 
proton pump inhibitors, ACE inhibitors, some antipsychotics and mood stabilizers 
(see Table 6.5), and morphine. Given the reversibility of drug-induced SIADH with 
discontinuation of the precipitating drug, alternative medications should be consid-
ered in those who develop a SIADH as a result of antidepressant treatment. A small 
study in older adults suggested that older patients treated with lithium and an anti-
depressant were less likely to develop hypernatremia associated with NDI (OR 
0.14) possibly attributable to the SIADH effects of antidepressants [10].

6.5  Antipsychotics

In a recent Danish population-based case-control study, the use of second- generation 
antipsychotics was associated with a small increased risk of developing CKD in both 
current and past users (OR 1.25) [11]. All antipsychotics with both low and high risk 
of inducing metabolic syndrome (except aripiprazole, which was not evaluated) were 
implicated in the increased risk for CKD. Among second-generation antipsychotics, 
clozapine had the highest risk for inducing CKD with an OR of 1.8. The etiology of 
antipsychotic induced CKD is wide ranging, including interstitial nephritis (from 
clozapine, olanzapine, quetiapine), but is less well characterized for other antipsy-
chotics. Use of second-generation antipsychotics in adults aged 65 years or younger 
is also associated with hospitalization for acute kidney injury (RR 1.7) possibly due 
to hypotension and decreased renal perfusion and/or post- renal syndrome due to uri-
nary retention from anticholinergic effects of the medications. Antipsychotics can 
also indirectly cause acute kidney injury as an indirect effect of neuroleptic malig-
nant syndrome due to the overwhelming of glomeruli with creatinine kinase released 

Clinical Pearl
 – Drug-induced SIADH usually occurs within 30 days of drug initiation, and 

older adults, women, and lower weight individuals are at higher risk 
for SIADH.

Recommendation
 – Monitor for changes in sodium levels with a basic metabolic panel at base-

line, 2 and 4 weeks after initiation of therapy and every 3 months for those 
at higher risk of developing SIADH.

 – Screen for drug-drug interactions with other medications that can cause 
SIADH at follow-up visits.

 – Consider alternative antidepressant therapy if the patient develops SIADH.
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from muscle cells and CKD through the development of diabetic nephropathy as a 
result of metabolic syndrome and diabetes mellitus. Some antipsychotics can also 
cause SIADH (Table 6.5) and NDI (olanzapine).

6.6  Other Psychotropic Drugs

Although rare, case reports of acute kidney injury with other psychotropic drugs 
have been reported. Lamotrigine is associated with acute interstitial nephritis [12]. 
Haloperidol, valproic acid, carbamazepine, and oxcarbazepine are associated with 
SIADH, and olanzapine is associated with NDI [13, 14]. Valproic acid and carbam-
azepine can also cause subclinical renal glomerular and tubular dysfunctions [15]. 
Topiramate is associated with renal stones. To date there is no known association 
between benzodiazepines, non-benzodiazepines, and cognitive enhancers with 
acute kidney injury and chronic kidney disease.

6.7  Case Vignette Analysis

The patient described previously in the case scenario presented with classic signs 
and symptoms of lithium toxicity. Due to upper respiratory infection which is asso-
ciated with fever-related fluid loss, reduced oral fluid intake, and administration of 
NSAIDS, all of which lead to reduced GFR and therefore lithium toxicity. This 
patient’s lithium should have been reduced or held as she developed tremor, dysmet-
ria, ataxia, and confusion. This patient presented with moderate to severe lithium 
toxicity. In the case, treatment should be initiated with aggressive volume resuscita-
tion with intravenous fluids. If symptoms do not improve and lithium level does not 
lower in the next 24 h, hemodialysis may be indicated.

6.8  Key Takeaways

• Lithium use is associated with a decline in GFR and development of chronic 
kidney disease.

• Lithium dose and higher than median lithium levels, rather than length of time on 
lithium therapy, increases the risk of lithium-induced renal impairment.

Clinical Pearl
 – Antipsychotics are associated with the development of AKI and CKD.

Recommendation
 – Monitor renal function in patients treated with antipsychotics and adjust 

dosages according to guidelines.
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• Lithium therapy requires regular monitoring of lithium level, renal and thyroid 
function, and cardiac function for patients above the age of 40.

• Symptoms of lithium toxicity often manifest 1–2 days after toxic serum concen-
trations are reached.

• Avoid other nephrotoxic drugs in patients treated with lithium (e.g., NSAIDs, 
ACE inhibitors).

• Lithium therapy can lead to nephrogenic diabetes insipidus (NDI). Older patients 
are more vulnerable to developing NDI. The most common and earliest symptom 
reported is nocturia.

• Lithium toxicity can lead to syndrome of irreversible lithium-effectuated neuro-
toxicity (SILENT), and retrial of lithium should be avoided in these patients.

• SSRI and SNRI use is associated with syndrome of inappropriate antidiuretic 
hormone secretion (SIADH). Monitor sodium levels at baseline, upon starting 
therapy, and periodically in patients taking antidepressants.

• Use of antipsychotics is associated with the development of CKD. Clozapine 
carries the highest risk of causing CKD.
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7Overview of Psychotherapy Principles 
for Patients with Kidney Disease

Tyler G. Tulloch, Jelena P. King, Joseph R. Pellizzari, 
and Heather E. McNeely

7.1  Introduction

This chapter will provide a general overview of issues to consider when providing 
psychotherapy to patients with chronic kidney disease (CKD) and is not intended as 
an instruction manual for learning how to provide psychotherapy more generally. It 
will be most helpful for mental health professionals of various disciplines already 
versed in psychotherapy who may be less familiar with treating kidney disease 
patients, or for anyone looking to learn how general principles of psychotherapy can 
be applied to this specific population. This chapter will briefly review psychological 
disorders commonly experienced by kidney disease patients, which are discussed in 
more detail in Chap. 2. It will describe the biopsychosocial model, a helpful frame-
work for conceptualizing problems experienced by kidney disease patients. The 
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cognitive behavioral model will be introduced and evidence for cognitive behav-
ioral psychotherapy reviewed. Finally, issues specific to patients with CKD will be 
described, along with potential barriers in providing psychotherapy and some sug-
gestions on how to overcome them.

7.1.1  What Is Psychotherapy?

Psychotherapy, in its most broad definition, refers to the treatment of a psychiatric 
disorder or condition through psychological rather than somatic means. In more 
recent years, efforts have been made to regulate the term and practice of psycho-
therapy, resulting in more precise definitions of the term, which may vary by juris-
diction. Within the Canadian province of Ontario, where the authors of this chapter 
practice, the controlled act of psychotherapy has been legally defined as treating “by 
means of psychotherapy technique, delivered through a therapeutic relationship, an 
individual’s serious disorder of thought, cognition, mood, emotional regulation, 
perception or memory that may seriously impair the individual’s judgment, insight, 
behavior, communication or social functioning” [1]. Depending on the jurisdiction, 
laws may regulate who is authorized to provide psychotherapy and/or identify 
themselves as psychotherapists, which may include psychologists, psychiatrists or 
other physicians, physician assistants, nurses, social workers, occupational thera-
pists, or registered psychotherapists not belonging to any of these disciplines. In this 
chapter, the term psychotherapist will be used to refer generically to the mental 
health clinician providing psychotherapy.

7.2  Relevance of Psychotherapy for Renal Patients

CKD is both chronic and progressive, and patients often face an uncertain future, 
not knowing when the disease will progress to the next stage or what symptoms they 
will experience along the way. Nephrologists and other multidisciplinary care team 
members provide recommendations for slowing the progression of kidney disease, 
summarized in Table 7.1 [2], but it is up to patients to follow these recommenda-
tions. Adhering to all of these recommendations may be challenging, and poor 
adherence may result in more rapid progression of CKD.

Even with excellent adherence to all recommendations, unforeseen circumstances 
or illness (including comorbid illness) may precipitate more rapid progression of 
CKD. Patients must cope not only with the uncertain future that awaits them but also 
with the stress and responsibility of managing their health day-to-day. Furthermore, 
patients must cope with new and worsening symptoms of uremia and comorbid health 
conditions that arise as CKD progresses toward end-stage kidney disease (ESKD). 
They must make life-changing health-related decisions about what they will do once 
their kidneys fail, with each option requiring varying degrees of advance planning and 
accompanied by phase-specific challenges. These are summarized in Table 7.2.
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Table 7.1 Strategies for slowing the progression of CKD [2]

Type of intervention Treatment targets
Medical management Control blood pressure

Reduce albuminuria
Control blood glucose

Nutritional interventions Limit sodium intake
Limit phosphorous and potassium as clinically 
indicated
Adequate, but not excessive, protein intake
Adequate caloric intake

Lifestyle interventions Smoking cessation
Physical activity:
   20–30 min daily
   Aerobic and strength training

Table 7.2 End-stage kidney disease and treatment options

Goal
Treatment options/
settings Patient challenges

Renal 
replacement 
therapy

Hemodialysis Fistula surgery
   In facility Body image concerns (fistula)
   At home Cannulation

Fluid/dietary restrictions
3–6 months’ advance notice for fistula creation

Peritoneal dialysis (PD) PD catheter insertion
   Continuous ambulatory 

(CAPD)
Body image concerns (PD catheter)

   Automated (APD) No swimming/bathing (PD catheter immersion)
Fluid/dietary restrictions
Upper BMI limit
Risk of peritonitis

Kidney 
transplant

Living donor transplant Lifetime immunosuppressant medication:
Deceased donor 
transplant

   Strict adherence
   Side effects
Finding eligible donor (living donor)
Waitlist wait time (deceased donor)

Conservative 
management

Hospice End of life preparation:
Home    Psychological
Hospital    Spiritual

   Social (loved ones)
   Medical (palliative care)
   Financial
Choosing where to spend final days

7 Overview of Psychotherapy Principles for Patients with Kidney Disease
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The life of a CKD patient is fraught with uncertainty and any number of physi-
cal, emotional, and social challenges as symptoms worsen and new treatments are 
started [3]. This presents an opportunity for growth, and while some patients are 
able to cope with these challenges, others are overwhelmed and struggle to continue 
living life the way they would like. Patients may be reluctant to pursue pharmaco-
logical treatment for psychological distress due to an already high pill burden for 
managing CKD or concerns of drug-drug interactions with psychotropic medica-
tion. Many kidney patients may never have considered seeking treatment for comor-
bid psychiatric symptoms or conditions and may be unaware of the benefits of 
psychotherapy, especially in the absence of a diagnosed psychiatric disorder. Kidney 
disease treatment programs that can provide access to mental health services should 
consider normalizing this process early on in the CKD journey by incorporating 
discussions about mental health and provide consultation with mental health spe-
cialists into routine multidisciplinary care. As discussed in Chap. 2, it is recom-
mended to routinely screen for mental health problems such as depressive disorder 
that may significantly interfere with treatment adherence and progression of 
CKD. Patients who score above established cutoffs on standardized and validated 
psychiatric symptom measures may benefit from further assessment and clinical 
interventions, including psychotherapy to learn effective coping strategies and 
reduce symptoms/distress.

7.2.1  Common Presenting Concerns

As mentioned above, CKD is a process, rather than a single discrete event, and 
patients may have very different needs at different points along the way. For exam-
ple, stage 3–4 CKD patients may struggle to adhere to treatment recommendations 
to slow disease progression; have difficulty adjusting to the idea of a future living 
with progressive, chronic illness; and/or find health-related decision-making chal-
lenging. Stage 5 CKD patients may experience further decline in quality of life and/
or impairment in activities of daily living as uremic symptoms become more bur-
densome. Patients on dialysis may not be able to sufficiently adhere to dietary or 
fluid restrictions, experience changes in important relationships, and/or find treat-
ments difficult to tolerate. Furthermore, patients at any stage of this journey may 
experience clinically significant distress or impairment with symptoms that meet 
diagnostic criteria for a comorbid psychiatric disorder.

Literature on the prevalence and impact of psychiatric disorders in renal patients 
is reviewed elsewhere in this book. To summarize briefly, the prevalence of depres-
sive disorders is estimated at 22.8% in dialysis patients when measured via clinician- 
administered interview and 39.3% when assessed via questionnaire [4]. The 
presence of depressive disorders in renal patients is particularly concerning, given 
that it is associated with more frequent hospital admissions, longer hospital stays, 
greater likelihood of withdrawing from dialysis, and greater risk of morbidity and 
mortality [5]. There is evidence that patients are at significantly increased risk of 
suicide during their first 3  months after initiating dialysis [6]; therefore, careful 
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monitoring of patients during this critical period is wise. Dialysis patients should be 
made aware of mental health supports available to them, whether within the dialysis 
service or elsewhere in the institution or community.

Anxiety is also highly prevalent in kidney disease, with 43% of patients experi-
encing elevated anxiety and 19% diagnosed with at least one anxiety disorder. It is 
associated with poorer quality of life, adherence to treatment recommendations, and 
risk of mortality and progression to ESKD [7]. Furthermore, specific anxiety disor-
ders such as blood-injection-injury (specific) phobia or agoraphobia may cause sig-
nificant distress and care interference in patients who require hemodialysis and/or 
dialyze in center with other patients. Sleep disorders, including obstructive sleep 
apnea and insomnia, are also highly prevalent in kidney disease patients, with esti-
mates ranging from 70% to 80% for sleep apnea and 50% to 75% for insomnia. 
Screening tips for the above disorders are reviewed in Chap. 2.

Kidney disease patients may well benefit from psychotherapy for any number of 
concerns, across many different time points on the CKD journey. They need not 
meet diagnostic criteria for a comorbid psychiatric disorder to benefit substantially 
from psychotherapy. Rather, one should consider the impact of unhelpful thoughts, 
emotions, or behaviors on a patient’s psychological and physical well-being, includ-
ing their ability to successfully manage the progression of their illness and make 
treatment-related decisions.

7.2.2  Case Vignette: “One Thing After Another”

Mr. Hastings was a 63-year-old male with multiple health problems, including 
chronic kidney disease, type 2 diabetes mellitus, hypertension, and obesity. He and 
his wife had two adult sons and several grandchildren who live a 6-h drive away. He 
and his wife had had plans to move closer to one of their sons in a few years once 
he retired to spend more time with their grandchildren. A few years previously he 
had received education from a nurse educator on renal replacement therapy options 
and decided to try for a preemptive living donor kidney transplant so that he could 
avoid having to start dialysis. His two sons completed the pretransplant screening 
and work-up at their local hospitals, and to everyone’s delight, one of them was 
found to be an ideal donor match. Later however, Mr. Hastings’ own transplant 
nephrologist had expressed concern over his high body mass index (BMI) as well as 
his very poor adherence to monitoring blood sugars and following a renal diet. As a 
result, he was told that for the transplant to proceed, he would still need to lose 
around 20 kg (44 lbs) and improve his diabetic management.

Since then, he had had increasing difficulty managing his blood glucose and has 
made several trips to the local emergency department due to dangerously high blood 
glucose levels. Despite ongoing follow-up with his multidisciplinary team consist-
ing of his nephrologist, diabetes nurse educator, dietitian, and others, he had been 
unable to follow all of their recommendations, which consisted of checking his 
blood glucose several times daily, managing his insulin doses, following a renal diet 
and diabetic diet, and taking several blood pressure medications. His estimated 
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glomerular filtration rate (eGFR) dropped from 28 to 15 mL/min/1.73 m2 over the 
previous year, and he started to experience some uremic symptoms such as lower 
limb edema, shortness of breath, and confusion. He had also noticed worsening 
peripheral neuropathy in his feet, which made it harder for him to get around.

One month previously, at his follow-up in the multidisciplinary kidney care 
clinic, he met with his team of care providers, who “dropped a bombshell,” as he 
would later put it, that, due to several risk factors that have not been adequately 
managed (e.g., BMI, poor adherence to blood sugar management), he had run out of 
time for a preemptive transplant and would need to decide what type of dialysis to 
start on, likely within the next year. Since then, he had become increasingly discour-
aged with his numerous failed attempts to manage his health. He wondered if he 
will ever get to the point where he is eligible for transplant and if there is any point 
in starting dialysis at all if he is going to spend his future “tied to a machine.”

7.3  Biopsychosocial Model

The biopsychosocial model of health sets the stage for the role of psychotherapy in 
renal patients with its proposed dynamic interplay among biological, psychological, 
and interpersonal factors [8]. Further elaborations of these relationships can also be 
found in cognitive behavioral formulations with inter-related domains of cognition, 
emotion, behavior, and physical sensations. Psychotherapy is fundamentally inter-
personal, regardless of the modality. It offers a rich opportunity for learning coping 
strategies and enhancements to adjustment to many difficult aspects of the renal 
disease course. It also offers a professional mechanism for social support (“some-
one to talk to”) and self-disclosure around one’s medical narrative. Emotional 
expression and the provision of validation and empathy in an interpersonal context 
is a potent combination for one struggling with renal disease. All kidney disease 
patients who present with distress across the continuum from mild to moderate lev-
els to diagnosable comorbid mental health conditions could potentially benefit.

7.3.1  Multidisciplinary Care

The multidisciplinary care model that includes nephrologists, other physicians, 
nurse specialists, dietitians, social workers, and pharmacists is common in CKD 
care and is associated with lower risk of all-cause mortality, slower decline in eGFR, 
lower hospitalization rates, and fewer temporary catheterizations for dialysis 
patients [9]. In a meta-analysis of 21 research studies that reported using multidis-
ciplinary care teams including at the very least nephrologists and nurses, 67% of 
teams included a dietitian, 52% included a social worker, and 33% included a phar-
macist [9]. A study in the United Kingdom, where mental health services are pro-
vided free of charge as part of the National Health Service, psychosocial services in 
nephrology settings are provided by social workers (36%), psychologists (34%), 
counselors/psychotherapists (16%), and youth workers (5%) [10]. Given the recip-
rocal relationship between physical and mental health, psychotherapists working 
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with CKD patients are advised to integrate with the patient’s multidisciplinary team 
rather than work separately in a “silo.” In this way, the patient’s care team can func-
tion efficiently to more quickly identify issues that may impact disease progression 
and management.

7.3.2  Patient Confidentiality in Multidisciplinary Care

One important issue to consider in working within a multidisciplinary care team is 
that of confidentiality and informed consent. While regulations may vary by jurisdic-
tion, psychotherapists should typically discuss issues of confidentiality as early as 
possible in the therapeutic relationship and to obtain informed consent prior to com-
mencing treatment. This involves, among other things, informing patients who will 
have access to information that they disclose to the psychotherapist, how that infor-
mation could be used, and when confidentiality must be broken in accordance with 
the law to ensure safety of the patient and others. The psychotherapist working on a 
multidisciplinary team must ensure that patients are aware that other team members 
will have access to information discussed in psychotherapy, given their role in the 
patient’s circle of care. Patients may be less willing to divulge information to a psy-
chotherapist knowing that a full team of care providers may be privy to that informa-
tion. A psychotherapist working in this setting, therefore, should be prepared to 
discuss the advantages and disadvantages of participating in psychotherapy with a 
member of the multidisciplinary team versus referring out to someone in private 
practice, where confidentiality regulations and practices may be different.

As part of the informed consent process, psychotherapists should also set patient 
expectations regarding length and frequency of therapy sessions, duration of ther-
apy, and psychotherapeutic techniques likely to be used. While psychotherapists 
may be trained in any number of theoretical orientations, they should strive to 
implement evidence-based treatment with empirical support for CKD patients when 
working with this population. Cognitive behavioral therapy (CBT), an evidence- 
based treatment for several psychological disorders will be described next, along 
with preliminary data on its efficacy with CKD patients.

Clinical Pearl
 – Some patients will be relieved that their psychotherapist is in regular com-

munication with their other care providers, while others may be uncom-
fortable with this idea. Discussing this at treatment outset will help to 
foster a trusting relationship and build therapeutic rapport.

Recommendation
 – Ensure that patients understand who else on their multidisciplinary care 

team will have access to information discussed in psychotherapy and docu-
mented in the medical record.
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7.3.3  Case Vignette: “One Thing After Another” (Continued)

Mr. Hastings was referred to the nurse educator to review his dialysis options, and 
after the visit, he was referred to meet with a health psychologist, a recommendation 
which he found odd. After hearing more about the health psychologist’s role on the 
team, he decided he would like to set up a meeting to see if she could help with some 
of his challenges managing his health. He was not sure if he wanted his nephrologist 
and everyone else to know he would be seeing a psychologist, but after discussing 
the pros and cons, he decided it might make a good impression on his other health-
care providers if they saw that he was taking steps to manage things better.

7.4  Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT), developed by Beck [11] and Ellis [12], is 
based on the premise that maladaptive cognitions contribute to the maintenance of 
emotional distress and psychiatric disorders. In CBT, maladaptive cognitions 
include core beliefs or schemas that individuals hold about the world, the self, and 
the future which are often manifested as automatic thoughts in particular situations. 
Within CBT intervention, therapeutic strategies are aimed at changing or balancing 
these maladaptive cognitions to reduce emotional distress, modify self-defeating 
behaviors, and increase overall functioning.

CBT is considered to be the gold standard for psychotherapeutic treatment in 
most clinical contexts [13]. CBT has been the most researched form of psycho-
therapy and is systematically superior to other models of psychotherapy treatment, 
and in those cases where systematic differences among psychotherapy models have 
been identified, they typically favor CBT. Several comprehensive and contemporary 
reviews of meta-analytic studies have revealed that CBT has been implemented 
across a wide range of psychiatric conditions [14, 15]. In general, the greatest effect 
sizes and strongest support for the efficacy of CBT are in anxiety disorders, somatic 
symptom and related disorders (formerly somatoform disorders), bulimia nervosa, 
anger control problems, and managing general stress [14]. While studies examining 
the efficacy of CBT as a sole intervention in depressive disorders have been mixed, 
CBT in combination with psychotropic medication has been shown to be superior 
to either alone and has been shown to reduce relapse/recurrence rates [14, 16].

7.4.1  Efficacy of CBT with Kidney Patients

Several studies have examined the efficacy of CBT in kidney patients, with the 
majority focusing on treatment of depression, anxiety, and insomnia symptoms in 
hemodialysis patients. Othman et  al. summarized these studies in a systematic 
review and found that in all but one study, CBT was more effective than control 
conditions at reducing depression and anxiety symptom severity and improving 
sleep quality and quality of life [17]. The duration of these CBT interventions 
ranged from 5  weeks to 12  weeks, and one intervention was provided chairside 

T. G. Tulloch et al.



113

during hemodialysis [18–20]. One intervention was provided in group rather than 
individual format [20]. Control groups included sleep hygiene education (for 
patients with insomnia), hemodialysis treatment as usual, and non-direct counseling 
[21]. Benefits of CBT were maintained during follow-up periods of up to 9 months. 
A one-arm feasibility study demonstrated that Internet-administered CBT was 
effective at reducing depressive symptoms in hemodialysis patients [22]. A meta- 
analysis by Ng et al. further supported the efficacy of CBT in improving symptoms 
of depression, anxiety, and quality of life in hemodialysis patients [23].

7.4.2  CBT Techniques

CBT refers to a variety of interventions that utilize and combine cognitive, behav-
ioral, and emotion-focused techniques. As emotions are often difficult to change 
directly, CBT targets emotions by helping individuals increase their awareness of 
and work on changing thoughts and behaviors that are contributing to distressing 
emotions such as anxiety, depression, or fear. Figure 7.1 illustrates how the relation-
ship between thoughts, behaviors, emotions, and physical reactions is conceptual-
ized in CBT. Some of the core interventions are briefly reviewed below.

Cognitive Restructuring Sometimes also referred to as cognitive reappraisal, this 
strategy teaches individuals to recognize dysfunctional thought patterns and develop 
more rational, balanced, and grounded ways of understanding challenging situa-
tions. Cognitive restructuring involves additional approaches to increase awareness 
of thoughts and improve thinking, which can include tracking thoughts during dif-
ficult situations, using thought records to challenge and reappraise unhelpful 
 thinking patterns, identifying cognitive distortions, and engaging in behavioral 
experiments to test out the accuracy of thinking or likelihood of feared outcome(s).

Thoughts

BehaviorsEmotions

Physical 
Sensations

Situation

Fig. 7.1 The cognitive behavioral model
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Behavioral Activation Within the CBT model, psychological symptoms such as 
depression and anxiety are often maintained and reinforced through avoidance 
behaviors and withdrawal from adaptive coping activities. Behavioral activation 
includes increasing activity and access to reinforcing, pleasurable activities which 
ultimately improves functioning by decreasing avoidance behavior that was main-
taining symptoms, and improving self-confidence/self-efficacy and contributing to 
a greater sense of purpose.

Exposure According to the cognitive model, fear of objects, activities, or situa-
tions is maintained through avoidance behavior. Exposure intervention involves 
exposing individuals to what is feared, often in a graded manner to break the pattern 
of avoidance and fear. Within a graded exposure approach, individuals are exposed 
to their fears in a hierarchical manner, from least to most feared, which facilitates 
gradual extinction that is less distressing than initial exposure to the most feared 
item in the hierarchy (which is the flooding approach to exposure).

Problem-Solving Collaborative problem-solving is a core component of CBT that 
helps individuals create realistic and achievable adaptive coping strategies for a 
wide range of problems including depression, anxiety, anger, stress management, 
and coping with medical illness. A structured approach to problem-solving is imple-
mented and can comprise analyzing a problem, identifying options for coping, eval-
uating the options, deciding upon a plan, and developing strategies for implementing 
the plan. These problem-solving techniques help individuals learn skills which 
increase their self-efficacy/sense of control and decrease hopelessness and despair 
so that life issues that previously felt overwhelming are now manageable.

Relaxation Relaxation techniques are incorporated in CBT to help individuals man-
age distressing emotions that often arise during active CBT treatment, which in and of 
itself can be conceptualized as a form of exposure where individuals start confronting 
their issues. Relaxation techniques include muscle relaxation, deep breathing, or imag-
ery that can be selected based on presenting difficulties and individual preferences. 
Implementing and teaching relaxation skills can go a long way toward increasing posi-
tive treatment expectations and building therapeutic rapport. Helping individuals learn 
relaxation skills can be conveyed as a method of increasing control that does not neces-
sitate a direct discussion of mental health difficulties, which can be important for those 
individuals who are concerned about mental health stigma. Because relaxation tech-
niques are generally easy to teach and learn, it is advantageous to teach these tech-
niques early in treatment to give patients an easy- to- learn, yet highly effective, skill set.

7.4.3  Considerations in Evaluating CBT Suitability

Predicting who will benefit from CBT is an important consideration with respect to 
optimizing treatment outcome and treatment efficacy. Safran et al. have specified 
ten criteria of suitability that can assist with this determination, published as part of 
their Suitability for Short-Term Cognitive Therapy Rating Scales [24]. This scale is 
published with a manual to guide interviewers in probing for the information 
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required to make these ratings. These are summarized in Table 7.3 with some con-
siderations provided for each criterion to assist clinicians in establishing whether a 
patient might be suitable for CBT.

Recommendation
 – Individuals with substance use disorder comorbidity would likely benefit 

from targeted substance use disorder treatment prior to initiating 
CBT. Individuals with a personality disorder diagnosis are less likely to 
benefit from short-term CBT and might be more suitable for other psycho-
therapy treatments such as dialectical behavior therapy (DBT) or psycho-
dynamic psychotherapy. Individuals with long-standing interpersonal 
issues will often require longer CBT treatment durations.

Table 7.3 Suitability for short-term cognitive therapy rating scales – criteria to determine CBT 
suitability [25]

Criteria Considerations
Accessibility of 
automatic thoughts

The ability to be aware of and identify automatic thoughts in situations 
is necessary for restructuring, challenging, and reappraising unhelpful 
thinking patterns and identifying cognitive distortions

Awareness and 
differentiation of 
emotions

The capacity to identify and label different emotions in the past and 
present is important in CBT despite its cognitive focus. Identifying 
emotional states as it relates to thoughts and behaviors is a core 
component of CBT

Acceptance of 
personal 
responsibility for 
change

The ability of individuals to recognize their role in contributing to their 
personal situations and in their recovery will increase their ability to 
make effective changes in CBT and work toward their goals

Compatibility with 
cognitive rationale

The extent that individuals can understand and appreciate the CBT 
model/therapeutic approach will ultimately impact their facility in 
making links between thoughts, emotions, and behaviors

Alliance potential 
(in-session evidence)

The in-session quality of individuals’ interaction with the therapist can 
provide information regarding their ability to form a therapeutic 
alliance. Stronger therapeutic alliance predicts increased CBT efficacy

Alliance potential 
(out-of-session 
evidence)

The patient’s history of past meaningful relationships, including 
previous psychotherapies, can indicate the potential quality of the 
therapeutic alliance that can be established in CBT

Chronicity of 
presenting issues

The extent and severity of the patient’s presenting issues/symptoms is 
important to establish as those individuals with unfocused, multiple, or 
very chronic problems, including those with severe personality 
disorder, are unlikely to benefit from CBT

Security operations The extent to which individuals block exploration of anxiety-provoking 
content with defenses such as intellectualization or avoidance can limit 
the benefit of CBT

Focality Those individuals who have greater capacity to remain focused and 
persistent working on problems/goals will likely be more successful in 
completing homework and more actively engaged in their CBT treatment

General optimism/
pessimism regarding 
therapy

The extent that individuals feel they will benefit (or not) from CBT 
treatment can affect their motivation and engagement for treatment. 
Those more pessimistic regarding therapy will benefit less from CBT 
and may be more likely drop out of treatment
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7.5  Applying CBT with Renal Patients

This section will provide some tips on applying CBT with kidney patients; however, 
it is not an exhaustive guide. A highly recommended resource for anyone looking to 
increase competency in providing CBT to individuals with chronic illness is CBT 
for Chronic Illness and Palliative Care: A Workbook and Toolkit [25].

7.5.1  Self-Learning

While some CKD patients may seek psychotherapy for long-standing symptoms of 
a psychological disorder such as depression or insomnia, others may seek therapy 
for assistance with more CKD-specific concerns, such as adjusting to changes in 
their health, managing symptoms, or coping with new or existing treatments. For 
this reason, psychotherapists working with CKD patients should seek to educate 
themselves about CKD including causes, symptoms, and treatment options, includ-
ing hemodialysis (at home and in center), peritoneal dialysis (automated and con-
tinuous ambulatory), kidney transplant (living and deceased donor), and conservative 
renal care (palliative care). It is also helpful to have a basic understanding of com-
mon comorbid medical conditions including diabetes mellitus, cardiovascular dis-
ease, and complications of CKD and poorly managed diabetes mellitus, such as 
peripheral neuropathy, retinopathy, and hypo- and hyperglycemia. If you are a non- 
medically trained psychotherapist reading this textbook, you are well on your way 
to accomplishing this important task of learning more about CKD and the patient 
experience. Other sources of education include shadowing multidisciplinary team 
members during outpatient clinics or education/training sessions or accessing reli-
able online resources.

7.5.2  Goal Setting

Fundamental to CBT, or any type of psychotherapy, is a shared understanding of 
what the patient and therapist are working toward or the goal of psychotherapy. This 
should be identified in collaboration with the patient, rather than be imposed on the 
patient by the psychotherapist. That is not to say that the goal cannot change over 
time as priorities or circumstances change, but it is important that the psychothera-
pist and patient have a clear and mutual sense of what they are aiming to accom-
plish. The scope of the goal may be limited by availability of time or resources on 
the part of the psychotherapist or patient. For example, if therapist can only offer 

Clinical Pearl
 – Colleagues are a valuable resource. Establish warm, professional relation-

ships with multidisciplinary colleagues to foster a symbiotic relationship 
that benefits everyone, including shared patients.
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brief psychotherapy to patients (e.g., five sessions) due to program constraints, the 
psychotherapist/patient duo should consider short- or mid-term goals such as learn-
ing a series of coping strategies (e.g., relaxation strategies, assertive communica-
tion, problem-solving) or focusing on a specific symptom or problem that may be 
interfering with dialysis or other treatments (e.g., needle phobia, insomnia, fatigue, 
adherence to fluid restriction or medications).

Patients may have an upcoming procedure or deadline for health-related decision- 
making that requires a brief, focused intervention (e.g., choosing a type of dialysis, 
preparing for an upcoming surgical procedure). Even with no externally imposed 
time restrictions, it is helpful to set expectations at the outset around how many ses-
sions will be provided, rather than leave the process open-ended. This encourages 
the patient and psychotherapist to focus on established goals and continue making 
progress. A lack of collaboratively defined goals or expectations for length of psy-
chotherapy may lead to slow (or no) progress.

7.5.3  Case Conceptualization

Behind the scenes, it is helpful to begin formulating a case conceptualization with 
information gleaned from your patient. This involves considering the biopsychoso-
cial factors that may have contributed to the problem being addressed in psycho-
therapy, as well as the factors maintaining problematic thoughts, emotions, or 
behaviors. This will likely include CKD-specific factors such as physical symp-
toms, illness history, reactions of loved ones to the illness, and illness-related losses 
(e.g., financial, occupational, social, physical). Case conceptualization can be 
shared with the patient, particularly if it helps the patient gain insight into the prob-
lem, and can be further refined as new information is gleaned. Information about the 
patient used in case conceptualization is typically obtained early on during initial 
assessment, which should take place during the first few sessions prior to commenc-
ing formal psychotherapy. Chapter 2 presents tips for psychological assessment in 
CKD, including common screening tools.

7.5.4  Deciding on a Treatment Setting

In traditional psychotherapy, a patient would typically meet the psychotherapist in 
a quiet, private setting, furnished with comfortable armchairs or sofas. While some 
psychotherapists may be fortunate enough to have such an environment in which to 

Recommendation
 – Spend time at psychotherapy outset collaboratively setting treatment goals 

as well as expectations for duration and frequency of psychotherapy. This 
will help both patient and psychotherapist gain and keep momentum in 
psychotherapy.
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meet CKD patients, most will offer services in the same setting patients attend other 
multidisciplinary appointments, such as hospital outpatient clinics, medical offices, 
examination rooms, or even busy dialysis units. Ideally, and at the very least, psy-
chotherapy should take place in a private setting such that patients are free to speak 
openly without risk of being overheard. It is usually possible to arrange for a private 
space such as an examination room or isolation room even in a busy outpatient 
clinic or dialysis unit, but in some cases, patients may prefer to forego privacy over 
the convenience of meeting during a scheduled dialysis treatment. For example, 
hemodialysis patients must typically travel to the dialysis unit three times weekly 
and spend 4–5 hours on site each visit. It may be inconvenient or undesirable for 
patients to travel into the clinic on their “off days,” particularly if there are transpor-
tation or mobility issues that make coming in more challenging. Furthermore, they 
may not wish to arrive early or stay late on dialysis days, given how much of the day 
is already consumed by dialysis. Such patients must choose between spending more 
time at the clinic, coming in on an off day, or multitasking by meeting for psycho-
therapy while on dialysis. Regardless, the psychotherapist should make every effort 
to arrange and offer a private space for therapy.

Telepsychology presents a solution to this dilemma for patients who are tech 
savvy and willing to meet via video or, less ideally, telephone. In some circum-
stances, psychotherapists may be willing to pay home visits to provide therapy in 
the patient’s own home; however, this is uncommon and presents a specific set of 
potential ethical concerns to navigate carefully. This type of service may be better 
suited to psychotherapy with home dialysis patients (hemodialysis or peritoneal 
dialysis) where nurses and dialysis technologists routinely pay home visits. For 
home dialysis patients, providing psychotherapy in the patient’s home may be a 
desirable alternative to having patients travel onsite, as renal services are already 
being provided in that setting. In this case, psychotherapists must carefully consider 
issues such as maintaining patient confidentiality when traveling with patient infor-
mation or providing psychotherapy where other family members may be present, 
maintaining strict professional boundaries, following infection prevention and con-
trol procedures to minimize risk to self and patients, and considering common eti-
quette that is rarely considered in traditional therapy settings (e.g., removing shoes 
versus leaving them on, accepting versus declining refreshments, and even what to 
do if nature calls at an inopportune time).

7.5.5  Structure of CBT

As mentioned previously, it is helpful to discuss at treatment outset what the patient 
can expect in terms of number and frequency of sessions. It may be useful to con-
sider gradually “thinning out” sessions toward the end of a course of psychother-
apy, to give the patient time to practice applying strategies with longer periods in 
between sessions. Given that CKD is a progressive disease, patients who have 
completed a course of psychotherapy may require additional resources or brief 
follow-up to review previously learned strategies or how to apply them to new 
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challenges. It may be helpful to address this during the final sessions. The psycho-
therapist may want to consider offering group rather than individual CBT if a num-
ber of patients present with similar concerns, including sleep disturbance, fatigue, 
depression, or poor adherence to fluid and dietary restrictions. Psychotherapists 
trained in administering group CBT could offer this format instead of individual 
CBT to harness the advantages of group therapy and to reach more patients with 
fewer resources.

7.5.6  Psychotherapist Flexibility

Kidney patients often experience fluctuating health status; as symptoms flare, treat-
ment plans change, or comorbid medical conditions arise. Problems such as fatigue, 
pain, or nausea may interfere in a patient’s ability to keep scheduled appointments. 
Last-minute medical procedures or physician visits may get scheduled, or as men-
tioned above, dialysis treatments may limit a patient’s availability. Consequently, 
patients may not always be in a position to provide the standard 24- or 48-h notice 
to cancel appointments. Furthermore, kidney disease patients may have more fre-
quently shifting priorities in therapy based on new or unexpected symptoms, proce-
dures, or treatment plans. As such, it is helpful to remain as flexible as possible 
when providing psychotherapy to kidney disease patients. That is not to say that the 
psychotherapist must completely change course each time a patient’s priorities 
shift, but rather consider returning to the initial case conceptualization for a bird’s 
eye view of how new symptoms or concerns fit into the initial conceptualization. 
This may provide some continuity to therapy and also help the patient to understand 
how similar biopsychosocial factors play a role in maintaining seemingly different 
problems.

7.5.7  Symptom Monitoring

An important part of psychotherapy is ongoing symptom monitoring to determine 
whether therapy is having the desired effect. Standardized screening tools such as 
those presented in Chap. 2 have been developed to monitor change in specific symp-
toms such as depressed mood, anxiety, and insomnia. Sometimes, however, the goal 
of psychotherapy is not to decrease a specific symptom as much as it is to help a 
patient cope better with challenges or increase overall well-being or quality of life. 
In these cases, symptom-specific measures are less useful.

Fortunately, there are measures of well-being and quality of life that can be used 
to track a patient’s general progress. For example, the Outcome Rating Scale (ORS) 
and Session Rating Scale (SRS) are a set of ultra-brief measures to be used at the 
beginning and end of each session, respectively [26]. The ORS makes use of a 
visual analog scale where patients mark an “X” on a line to indicate their well-being 
across four domains: individual, interpersonal, social, and overall. A total score is 
calculated and compared against indicators of reliable and clinically significant 

7 Overview of Psychotherapy Principles for Patients with Kidney Disease



120

change. The ORS provides a measure of well-being relative to a general cutoff and 
can be used to track change in well-being over time.

The SRS also uses a visual analog scale and is completed at the end of each ses-
sion. Patients mark an “X” on a line to rate four important aspects of the therapy 
session: relationship, goals and progress, approach or method, and overall rating. 
The SRS provides an indicator of how the patient feels about each session. It mea-
sures therapeutic alliance, an important factor in psychotherapy, and provides an 
opportunity for the therapist and patient to identify and discuss problems with the 
therapeutic relationship or focus of therapy that the patient may otherwise not bring 
up. Visual analog scales require less cognitive effort to complete, which is helpful 
for renal patients whose cognition may be mildly impaired due to uremia or other 
factors. The ORS and SRS are free to use in pencil and paper form by individual 
therapists, but a paid license is required for institutional use or administration in 
digital/electronic form.

7.5.8  Motivational Enhancement

Behavior change is often a component of psychotherapy with renal patients. For 
example, increasing activity levels, taking medications as prescribed, and limiting 
fluid intake may all be relevant treatment targets. Such change is not always easy, 
despite patients understanding of the importance of it. According to the transtheo-
retical model, or stages of change model, people move through a series of stages of 
change ranging from precontemplation to contemplation, preparation, action, main-
tenance, and termination [27]. Chapter 11, Substance Use Disorders and the Kidney, 
presents this model in Table 11.6. Behavioral interventions should be matched to a 
person’s current stage of change in order to be effective. For example, patients in an 
early stage such as contemplation will not likely benefit from active interventions 
encouraging new behaviors, whereas patients who are in the action stage may be 
ready to start making changes. Patients not yet in the preparation or action phase 
may benefit from additional motivational enhancement, a technique also known as 
motivational interviewing.

The goal of motivational enhancement is to enhance a person’s intrinsic motiva-
tion for change by decreasing ambivalence [28]. Four main processes involved in 
motivational interviewing include (i) engaging the patient, (ii) focusing in on the 
relevant issue, (iii) evoking the patient’s own motivation for change, and (iv) plan-
ning how change will occur (but only once the patient has evidenced some motiva-
tion to proceed). Four specific skills involved in motivational interviewing include 
(i) asking open-ended questions, (ii) affirming what a patient is doing well/cor-
rectly, (iii) reflecting on a patient’s statements, and (iv) summarizing what you have 
gleaned from a patient [29]. One helpful tool for exploring a patient’s ambivalence 
around changing problematic behavior is to tabulate in writing the costs and benefits 
of changing, as well as the costs and benefits of not changing. This is known as a 
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decisional balance matrix, and this simple exercise can help patients put their own 
pros and cons of change into perspective when laid out visually in front of them. A 
sample decisional balance matrix is presented in Fig. 7.2; however, it can quickly be 
created with any blank piece of paper or whiteboard.

Recommendation
 – When working with renal patients to promote behavior change, consider 

what stage of change your patient is in before moving ahead.

Clinical Pearl
 – If you sense a patient pushing back, stalling, or making “excuses” for not 

moving forward with change, stop what you are doing and spend time 
exploring their ambivalence and intrinsic motivation for change.

 – Weighing the costs and benefits of changing versus not changing can facil-
itate exploring and decreasing ambivalence (see Fig. 7.2).

The behavior I want to change: _____________________________

Cost Benefit
N

o 
C

ha
ng

e
C

ha
ng

e

Fig. 7.2 Decisional balance worksheet
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7.6  Challenges in Providing Psychotherapy 
to Kidney Patients

Some of the challenges in providing psychotherapy to kidney patients have been 
described previously, including finding time and space to meet with hemodialysis 
patients who are already spending considerable time coming into the clinic. There 
are other challenges that are more common in older patients and those with chronic 
illness that merit consideration, as they may be relevant for renal patients. There 
may be physical or practical barriers to meeting in person, such as illness or physi-
cal disability that limit mobility and make traveling to and from appointments 
unpleasant, impractical, or generally challenging. Another practical barrier is lack 
of access to transportation. Some patients may not have a vehicle or family member 
who can drive them to appointments, which makes meeting in person challenging 
and could pose a financial burden for patients with limited financial resources who 
would need to pay for transportation.

As mentioned previously, offering telepsychology through video or, less ideally, 
telephone may be one way to accommodate patients who have a difficult time get-
ting from home to appointments. Of course, not all patients will have Internet 
access or access to a smart device or will want to conduct therapy in this manner. 
Another potential solution is to schedule therapy sessions around preexisting clinic 
visits so that patients need not make an extra trip to the clinic. One disadvantage of 
this solution is that patients must stay longer at the clinic, but for many patients, 
this may be preferred to making an extra trip. Solutions to these barriers should be 
offered and discussed rather than decided unilaterally by the therapist. Consulting 
the patient in this process will serve to build rapport and strengthen therapeutic 
alliance.

Cognitive challenges often encountered in the context of CKD are another 
consideration when engaging a patient with renal disease in psychotherapy such 
as CBT. As outlined in detail in Chap. 2, cognitive impairment is evident across 
all stages of CKD, is independent of age-related changes, and exists for both 
lower- order and higher-order cognitive abilities that increase between stages of 
CKD [30]. Common early cognitive difficulties include impaired attention, infor-
mation processing speed, short-term memory, mental set shifting, and language 
processes. As renal disease progresses, impairments in more basic aspects of 
cognition typically give way to more significant impairments in higher-order 
executive functioning, worsening memory processes, and more global cognitive 
impairment.

Psychotherapists working with CKD patients are encouraged to familiarize 
themselves with common cognitive difficulties and validated screening methods 
(reviewed in Chap. 2) to be informed as to the specific cognitive difficulties that 
may be present in their patient and to screen for changes in cognition over the 
course of longer-term psychotherapy. There is an extreme paucity in the published 
literature regarding adaptation of standard evidence-based psychotherapies, such as 
CBT, for patients with cognitive impairment. However, a handful of publications 
address modifying psychotherapy for older adults with mild cognitive impairment 
(e.g., [31]), and the CBT for psychosis literature, including published treatment 
manuals (e.g., [32]), have been developed purposefully for populations who 
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typically exhibit cognitive impairments similar to those of advanced stage CKD 
patients (i.e., attention, memory, executive function impairments) and are helpful to 
consider when approaching other cognitively impaired groups.

7.6.1  Strategies for Addressing Cognitive Impairments 
in Psychotherapy

Following is a review of strategies for addressing and compensating for cognitive 
impairments when providing psychotherapy to patients with CKD based on the 
clinical experience of the authors who are experienced clinical neuropsychologists 
and health psychologists accustomed to modifying psychotherapies for various 
medical, geriatric, and/or psychiatric populations with cognitive impairments rang-
ing from subtle to significant.

Psychoeducation Once cognition has been screened, one of the most helpful psycho-
therapeutic strategies is to provide the patient, and when possible a supporting family 
member, with psychoeducation regarding the nature and extent of their cognitive dif-
ficulties [31]. This feedback should be combined with normalizing explanations 
regarding the incidence and prevalence of cognitive impairment in CKD (see Chap. 2), 
and real-world examples (preferably reflecting back the patient’s own accounts), of 
how these cognitive difficulties may be experienced by the patient in their day to day 
life. For example, a patient struggling to remember the name of their new attending 
physician could be assured this is not likely due to lack of motivation or interest, or 
onset of Alzheimer disease, but because difficulties with attention secondary to CKD 
may interfere with the intake of new information. Often patients with chronic medical 
conditions that involve changes in cognition catastrophize or misattribute cognitive 
impairments to something much more sinister, such as the onset of a dementia process 
such as Alzheimer disease, which can further negatively impact psychological symp-
toms and interfere with treatment adherence and overall well-being. Being provided 
accurate information about the nature, causes, and probable progression of cognitive 
impairments common in CKD, as well as information about lifestyle factors which 
may help mitigate cognitive declines such as adherence to medical management, diet, 
and exercise recommendations may reduce the frequency and severity of catastrophic 
misinterpretations and psychological symptoms (again, see Chap. 2 for further details).

Recommendation
 – Before beginning psychotherapy, screen for cognitive impairment and pro-

vide patients, and family supports when possible, with psychoeducation 
about the nature of cognitive difficulties common in CKD.

Clinical Pearl
 – Patients who experience cognitive changes will often make catastrophic 

misinterpretations, which further exacerbate psychological symptoms.

7 Overview of Psychotherapy Principles for Patients with Kidney Disease



124

Pacing of Therapy Impairments in attention and information processing speed will 
interfere with how well patients are able to sustain cognitive engagement in psycho-
therapy and how quickly they are able to follow information that is provided and 
formulate responses to questions. Although efforts should be made to ensure a quiet, 
distraction-free environment for the psychotherapeutic session, often therapy is 
being provided in a noisy or distracting environment such as chairside during dialy-
sis. Sensitivity to inattention secondary to distraction should be considered. 
Psychotherapists accustomed to working with non-medically ill and non- cognitively 
impaired populations may feel that therapy is progressing at a slow pace; however, 
the psychotherapist is advised to go at the pace of the patient, pause frequently to 
allow patients extra time to process information, and check in often to ensure 
patients are keeping up with the pace of discussion. Asking patients to repeat back 
or paraphrase important content is also recommended to ensure patients have 
attended to and processed therapeutic content, and this will also assist with the 
encoding phase of new learning/memory. The importance of setting realistic and 
achievable goals for psychotherapy should consider the slower pace of psychother-
apy secondary to cognitive impairments.

Repetition Impairments in attention, information processing speed, and short-term 
memory will interfere with the intake or encoding of new information and the trans-
fer of that new information from immediate or very short-term memory into longer- 
term memory storage. Repetition of important key concepts both within and between 
sessions is recommended to compensate for these difficulties and better enable 
patients to encode and consolidate new information into memory. Strategies that 
can be helpful include the psychotherapist briefly outlining key concepts, then going 
over these in more detail, then asking the patient to repeat back or paraphrase what 
they have taken away. Patients may also benefit from having material covered or 
goals set at the previous session briefly reviewed or repeated at the outset of the fol-
lowing session to help orient them to where they are at in the psychotherapeutic 
process as well as aid in enhanced learning of previously presented concepts.

Use of Visuals and Handouts Given the identified difficulties with information 
processing speed, attention and memory, as well as early difficulties with language 
processing, CKD patients will benefit from the use of visual aids and handouts sum-
marizing key points. This may be accomplished in session with the use of a white 
board on which the psychotherapist can draw simple graphics and visuals to ground 
the patient and help orient them to key concepts and content being discussed. For 
example, in a CBT session, the psychotherapist may draw a large circle to represent 
a given situation they are evaluating with the patient and include visuals to represent 
the patient’s thoughts, feelings/emotions, and actions/behaviors in that situation 

Recommendation
 – When delivering psychotherapy, pause frequently and check in with 

patients to ensure they are keeping up with the pace of delivery.
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(see Fig. 7.1) in order to decrease working memory load for the patient when engag-
ing in reappraisal of the thoughts and feelings associated with the event. Similarly, 
an easy way to measure and track level of psychological symptoms each session on 
a scale from 0 (none) to 10 (extreme) is with the use of a visual “thermometer” (see 
Fig. 7.3). In addition to this in-session use of visual aids, providing patients with 
handouts for their use between sessions can also aid engagement and decrease bur-
den on cognitive demands. Handouts can be used to summarize key points for 
patient review between sessions, as reminders to prompt patients to engage in 
between session homework activities and even as cue cards to remind patients of 
coping strategies they have developed for use in certain situations or for managing 
certain symptoms.

Use of Concrete Examples and Terminology Patients with moderate to severe 
CKD who are experiencing more prominent executive functioning difficulties such 
as impairments in mental flexibility, mental set shifting, or abstract reasoning may 
struggle with abstract terminology or with the cognitive restructuring elements of 
CBT. Providing these patients with concepts in clear and concise wording with sim-
ple, concrete examples is recommended. For example, providing a list or pictorial 
of common cognitive distortions or a handout with frequently experienced thoughts 
and feelings associated with particular psychological disorders from which they can 
circle the ones that apply to them may be more beneficial than asking patients to 
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generate descriptions of their thoughts and feelings, or to generate alternative expla-
nations or interpretations for common cognitive distortions. Among patients with 
significant global cognitive impairment, greater emphasis on behavioral aspects of 
CBT is generally recommended; however, this is often challenging to accomplish 
for advanced CKD patients with significant mobility restrictions.

Setting Realistic and Achievable Goals and Activity Pacing Working collabora-
tively with the patient to identify even seemingly small activities that they are able 
to engage in and setting realistic and achievable goals for behavioral activation or 
exposure activities is strongly recommended. Celebrating even what appear to be 
the smallest achievements, such as getting out of bed and showering, can be validat-
ing and encouraging to patients with significant cognitive, psychological, and phys-
ical challenges. In addition, helping patients to use activity pacing to intersperse 
reasonably achievable behavioral activity with rest breaks is also an important ele-
ment unique to providing CBT in a medically compromised patient population. 
Activity pacing is critical to establish early on so that patients do not “overdo it,” 
experience discomfort or failure, and then avoid further behavioral aspects of treat-
ment. Setting patients up for success with achievable behavioral elements of their 
treatment will help ensure patients gain a feeling of success and self-efficacy that 
may further motivate them to remain engaged in psychotherapy and medical man-
agement of their condition.

7.7  Case Vignette Analysis: “One Thing After Another”

Mr. Hastings met with the health psychologist for eight sessions of cognitive behav-
ioral therapy. The first two sessions were spent discussing his goals for therapy and 
formulating a case conceptualization, which his therapist shared with him, revising 
as new information came to light. Mr. Hastings learned that his difficulty checking 
blood sugar had a lot to do with two things: (1) his fear of needles and (2) the anxi-
ety he experienced every time he saw high glucose numbers. These unpleasant emo-
tions led him to avoid checking unless his wife was watching, or he felt very unwell. 

Recommendation
 – Use clear and concise explanations and concrete examples, especially 

when working with more advanced stage CKD patients who may be expe-
riencing moderate to severe executive cognitive impairment.

Clinical Pearl
 – Setting patients up for success with realistic and achievable goals and 

behavioral activity or exposures will enhance engagement in 
psychotherapy.
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He was too embarrassed to tell anyone about this fear and tried his best to hide it. 
The ongoing difficulty he faced in checking his blood sugar and repeated trips to the 
emergency department eventually made him feel hopeless about ever being able to 
manage his diabetes, and the idea of giving up his favorite foods on top of all this 
was too much to handle.

Over the next few sessions, his psychologist helped him to understand the rela-
tionship among his emotions, unhelpful thoughts, and health-related behaviors. 
They also dedicated several sessions to exposure therapy to reduce his fear of nee-
dles. Through newfound problem-solving skills, he set up a meeting with the diabe-
tes nurse educator to learn about other options for monitoring blood sugar and 
started using a continuous glucose monitoring system that did not require finger 
sticks and was much easier to use. The team social worker helped him apply for and 
secure funding for this new monitoring system. With his blood sugar under control 
and increased sense of self-efficacy, he started making small changes to his diet and 
began to lose weight. Unfortunately, he needed to start dialysis before losing enough 
weight for a preemptive living donor transplant. After weighing the pros and cons 
of peritoneal dialysis versus hemodialysis, he chose automated peritoneal dialysis. 
This afforded him and his wife the freedom to travel to visit their sons, and he was 
able to keep his day times entirely free to do whatever he wanted. He was starting to 
enjoy life again and feeling hopeful that a living donor transplant was in his 
near future.

7.8  Key Takeaways

• Patients with CKD experience a number of stressors as the disease progresses 
and new treatments are started.

• Comorbid psychopathology is common in CKD patients and is associated with 
poorer prognosis.

• Multidisciplinary mental health clinicians working in multidisciplinary settings 
must ensure that patients have a clear understanding of how patient confidential-
ity works and how information is shared with other care clinicians.

• Cognitive behavioral therapy (CBT) is an evidence-based nonpharmacological 
treatment for several psychological disorders, and evidence exists for its efficacy 
with CKD patients.

• CBT helps patients modify unhelpful thinking patterns, change self-defeating 
behaviors, and improve overall functioning.

• CBT techniques include cognitive restructuring, behavioral activation, exposure, 
problem-solving, and relaxation.

• Clinicians should self-educate about CKD symptoms and treatments when work-
ing with renal patients by engaging in self-learning or shadowing multidisci-
plinary colleagues.

• Clinicians should collaboratively identify treatment goals and engage in case 
conceptualization early in the course of treatment, within the context of a biopsy-
chosocial framework.
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• A patient’s preferred psychotherapeutic treatment setting may vary based on a 
number of factors, including their mobility, access to transportation, and dialysis 
schedule.

• Clinicians should remain flexible when working with renal patients, due to 
potential changes in health status, treatment plans, and interfering symptoms and 
side effects.

• Patient progress should be routinely monitored over the course of treatment, and 
not just at completion of psychotherapy.

• Behavioral interventions should be matched to a patient’s current stage of change 
according to the transtheoretical/stages of change model, and motivational inter-
viewing strategies can be used to increase a patient’s motivation for change and 
decrease ambivalence.

• Cognitive difficulties such as impaired attention, information processing speed, 
short-term memory, mental set shifting, and language processes are common in 
patients with CKD and may pose a barrier to psychotherapy.

• Strategies for addressing and compensating for cognitive impairment in psychother-
apy include providing psychoeducation about cognitive difficulties, pacing the speed 
at which therapy proceeds, repeating information, using visual aids and handouts, 
using concrete examples and terminology, and setting realistic and achievable goals.
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8Decisional Capacity Determinations 
in Psychonephrology

James A. Bourgeois and Calvin H. Hirsch

8.1  Introduction

Among the more common and important aspects of consultation-liaison psychiatry 
practice with patients with renal disease is the determination of decisional capac-
ity. Beyond the usual circumstances leading to the patient’s decisional capacity 
being questioned by the primary medical teams (e.g., apparent poor understanding 
of medical condition and intervention options, self-sabotaging behavior leading to 
questions of “surreptitiously suicidal” behavior, “non-compliance,” the patient 
seen in the immediate aftermath of a medically serious suicide attempt), there are 
clinical scenarios specific to nephrology practice where decisional capacity is an 
inherent and critical part of multispecialty care. In this chapter, the authors review 
general considerations in decisional capacity determinations, review the recent lit-
erature for psychiatric and neurologic illness that correlate with impaired deci-
sional capacity, and present a clinical approach to integrate decisional capacity 
determinations into the comprehensive consultation-liaison psychiatry consulta-
tion on the renal disease patient.
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8.2  Decisional Capacity: Medical Informed Consent

The first consideration in the area of decisional capacity refers to the patient’s 
capacity for a specific medical/surgical decision to accept or reject a proposed inter-
vention versus the patient’s capacity for “self-determination” more broadly, beyond 
a specific intervention. The scenario of assessment of the patient’s capacity for a 
single, discrete, dichotomous medical/surgical decision is more specific and con-
crete and can be accomplished with a greater degree of certitude “in the moment,” 
while self-determination is inherently future- (not present-)oriented and thus 
involves a degree of inference and/or speculation on the part of the evaluating physi-
cian; thus it is a less precise determination. In many cases, a possibly “impaired” 
patient may raise questions about both capacity for a discrete decision regarding an 
intervention and eventual self-determination, to the degree that both determinations 
are to be addressed in a single consultation.

Decisional capacity determinations are, by definition, related to a particular, pro-
posed medical/surgical intervention planned in the near future and are not “global” 
(e.g., “can the patient make all medical decisions?”) or “future” (e.g., “can the 
patient agree to a surgery when it is scheduled three months from now?”). Decisional 
capacity for a procedure must be specific to a definable intervention offered for a 
particular illness. The spirit of decisional capacity, in this vein, fits squarely into the 
doctrine of informed consent, whereby consent must be informed, voluntary, and 
not coerced.

A classic paper by Appelbaum and Grisso defines four elements of decisional 
capacity, with the single proposed intervention defined [1]. By the Appelbaum and 
Grisso formulation, the patient must be able to demonstrate the following four 
elements:

 (i)  He/she must understand factual information pertinent to his/her illness and 
proposed intervention.

 (ii)  The patient must be able to appreciate how the proposed intervention applies 
to him/her as one with a particular disease and thus must appreciate progno-
sis of illness versus intervention and be able to weigh the two choices.

 (iii)  The patient must use a sound, rational process of reasoning.
 (iv)  The patient must communicate a consistent choice regarding accepting or 

rejection the procedure. It is emphasized that the patient may ultimately 
reject the proposed intervention, as long as a competent and consistent 
process of decision-making is demonstrated.

Clinical Pearl
Decisional capacity consists of four essential elements:

 – Showing an understanding of the illness and proposed procedure.
 – Ability to make a binary choice of yes or no for the procedure by appreciat-

ing how it specifically will affect them and their prognosis.
 – Step 3 must demonstrate intact reasoning consistent with the patient’s values.
 – Communication of a consistent decision.

J. A. Bourgeois and C. H. Hirsch
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An important operational concept in decisional capacity determinations is the “deci-
sional capacity gradient.” As various medical procedures are associated with a range of 
potential benefits versus risks to a particular patient, the decisional capacity rubric used 
by the physician in the determination of decisional capacity must take this “decisional 
dimensionality” into account. As a practical matter, one can usually safely infer that 
clear decisional capacity for a “high on the gradient” intervention can correlate with 
intact decisional capacity for “low on the gradient” interventions; nonetheless, deci-
sional capacity should be specified for the particular clinical consideration at hand [2].

It is generally considered that research participation requires the highest deci-
sional capacity standard. This is because in addition to the routine clinical consider-
ations of individual risks versus benefits for a given proposed procedure, the patient 
must further demonstrate validated understanding of the concepts on placebo con-
trol, blinding, and random assignment (which varies, depending on the exact 
research methodology used). The patient must understand that he/she may receive 
no direct benefit from the trial, that his/her physician nor the subject him/herself 
will know the treatment condition, and that participation in research may well pre-
clude the receipt of standard clinical care for their illness.

The next highest standard of decisional capacity pertains to the patient’s rejec-
tion of proposed medical/surgical intervention. Inasmuch as it is presumed that 
medical and surgical procedures are being offered in a beneficent, “good faith” fash-
ion with the patient’s presumed interest at heart, the patient is still allowed to reject 
the proposed intervention. However, to do so, he/she must demonstrate clear under-
standing and appreciation of the implications of rejection of the procedure. This is 
a somewhat “higher” standard than accepting the proposed procedure.

The next decisional capacity standard is to accept the proposed medical surgical 
procedure. Again, as the patient is acquiescent to the offer of medical/surgical inter-
vention ethically offered in a beneficent framework, the degree of detailed under-
standing can be somewhat lower than needed to decline the procedure. Nonetheless, 
the patient needs to demonstrate, by a “what would the typical, reasonable patient 
do” standard, adequate understanding of risks, benefits, and side effects. The physi-
cian is cautioned to not accept the response of “well, I could just die” following a 
procedure. While this is true, more nuanced understanding of risks requires under-
standing complications that may occur at a reasonable frequency that do not lead to 
death. In the example of renal transplantation, these include graft failure, organ rejec-
tion, non-function of the graft, bleeding, infection, and the general risks of anesthesia.

Clinical Pearl
Decisional capacity follows a gradient dictated by the amount of understand-
ing and reasoning required to reach an informed decision about participation.

 – The highest standard is for informed consent for participation in research 
based on the assumption that potential harms may outweigh potential ben-
efits, which are not known.

 – The second-highest standard is for rejecting a proposed medical or surgical 
intervention based on the assumption that rejection may subject the patient 
to a higher risk of an adverse outcome.

8 Decisional Capacity Determinations in Psychonephrology
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Complex informed consent may have multiple dimensions and branching deci-
sion trees. For example, a patient with advanced kidney disease who is expected to 
require dialysis in the next year may have selected peritoneal dialysis because their 
rural location is 40 miles from the nearest hemodialysis center. As a result, their 
nephrologist may be grooming them for peritoneal dialysis. However, in the interim 
they may be diagnosed with polymyalgia rheumatica (a rheumatological condition 
characterized by proximal muscle weakness and pain) and require prolonged admin-
istration of prednisone. The preliminary informed consent for peritoneal dialysis 
now becomes complicated by unexpected immunosuppression that increases the 
risk for peritonitis, changing the risk-benefit calculus. The risk-benefit calculus may 
change again if the patient’s spouse is hospitalized or the patient has a stroke. 
Changes in the patient’s condition require adaptive reasoning and sophisticated 
planning, with commensurate education and support from involved clinicians.

On the opposite end of the spectrum is informed consent for a minor elective 
procedure like lancing a boil. The benefits and risks of the procedure are relatively 
straightforward, and the reasoning behind the decision to accept or forgo the proce-
dure does not require sophistication.

Not all informed consent is solely “in the moment,” but can be implicitly about 
the future. In CKD, much planning revolves around the future choice of peritoneal 
dialysis versus hemodialysis versus transplant, and assessment of the patient’s abil-
ity to choose a modality requires that they understand the risks and benefits in the 
context of their own comorbidities and psychosocial environment, which are 
dynamic. In hemodialysis, advance planning may be required for placement of per-
manent venous access, often months before the procedure.

More complex is the determination that a patient is a candidate for peritoneal 
dialysis or renal transplant as opposed to hemodialysis, and that requires that the 
patient understands and agrees to the rationale, potential benefits, and potential 
harms unique to the selection. In effect, the clinician is performing “pre-informed 
consent” for a particular choice that may be distant in time (months or more) but 
which places the patient on a path that may lead in a step-wise fashion to additional 
informed consent for tests or procedures required to qualify for that mode of dialy-
sis. Ultimately, the patient must provide informed consent for the definitive proce-
dure that commits them to a modality.

Because the definitive procedures may be temporally distant, they can at first 
appear theoretical and amorphous to the patient, increasing the challenge of ensur-
ing that he or she understands the risks and benefits as they crystalize over time with 
the arrival of new information. In addition, decisional capacity may change due to 
cognitive decline. Each path the patient embarks upon may lead to new tests and 
new procedures that ultimately may preclude the originally selected dialysis modal-
ity. For example, with the physician’s approval, a patient may give “pre-informed 
consent” for a renal transplant. As a result, the patient may give informed consent 

 – The third-highest standard is for accepting a proposed medical or surgical 
intervention.

 – Lowest standard is appointment of a surrogate decision-maker.
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for a cardiac stress test that turns out positive, leading to informed consent for a 
cardiac catheterization that requires placement of coronary-artery stents, and the 
patient may then be considered unstable for transplant or prematurely routed to 
hemodialysis because of catheterization-related acute renal failure (Fig. 8.1).

Recommendation
 – Decisional capacity should be assessed at intervals starting early in chronic 

kidney disease.
 – Decision-making capacity extends beyond just informed consent for the 

invasive procedure to the ability to adhere to medication and lifestyle 
changes imposed by the CKD.

 – Patients must give a “pre-informed consent” for their choice of dialysis 
well before the definitive procedure so that diagnostic pathways can be 
mapped out.

 – As the pathway is followed for transplant, peritoneal dialysis, or hemodialy-
sis, each may have their own set of procedures requiring informed consent.

Informed consent for
definitive procedure

(e.g., peritoneal
dialysis catheter,

transplant, or
vascular access)
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Informed consent for
individual procedure

(e.g., cardiac
catheterization, vein

mapping)

Pre-informed consent
for type of dialysis

Fig. 8.1 The temporally spaced stages of informed consent for dialysis. The consent process 
begins with pre-informed consent for a preferred dialysis modality based on the patient’s under-
standing of risks and benefits that are influenced by comorbidities, psychosocial support, and avail-
ability of the individual modality. This sets the patient down a preferred path that may require 
informed consent for specific procedures along the way, culminating in informed consent for the 
definitive procedure. During the temporal lag between pre-informed consent and consent for the 
final procedure, the patient’s values may change, new comorbidities may arise, and the patient’s 
decisional capacity may evolve due to intercurrent cognitive decline. Thus, informed consent for 
dialysis is a time-based dynamic process
HD hemodialysis, PD peritoneal dialysis
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8.3  Decisional Capacity: Appointment of Surrogate

The lowest decisional capacity standard, and an issue not routinely assessed system-
atically, is the appointment of a surrogate decision-maker. Inasmuch that appoint-
ment of a surrogate decision-maker (also called a healthcare proxy, or substitute 
decision-maker in some jurisdictions) is a “procedure” with risks, benefits, and side 
effects, ascertainment that the patient adequately understands the implications of a 
surrogate appointment if necessary. The surrogate must be competently identified 
and appointed, the surrogate will be decisional only when the patient is manifestly 
impaired, the surrogate may not necessarily act as the patient would have wanted, 
and the surrogate will at that point have full access to medical information to render 
a decision. However, surrogate appointment is considered the lowest decisional 
capacity standard in that the patient, in order to appoint a surrogate, does not neces-
sarily need detailed understanding of his/her own illness and/or proposed 
procedure(s), only the considerations specific to surrogate appointment. There are 
many patients who are clearly incapable of medical informed consent, but who can 
quite capably name a surrogate decision-maker; this should be ascertained as part of 
the consent process.

8.4  Dispositional Capacity

Despite often being questioned by medical teams at the same time decisional 
capacity is challenged, disposition capacity is conceptually and fundamentally dif-
ferent and thus must be differentiated from decisional capacity [2]. While deci-
sional capacity determination intuitively and logically fits into the doctrine of 
informed consent, dispositional capacity is not about informed consent at all. 
Indeed, a given patient may have only marginal understanding and appreciation 
about a proposed medical intervention (thus clearly failing a decisional capacity 
determination) yet be able to demonstrate acceptable self-care skills and an ability 
to monitor social resources to an adequate degree to be able to care for him−/her-
self outside of the hospital.

8.5  Neuropsychiatric Illnesses Leading to Impaired 
Decisional Capacity

While it is reasonable to question decisional and dispositional capacity of patients 
with psychiatric illnesses (many of which impair cognitive function, reasoning, and 
reality testing), impaired decisional capacity cannot be assumed a priori based on 
the clinical presence of any psychiatric illness; the determination of decisional 
capacity is a separate determination from that of identifying and managing psychi-
atric illness(es). Indeed, the presence of a psychiatric commitment order (e.g., fol-
lowing a suicide attempt, or due to disorganized cognitive function) cannot per se be 
determinative of intact versus impaired decisional capacity. Even in the presence of 
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significant psychiatric illness (which may be the main presenting clinical problem), 
decisional capacity determination needs to be completed for the specific proposed 
intervention using a comprehensive clinical approach.

Nonetheless, there is an emerging literature on specific psychiatric illnesses and 
their relative risk of impaired decisional capacity. Put in terms of an “illness gradi-
ent,” the psychiatric illness group most likely to lead to impaired decisional capacity 
are neurocognitive disorders (major neurocognitive disorder/dementia, delirium) > 
psychotic disorders (schizophrenia, schizoaffective disorder) > depressive and 
bipolar disorders (bipolar I disorder, major depressive disorder) > anxiety disorders 
(generalized anxiety disorder, panic disorder) [3, 4]. While this gradient has good 
clinical utility, it is only a guide to the evaluation of a given patient.

8.5.1  Neurocognitive Disorders

Of great pertinence to psychonephrology is the fact that renal patients are both at 
high risk of major neurocognitive disorder/dementia based on systemic comorbidity 
(e.g., diabetes mellitus, hypertension, systemic lupus erythematosus) and are by 
definition delirium-prone (e.g., with the use of immunosuppressants, corticoste-
roids, uremia, hepatorenal syndrome). The clinical literature to date clearly estab-
lishes that major neurocognitive disorder/dementia and delirium are those psychiatric 
illnesses most likely to lead to impaired decisional capacity [3, 4]. While this litera-
ture does not focus on renal patients per se, the connection between major neuro-
cognitive disorder/dementia and delirium to impaired decisional capacity is 
unavoidable.

8.5.2  Psychotic and Depressive Disorders

Psychotic disorders (schizophrenia and similar) are likely overrepresented in renal 
patients, likely due to their greater burden of diabetes mellitus and systemic vascu-
lar disease. Regarding depressive disorders, the impact on decisional capacity is 
dimensional; i.e., mild/moderate depressive disorders do not affect cognitive func-
tion, thus decisional capacity, while severe/melancholic/psychotic/catatonic depres-
sive disorder does correlate with impaired decisional capacity.

8.5.3  Specific Decisional Capacity Scenarios 
in Psychonephrology

Specific to psychonephrology, there are many reasons why renal patients are a high- 
risk group for needing formal decisional capacity determinations. Renal patients are 
a high-risk population for impaired decisional capacity due to a high prevalence of 
cognitive impairment, even in mild-moderate chronic kidney disease (CKD), 
defined as an estimated glomerular filtration rate (GFR) < 60 mL/minute/1.73 m2 
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(see Chap. 12, Neurocognitive Ramifications of Renal Disease). The risk of cogni-
tive impairment, and thus impaired decisional capacity, rises as kidney function 
declines. Compared to persons without CKD, adults with mild kidney disease have 
a 23% higher odds ratio (OR) of developing cognitive impairment, and this OR 
increases to 68% among individuals with moderate kidney disease [5]. In studies of 
CKD, the prevalence of mild cognitive impairment (mild neurocognitive disorder) 
ranges from 27% to 62%, versus 11% to 26% in matched controls, while the preva-
lence of major neurocognitive disorder (dementia) approaches 10%. In end-stage 
renal disease (ESRD), the proportion with major neurocognitive disorder rises to 
20–37% of patients [6].

The cognitive impairment in CKD, as in vascular cognitive impairment, is domi-
nated by impairments in executive function, with memory and other domains 
declining modestly or not at all [7]. Thus, CKD-associated cognitive impairment 
can be missed by clinicians and even family. In a sample of hemodialysis patients 
aged 55 and older, 70% had moderate to severe cognitive impairment, but only 3% 
carried a diagnosis of a neurocognitive disorder [8].

Executive skills are paramount for decisional capacity. A patient must be able to 
reason and apply judgment in order to weigh the benefits and harms of an interven-
tion such as dialysis and arrive at a decision. Organization and planning are more 
subtle intellectual skills, but are required for adults to act independently and manage 
their affairs. Attention and speed of mental processing indirectly impact decisional 
capacity by affecting the patient’s ability to absorb and interpret information that is 
being presented, increasing the risk of poor or snap decisions that do not reflect the 
patient’s actual enduring preferences.

In addition to their high major neurocognitive disorder/dementia risk, renal 
patients are a high-risk population for delirium, owing to comorbid systemic illness 
(e.g., diabetes mellitus, systemic lupus erythematosus) and high-risk medication 
use (e.g., corticosteroids, immunosuppressants).

Patients who have ESRD and are candidates for renal transplant surgery face 
specific decisional capacity challenges. Qualification for renal transplant surgery 
involves an ongoing, iterative, and dynamic determination of candidacy. Beyond the 
psychological determination of behavioral compliance with the transplant workup 
and preoperative care and organization of appropriate social resources to the post-
operative recovery period, patients must demonstrate a programmatic commitment 
to postoperative care, lifelong immunosuppressants, and adherence to all medica-
tions and clinical monitoring. Beyond these important behavioral and programmatic 
considerations, renal transplant surgery requires demonstration of decisional capac-
ity for the transplant operation itself.

Patients who have ESRD and who are not appropriate candidates for renal 
transplant are routinely offered hemodialysis or peritoneal dialysis. In this con-
text, the patient’s decisional capacity to accept or forgo dialysis (as a discrete 
medical procedure with its own risk/benefits/side effects) may need formal deter-
mination. This is especially likely to surface with an acutely uremic presentation 
when the patient is delirious and thus unable to participate in the informed con-
sent process. Acutely delirious presentations are well-known to have widely 
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fluctuating cognitive status and, thus, correspondingly fluctuating decisional 
capacity at the time of presentation.

An often uncomfortable and existentially dramatic circumstance occurs when an 
established, ongoing dialysis patient comes to the conclusion that he/she does not 
want to continue the life-sustaining treatment and, assuming that he/she is not a 
candidate for renal transplant surgery, accepts death as a predictable consequence of 
discontinuing dialysis. Assessment for decisional capacity for dialysis refusal and 
its lethal consequences should be explored in detail and specifically documented, as 
the patient will promptly become uremic and delirious if dialysis is withheld.

8.6  Clinical Approaches to Decisional 
Capacity Determinations

While any physician can (and implicitly does, even if often using a more intuitive 
and less structured clinical methodology) determine decisional capacity, formal 
decisional capacity determinations are a common practice in consultation-liaison 
psychiatry consultations. While the clinical focus of a decisional or dispositional 
capacity consult is ultimately on the capacity decision, it is important for the psy-
chiatrist not to “focus solely on the capacity question.” This is especially important 
in that many neuropsychiatric illnesses that may impair decisional capacity (e.g., 
delirium, psychotic disorders, severe major depressive disorder) are in fact revers-
ible, so with appropriate psychiatric treatment, a “capacity impaired” patient may 
become a “capacity restored” patient.

The first element in responding to a decisional capacity consultation is to deter-
mine if the case is one of decisional capacity, dispositional capacity, or both. In the 
case of decisional capacity, the psychiatrist must know what the proposed medical/
surgical intervention is and be able to understand the risks/benefits/side effects of 
the proposed intervention and to understand if the patient’s understanding and 
appreciation are those of a “typical patient.” The patient must be able, in common 
language, to understand both their illness and the proposed intervention, how the 
intervention applies to their specific illness course, and how the course of illness 
might be modified by virtue of the proposed intervention, compared to the natural 
history of the illness without the proposed intervention.

In the case of dispositional capacity, the psychiatrist should make routine (if not 
universal) use of secondary consultants in occupational therapy, physical therapy, 
and social work to ascertain by standard methodology whether the patient can dem-
onstrate adequate performance at self-care skills (especially the context of their 
medical illnesses) and whether they can show how they would obtain needed social 
and supportive resources.

The psychiatric interview should include routine ascertainment of neurocogni-
tive, psychotic, bipolar depressive, anxiety, or other psychiatric illnesses. Thorough 
workup to elucidate psychiatric illness (e.g., neuroimaging and laboratory studies 
for delirium and major neurocognitive disorder/dementia) with proposed clinical 
interventions is essential. Especially in cases where management of an acute 
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psychiatric syndrome that is contemporaneously impairing decisional capacity, the 
psychiatrist should specify the current decisional capacity status, but propose clini-
cal intervention that, if followed, may reverse impaired decisional capacity to a 
condition of intact decisional capacity.

It is state of the art for consultation-liaison psychiatric practice to supplement the 
routine clinical interview with a standardized cognitive assessment, such as the 
MMSE or MoCA. Though not designed to be solely or specifically determinative of 
decisional capacity per se, MoCA or MMSE scores < 19 correlate with impaired 
decisional capacity, while scores > 23 correlate with intact decisional capacity [4, 
9]. At the very least, the psychiatrist should be more confident with a determination 
of “decisional capacity no” with a MoCA score well below 19.

8.7  Bioethical Approaches to Decisional Capacity 
Determinations in Psychonephrology

Patients with renal disease confront a spectrum of decisions that span a range of 
complexity, from straightforward decisions about accepting a new medication to a 
decision to pursue a renal transplant that requires an understanding of the pros and 
cons of multiple, interrelated, issues like the consequences of immunosuppression, 
the risk of surgery itself, lifestyle changes, impact on comorbidities like diabetes 
mellitus, transportation to specialists, and so on. To successfully navigate this web 
of issues requires sophisticated reasoning and planning, elements of executive func-
tion that are commonly impaired as the patient progresses to the advanced stages of 
CKD. Furthermore, progression of neurocognitive decline does not stop with trans-
plant, peritoneal dialysis, or hemodialysis. One-fifth of renal transplant recipients 
and one-third of peritoneal dialysis patients develop a major neurocognitive disor-
der, losing the ability to self-manage their medical problems [6]. This raises ethical 
questions about offering them a treatment that, in retrospect, may have been 
inappropriate.

It is unknown what percentage of CKD patients make decisions based on an 
incomplete understanding of the information presented and instead follow the rec-
ommendations of their physicians, family members, or their own misinterpretation 
of the facts. Current medical ethics are governed by four major principles: auton-
omy, beneficence, non-maleficence, and social justice [10]. Beneficence (taking a 
course of action that is most likely to benefit the patient) and non-maleficence 
(avoiding the probable exposure of the patient to unwanted harm) formerly domi-
nated medical ethics, but are now considered somewhat paternalistic and have been 
replaced by an emphasis on autonomy – doing what the patient desires as long as it 
is medically feasible.

If the patient’s preferences align with the physician recommendations, it is easy 
for the physician to assume that the patient has decisional capacity when, in fact, it 
might be impaired. For example, a nephrologist who wishes to avoid offering hemo-
dialysis because of the patient’s rural location may welcome their wish for home 
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peritoneal dialysis and fail to recognize that they do not understand the implications 
of an overnight dwell time or that they depend on the spouse, who has myelodys-
plastic syndrome, to hook up the dialysis catheter every night. At some point the 
patient will be forced to be self-reliant when the spouse is hospitalized or dies, but 
may not have the requisite executive skills. In this setting, the principle of non-
maleficence rises to the top because of the probability that the patient will be unable 
to correctly perform their own peritoneal dialysis and will become uremic or develop 
repeated episodes of acute peritonitis. Despite the patient’s strong desire for perito-
neal dialysis and their willingness to accept the risk of complications, they may not 
be a suitable candidate.

As advocates for their own patients, clinicians generally should avoid letting 
societal concerns (social justice) intrude on their ethical decision-making. However, 
social justice sometimes overlaps with non-maleficence and beneficence. For exam-
ple, avoidance of a high probability of repeat peritonitis overlaps with a desire to 
conserve precious health resources consumed by recurrent hospitalizations. 
Autonomy to make decisions about a course of action or procedure quintessentially 
demands commensurate executive skills, and it is essential that these be regularly 
assessed.

Cognitive assessment, even multi-hour, in-depth neuropsychological evaluation, 
employs standardized tests with strong psychometric properties that reliably indi-
cate that the test is evaluating a particular cognitive domain. The assumption is that 
abnormal test results can be extrapolated to the patient’s everyday life and ability to 
make sound healthcare decisions. Clinicians still may be skeptical that a test like the 
timed Trail Making Test Part B, for which the patient is asked to connect as fast as 
possible alternating numbers and letters scattered across a page, represents a reli-
able indicator of broad executive skills. For this reason, multiple tests of a cognitive 
domain are characteristically administered as confirmation – for example, following 
the Trails B with a clock-drawing test. Most studies that have evaluated cognitive 
performance in CKD have used extensive batteries of neurocognitive tests that are 
impractical for the office setting. Formal neuropsychological testing by a trained 
neuropsychologist is expensive and not always accessible to the patient.

Common office instruments for mental status evaluation like the Folstein Mini 
Mental State Examination omit tests of executive function. The Montreal Cognitive 
Assessment (MoCA) is a time-efficient, office-based cognitive assessment that 
includes tests of executive function, along with tests of visuospatial skills, memory, 
language, naming, attention, abstraction, orientation, and delayed recall. Although 

Clinical Pearl
 – In chronic kidney disease, executive function (organization, planning, 

judgment, reasoning) may be lost relatively early in the disease before 
memory, attention, and orientation and will impact the patient’s decision- 
making capacity.
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copyrighted, its use does not require a fee, and it can be downloaded online [11]. In 
43 hemodialysis patients and 42 controls, the MoCA showed a sensitivity and speci-
ficity of 77% and 79%, respectively, for detecting cognitive impairment when using 
a cut-off score of ≤ 24 out of 30 [12]. Results for the sensitivity and specificity of 
the MoCA’s executive subtests are not available. However, it can be assumed that 
executive dyscontrol may be missed in a small percentage of patients and that 
another small percentage may be mislabeled as having executive impairment when 
they do not. The MoCA also will detect impairment in short-term memory and other 
domains that may impact self-management of CKD and other comorbidities. It is 
recommended that the MoCA be repeated at regular intervals, such as annually 
when CKD is mild to moderate (eGFR 30–59 mL/minute/1,73m2) and at least semi-
annually when severe (eGFR < 30 mL/minute/1.73 m2).

In balance, using a validated cognitive screen like the MoCA will provide a rea-
sonable assessment of the patient’s decisional capacity. The results can be used to 
balance the ethical principles of autonomy, beneficence, and non-maleficence in 
making healthcare decisions.

8.8  Case Vignettes and Analyses

This section presents some patient clinical examples of decisional capacity determi-
nation in psychonephrology.

8.8.1  Case Vignette 1: Request for Discharge Against 
Medical Advice

A patient was a 25-year-old female with chronic systemic lupus erythematosus who 
presented to the hospital with acute renal failure and delirium. She was confused, 
irritable, and angry and demanded to leave the hospital “because I know my lupus, 
it’s just a part of me, I am not that sick.” A psychiatric consultation was ordered to 
determine decisional capacity for the patient to leave the hospital against medical 
advice (dispositional capacity determination). On interview, she had a fluctuating 
level of consciousness, largely disorganized speech, and a MoCA score of 10/30, 
and she could not tell the physician how she would take care of herself, as well as 

Recommendation
 – Evaluate decisional capacity using a time-efficient, validated cognitive 

screen that assesses executive function in addition to visuospatial skills, 
memory, language, naming, attention, abstraction, and orientation. An 
example of such a tool is the Montreal Cognitive Assessment (MoCA).

 – Integrate decisional capacity determination into a comprehensive inter-
view, paying attention to neurocognitive disorders.
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denying the seriousness of her illness. An occupational therapy assessment revealed 
severe impairment in basic activities of daily living skills. She was diagnosed with 
delirium with impaired decisional capacity to leave the hospital against medi-
cal advice.

8.8.2  Case Vignette 2: Request for Changing Treatment 
to Renal Transplant

The patient was a 45-year-old male with ESRD due to diabetes mellitus who has 
been on hemodialysis for 2 years. He was variably compliant with hemodialysis and 
on several occasions has presented with delirium due to acute uremia. He said he 
wanted to get a renal transplant “so I do not have to do this no more” and that if he 
got a renal transplant “I will be a normal person again.” He could only state that “I 
could die” regarding possible risks of renal transplant surgery but could not describe 
graft failure, bleeding, infection, or wound dehiscence as possibilities. On exam, he 
had a fluctuating level of consciousness and MoCA of 15/30, with poor attention, 
recall, and orientation. He was diagnosed with delirium due to uremia, rule out 
vascular dementia due to diabetes mellitus, with impaired decisional capacity for 
consent for renal transplant.

8.8.3  Case Vignette 3: Request for Hemodialysis Discontinuation

The patient was a 65-year-old male with ESRD on hemodialysis for 5 years. While 
he initially did well and even somewhat enjoyed the thrice weekly dialysis treat-
ments, attaching well to the dialysis center and becoming friends with other patients, 
he had done much worse in the previous year. Due to comorbid heart failure, he had 
had several hospitalizations with increasingly limited functional status. He told his 
nephrologist that “I appreciate what you have done for me, but, really, I have had 
enough. I am fatigued and pessimistic and realize that even if I continue dialysis, I 
know the heart failure will take me pretty soon.” On psychiatric interview, he had 
mild vascular dementia (MoCA of 20/30) and mildly dysphoric affect but was not 
actively suicidal nor depressed. He was able reasonably to understand how he would 
die from uremia with hypoactive delirium within a week of discontinuing dialysis 
and transition to comfort care. He was found to have intact decisional capacity to 
discontinue dialysis.

8.8.4  Case Vignette 4: Request for Other Organ Transplant

The patient was a 55-year-old female with history of chronic glomerulonephritis. 
She was admitted to the hospital with delirium from an acetaminophen overdose, 
requiring N-acetylcysteine to mitigate liver failure. A psychiatric consultation was 
requested to “see if she is still suicidal” and “to determine decisional capacity if she 
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needs a transplant.” On exam, she had a fluctuating level of consciousness, MoCA 
score of 8/30, and denied memory of the suicide attempt or current suicidal ideation. 
When told of the seriousness of her condition, she had poor understanding of her 
illness and could only say “I would consider it” if an orthotopic liver transplantation 
were to be recommended, and could not understand predictable surgical risks. She 
was diagnosed with delirium due to liver failure, major depressive disorder, and 
borderline personality disorder.

8.9  Key Takeaways

• Decisional capacity determinations are an inherent part of the practice of 
psychonephrology.

• Specific areas in psychonephrology where decisional capacity (including dispo-
sitional capacity) determinations are common include:
 – Preoperative decisional capacity for renal transplant surgery.
 – Evaluation of decisional capacity to both accept and discontinue dialysis.
 – Decisional capacity determinations in delirium presentations.

• Dementia is common in renal patients, as is depressive disorder, and these com-
mon neuropsychiatric comorbid illnesses may have differential contributions to 
decisional incapacity.

• Structured decisional capacity determinations are a part of a comprehensive 
consultation- liaison psychiatry consultation and require formal standardized 
cognitive assessment.

• In the case of dispositional capacity determinations, the psychiatric interview 
can be supplemented by in vivo demonstration of adequate activities of daily liv-
ing and social function with supplemental assessments by occupational therapy, 
physical therapy, and social work.

• Collaborative approaches between the nephrologist and psychiatrist are recom-
mended for comprehensive assessment and optimal patient care.
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9Consultation-Liaison Psychiatry 
and Collaborative Care Models 
of the Patient with Renal Disease

Briana S. Howarth, James A. Bourgeois, and Nick Kates

9.1  Introduction

Psychiatric illness is common in patients with chronic kidney disease (CKD) [1]. 
The prevalence of psychiatric illness in a randomly selected group of patients with 
end-stage renal disease (ESRD) in a hemodialysis unit was investigated [2]. More 
than 70% of these patients met the criteria for a psychiatric disorder. Depressive 
disorders were most common (prevalence rate of 29%), followed by anxiety disor-
ders (27%), substance use disorders (19%), and psychotic disorders (10%). CKD 
with comorbid psychiatric illness often results in higher rates of hospitalization and 
increased all-cause mortality [3].

Depressive disorders are the most common psychiatric illnesses in CKD, and the 
impact of depression on quality of life, morbidity, and mortality is profound [4]. 
Depression that coexists with a chronic medical condition can have a negative 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_9&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_9#DOI
mailto:bhowarth@haltonhealthcare.com
mailto:james.bourgeois@BSWHealth.org
mailto:nkates@mcmaster.ca


148

impact on patient activation, which is important for self-management, resulting in 
worse clinical outcomes [5]. In CKD specifically, depression’s negative impact has 
been attributed to alterations in adherence to medications and renal replacement 
therapy, changes in nutritional status, and an increased risk of self-harm and suicide 
attempts [6]. This is even more concerning because depression is often under- 
recognized and undertreated in patients with CKD.

In one sample of patients with ESRD, 80% who identified having comorbid psy-
chotic illness reported receiving psychiatric treatment compared to only 12% of 
those with comorbid anxiety or depression [2]. This is a multifactorial issue. 
Depressive symptoms and uremic symptoms overlap, complicating the ability to 
identify depressive illness. With the recognition that most patients with mild to 
moderate CKD receive their care within primary care setting, one must also con-
sider the challenges primary care physicians face due to the other demands on their 
time. Within specialist clinics, care may be fragmented with a focus on CKD man-
agement including management of hypertension and diabetes mellitus as the two 
most prevalent contributors to CKD, but often overlooking for and managing 
comorbid psychiatric illness. There may also be a misconception on the part of cli-
nicians providing care to patients with CKD that depression and anxiety are simply 
part of the ESRD experience, rather than discrete comorbid illnesses that need to be 
fully evaluated and treated.

9.1.1  Case Vignette 1

Mr. S was a 72-year-old male admitted to a medical surgical unit with acute on chronic 
renal failure. He had ESRD secondary to diabetic nephropathy. He had a history of 
major depressive disorder with psychotic features and was on a combination of venla-
faxine XR 225 mg po daily and aripiprazole 5 mg po daily. Despite correction of acute 
renal failure, with restoration of baseline renal function and eGFR of 10  mL/
min/1.73 m2, he complained of persistently low energy and nausea, which were nega-
tively impacting his ability to work with the physiotherapy team in the hospital.

Questions to consider are as follows:

• What is your differential diagnosis for Mr. S’s complaints of low energy 
and nausea?

• What is the role of the consultation-liaison psychiatrist in Mr. S’s care?

We will return to this case later in this chapter for further analysis.

Clinical Pearl
 – Depression is the most common comorbid psychiatric condition in patients 

with CKD.
 – Recognition of comorbid depression can have profound impacts on mor-

bidity and mortality for these patients if recognized and treated.
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9.2  The Chronic Care Model

The issues discussed previously underscore the difficulties with managing chronic 
conditions such as CKD and moving from reactive to proactive care. The focus on 
acuity and urgency, “putting out fires,” is often accompanied by a reduced emphasis 
on prevention and relapse prevention in between acute episodes nor on self- 
management, thereby resulting in suboptimal care for patients with CKD.  The 
chronic care model (CCM), as developed by Wagner (2019), provides direction for 
restructuring models of care for patients living with CKD [7]. The six components 
of the CCM promote and support clinical interactions between an activated and 
informed patient and the organized, collaborative, and proactive care team (see 
Table 9.1). Collaborative care, whereby a mental health professional is part of the 
care time either on the same site or indirectly, has demonstrated clear benefits in the 
identification and management of psychiatric illness in patients with comorbid non-
psychiatric medical illness in both specialty and primary care practices [8, 9].

The CCM is a framework designed to improve care for patients living with chronic 
illness like CKD and was born out of concern over inadequate management of 
patients living with chronic illness, particularly hypertension and diabetes mellitus 
[10–12]. Research in chronic illness management had identified shortcomings in the 
management of patients with chronic illness, with delays in the detection of compli-
cations or declines in health status. Morbidity in chronic illness was often attribut-
able to failures in self-management, support with inadequate patient education, and 

Table 9.1 The main components of the chronic care model

Category Description
1 Delivery system 

design
Roles of team members are clearly defined
Tasks are clearly delegated
Interventions focus on providing evidence-based care
Reliance on other health discipline clinicians

2 Self-management 
support

Promotion of behavioral change and psychosocial support
Enhancing patients’ participation in their care
Enhancing patients’ confidence in their own management
Patient activation

3 Decision support Clinical expertise – Collaborative care
Focus on stepped-care approaches and treatment algorithms
Care for chronic medical conditions and psychiatric conditions, 
which is evidence based
Well-organized and prepared multidisciplinary team

4 Clinical information 
systems

Supportive information technology
Patient tracking, proactive scheduling of team meetings, following 
of evidence-based guidelines and algorithms

5 Health systems Organization of health care
Quality of care

6 Community Nonprofit, governmental, faith-based organizations
Research and advocacy for better patient outcomes
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patient activation [13]. This was mostly due to the healthcare system being structured 
around acute care management. Patient needs were prioritized based on urgency 
rather than chronicity/severity and were reactive rather than proactive, which meant 
that the nuance of managing patients with chronic illness was often missed.

The original CCM, as developed by Wagner, identified six categories of interven-
tion, which demonstrated the most benefit for the management of patients with 
chronic illness, as outlined below [10]:

 (i) Delivery system design
 (ii) Self-management support
 (iii) Decision support
 (iv) Clinical information systems
 (v) Health systems
 (vi) Community

The CCM is extremely applicable in the management of CKD. The prevalence of 
CKD is steadily increasing due to the aging population and the increasing preva-
lence of both hypertension and diabetes mellitus. Due to the increasing prevalence 
and improved identification of patients with mild-moderate CKD in primary care 
settings, the focus has shifted to developing care models that improve renal, cardio-
vascular, and psychiatric outcomes. In line with the CCM, many studies have identi-
fied that management of CKD has improved outcomes when care between primary 
care and specialist clinics is better coordinated, including the delegation of tasks to 
other health professionals, primarily nurses and nurse practitioners, with a focus on 
patient self-management and clinical decision support [14].

Chen et al. conducted an open-label randomized controlled trial to determine the 
impact of self-management support on the care of patients with CKD [15]. Self- 
management support consisted of education for patients, delivery of health informa-
tion, and the availability of support via telephone. The results demonstrated 

Recommendation
 – When providing psychiatric care to patients with CKD, activating the 

patient to be an active participant in their psychiatric and nephrology care 
will have benefits for both their mental and physical health.

Clinical Pearl
 – Patients with CKD have improved outcomes when care between primary 

care and specialist clinics is coordinated with delegation of tasks to other 
health professionals.

 – These outcomes are further enhanced when a focus is put on patient self- 
management and patient activation.
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significant improvements in outcomes in terms of increased eGFR and reduced hos-
pital admissions in patients receiving self-management support.

Clinicians can learn from the success of the CCM that can be applied to models of 
care for patients with CKD when it comes to management of comorbid psychiatric 
conditions. In patients with CKD, the presence of comorbid psychiatric conditions 
increases healthcare resource utilization and healthcare costs [16]. Patients with comor-
bid psychiatric and nonpsychiatric chronic medical conditions are more likely to be of 
lower socioeconomic status, to have multiple chronic illnesses, and to have an increased 
risk of overall mortality [16]. We know that in CKD the comorbidity with depressive 
disorder significantly increases morbidity and mortality, while the increased resource 
utilization and healthcare costs can largely be attributed to excessive relative reliance 
on acute care due to reduced access to coordinated care and collaborative mental health 
care [16]. Collaborative psychiatric care has also been shown to increase the detection 
and management of psychiatric illness in primary care and specialist practices [8, 9, 17].

9.2.1  Case Vignette 1 (Continued)

Mr. S was later discharged from the hospital. The consultation-liaison psychiatrist 
was concerned with the dose of venlafaxine XR, given his eGFR, and initiated a 
gentle down-taper of venlafaxine XR to 150 mg daily. He continued to take aripip-
razole 5 mg daily. The low energy and persistent nausea were attributed to uremia. 
Mr. S was instructed to follow up with his primary care physician, nephrologist, and 
psychiatrist upon discharge from hospital. When he saw his primary care physician, 
the nausea had worsened considerably, and he was having passive suicidal ideation.

Question to consider is as follows:

• How could Mr. S’s care have been restructured in order to better support the 
management of both ESRD and major depressive disorder?

We will return to this case later in this chapter for further analysis.

9.3  Collaborative Care and Consultation-Liaison Psychiatry

The definitions outlined in Table 9.2 provide context to the following discussion of 
collaborative care and consultation-liaison psychiatry [18, 19]. Psychiatric illness is 
often underdiagnosed and undertreated in patients with comorbid chronic nonpsy-
chiatric medical illness such as CKD. This is further complicated by the fact that 
patients with depressive disorders can often present with somatic symptoms, espe-
cially in older adults, who make up the majority of people with CKD. Out of his 
work as a consultation-liaison psychiatrist, Katon identified this dilemma and strove 
to help nonpsychiatric physicians learn to identify psychiatric illness in patients 
with comorbid chronic nonpsychiatric medical illness [20]. However, simply 
increasing the rate of accurate diagnosis and initiating treatment for depressive dis-
orders were not sufficient to improve care for patients with depressive disorder in 
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the primary care setting. To achieve this, care needs to be systematic and evidence 
based, with enhancement of behavioral strategies to involve patients in their own 
care, which is where collaborative care can play an important role.

9.3.1  Case Vignette 2

Mrs. I was a 73-year-old female with a major depressive episode, precipitated by the 
sudden death of her husband who had a major neurocognitive disorder and for 
whom she had been the primary caretaker. Mrs. I had been referred for geriatric 
psychiatry consultation by the geriatric medicine outpatient clinic. Her medical his-
tory was significant for osteoarthritis, non-insulin-dependent diabetes mellitus, 
hypertension, and CKD. Her medication list included metformin, ramipril, hydro-
chlorothiazide, and acetaminophen. After diagnosing her with a major depressive 
episode, the geriatric psychiatrist prescribed sertraline 25 mg po daily for 14 days, 
to be increased to 50 mg po daily, and asked Mrs. I to follow up in 1 month.

Mrs. I presented to her primary care physician 2 weeks before the scheduled geri-
atric psychiatry appointment, with progressive worsening of her mood accompanied 
by low energy, with significant fatigue and lethargy, as well as new signs of cognitive 
impairment. On assessment, she was alert, though inattentive, and she was oriented 
to person, but not to place or time. The physician attempted to accomplish an Mini-
Mental Status Exam (MMSE) test, but Mrs. I was unable to tolerate the exam. Mrs. 
I’s physician reached out to the geriatric psychiatrist urgently for assistance and 
asked whether the dose of sertraline should be increased given her worsened mood.

Questions to consider are as follows:

• What is the most likely explanation for Mrs. I’s current presentation?
• What investigations must be ordered?

We will return to this case later in this chapter for further analysis.

Table 9.2 Definitions of consultation-liaison psychiatry, shared care, collaborative care, and inte-
grated care

Consultation- 
liaison 
psychiatry

Formerly termed “psychosomatic medicine”
Psychiatrists working at the interface of psychiatry and medicine
Psychiatry services available to patients admitted to medical/surgical wards as 
well as some outpatient clinic settings

Shared care Approach to care which uses skills and knowledge of different clinicians – 
Usually physicians – To provide better coordinated care to patients with 
comorbid conditions

Collaborative 
care

Primary care physician and/or specialist and mental health clinicians share 
resources, expertise, knowledge, and decision-making wherever they may be 
working to ensure patients receive effective care from the right clinician in the 
most convenient location and in a timely and well-coordinated manner

Integrated 
care

Co-location of primary care physician/specialist and psychiatric clinicians 
using systematic approach to provide care to a defined population with 
realigning of distribution, delivery, management, and organization of services 
to develop comprehensive care
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9.3.2  Collaborative Care

The American Psychiatric Association released a report in 2016, Dissemination of 
Integrated Care Within Adult Primary Care Settings [21]. This report has a useful 
four-pronged approach as outlined below and is based on Katon’s original work [20].

 (i) Collaborative mental health care is team-based care. Teams are often led by 
primary care clinicians and consist of consultant psychiatrists and care 
managers.

 (ii) Collaborative mental health care is population based. Collaborative mental 
health care is not formulaic. It must be adapted to fit the population served by 
that primary care clinician, thus providing broad applicability, and needs to 
focus on those not being seen as well as those receiving care.

 (iii) Collaborative mental health care is measurement-guided care. Proactive 
follow-up with evidence-based tools for determining response to treatment is 
essential. Integral to this is the concept of treating to target.

 (iv) Collaborative mental health care is evidence based. Drawing on decision 
support, as outlined by Wagner [10], collaborative mental health care is effi-
cient due to its reliance on evidence-based care, following of guidelines and 
treatment algorithms, and the use of evidence-based tools for screening and 
assessing treatment response.

Drawing upon these four principles, several studies have demonstrated that the 
collaborative care model can improve the detection and treatment of depressive 
disorders in patients with chronic nonpsychiatric medical illness in both primary 
care and specialty settings. The Improving Mood-Promoting Access to 
Collaborative Treatment (IMPACT) study is one of the best-known studies dem-
onstrating this result. The IMPACT study used collaborative care, with a stepped 
approach to improve the recognition and management of depression in older 
adults in primary care setting. They demonstrated not only clinically significant 
symptom improvement but also improved functioning and physical activity, with 
a reduced risk of myocardial infarction and stroke in the 1 year after completion 
of the study [9, 22].

Katon developed another collaborative care program, the Pathways study, for 
patients with comorbid diabetes mellitus and depressive disorders who were 
managed in primary care settings [17]. This demonstrated improved outcomes 
for both depressive disorder and diabetes mellitus, as measured by statistically 
significant changes in HbA1C over time. Although improvement in depressive 
symptoms was seen for patients with comorbid depressive disorders and diabetes 

Recommendation
 – When providing psychiatric care to patients with CKD, utilize appropriate 

treatment guidelines and a stepped-based care approach to optimize treat-
ment response.
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mellitus, improvement in depressive symptoms alone did not result in improve-
ment in diabetes outcomes. Implementing an active care plan with clear treat-
ment goals for diabetes mellitus and comorbid depressive symptoms is likely to 
result in improvement in diabetes mellitus, and this is addressed by the collab-
orative care model.

The collaborative care model will enhance the management of comorbid psy-
chiatric illness and nonpsychiatric medical illnesses like coronary artery disease 
and CKD, which are common in patients with diabetes mellitus [23]. Through the 
IMPACT trial, we know that collaborative mental health care is effective when 
managing psychiatric symptoms in patients with complex comorbid medical con-
ditions but is also effective in managing other aspects of their medical conditions 
such as blood sugar control and blood pressure management. In complex patients, 
such as those living with CKD, competing demands and fragmentation of care can 
have an impact not only on the assessment and management of these comorbid 
psychiatric conditions but also on the management of comorbid systemic medical 
conditions such as diabetes mellitus and hypertension. Collaborative care with a 
team-based, care management approach can address not only comorbid psychiat-
ric conditions but also the management of all chronic conditions, optimizing self-
management support around aspects of care such as medication adherence, blood 
pressure monitoring, and blood sugar monitoring [22]. This approach may have 
been particularly beneficial for both Mr. S and Mrs. I in case vignettes 1 and 2, 
respectively, where fragmented care may have contributed to their relatively 
poorer psychiatric outcomes.

9.3.3  Case Vignette 3

Ms. V was an 83-year-old female with bipolar I disorder. She had been on lithium 
carbonate for more than 30  years with good control of her manic symptoms. 
Lithium was discontinued after she developed ESRD with a baseline eGFR of 
15 mL/min/1.73 m2. Discontinuation of lithium precipitated an episode of mania 
with psychotic features for which she was admitted to an inpatient psychiatry unit. 
She was started on valproic acid 1500 mg po qhs and olanzapine 20 mg po qhs and 
discharged. She re-presented to hospital 4 weeks later with a decreased level of 
consciousness, confusion, and gait ataxia. Bloodwork done in the emergency 
department showed that the creatinine level had now increased to 436 umol/L 
(4.93 mg/dL), eGFR was 10 mL/min/1.73 m2, and serum sodium had increased to 
156 mmol/L. Consultation-liaison psychiatry was asked to see Ms. V to rule out 
delirium.

Questions to consider are as follows:

• What is the differential diagnosis for her presentation of confusion and 
gait ataxia?

• What is the significance of her elevated serum sodium? What else would you 
recommend ordering to narrow the differential?

B. S. Howarth et al.
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• How might Ms. V’s outcomes change if her psychiatric care were co-located 
with her nephrology care?

We will return to this case later in this chapter for further analysis.

9.3.4  Consultation-Liaison Psychiatry

Consultation-liaison psychiatry is an antecedent of collaborative mental health care. 
Commonly thought to be the psychiatric care available to inpatients admitted with 
medical/surgical illness, it in fact encompasses psychiatrists (in both inpatient and out-
patient settings) operating at the intersection of medicine and psychiatry. Consultation-
liaison psychiatry has formerly been known as “psychosomatic medicine” or “medical 
psychiatry.” But today it is the preferred name as it underscores the critical role consul-
tation-liaison psychiatrists play in integrating psychiatric care into medical-surgical 
inpatient units and also outpatient medical clinics like nephrology clinics and hemodi-
alysis units [24]. Recognizing this, the Academy of Psychosomatic Medicine changed 
its name to Academy of Consultation-Liaison Psychiatry in 2017 [25].

With the high prevalence of psychiatric illness in patients with CKD, most 
nephrology programs are attached to a consultation-liaison psychiatry team [24]. 
There are many roles of the consultation-liaison psychiatrist in these settings 
(Table 9.3) [19]. The consultation-liaison psychiatrist plays a critical role in helping 
nephrology teams build their capacity to recognize many psychiatric conditions and 
their impact on the morbidity of patients with CKD. This includes increasing their 
knowledge of and ability to recognize common symptoms, simple management 
strategies, broadening their awareness of community resources and programs, and 
providing information and resources they can impart to patients to assist them with 
managing their own condition. This is much easier in a collaborative relationship, 
where clinicians know they have easy access to support and guidance from mental 
health professionals and assistance in accessing services.

Table 9.3 Roles of the consultation-liaison psychiatrist to renal patients [19]

Role Description
Consultation Assessment and management of psychiatric sequelae to medical conditions

Diagnosis of psychiatric conditions in the presence of comorbid medical 
conditions
Identification and management of drug interactions between psychotropic and 
non-psychotropic medications
Psychopharmacological management in comorbid medical conditions
Effect of non-psychotropic medications on psychiatric conditions

Liaison Education to nephrology team
Building capacity with nephrology team to enhance recognition and 
management of psychiatric conditions
Advocacy for patients with psychiatric conditions
Assistance with “difficult” scenarios; e.g., treatment refusal, withdrawal of renal 
replacement therapy, assessment of decisional capacity
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9.4  Collaborative Mental Health Care for CKD Patients

As illustrated throughout this chapter, psychiatric illness is common in patients liv-
ing with CKD but is under-recognized and undertreated, resulting in increased mor-
bidity and mortality for these patients. Collaborative mental health care has been 
demonstrated to improve the recognition and management of psychiatric illness in 
individuals with comorbid medical conditions, and team-based care is a critical 
component of collaborative mental health care.

The Technology Assisted stepped Collaborative Care Intervention (TACcare) 
trial [26] is a multicenter randomized controlled trial that is investigating the impact 
of a short-term collaborative intervention of cognitive behavioral therapy (CBT) 
and/or psychopharmacology for symptoms of fatigue, depression, and pain in 
hemodialysis patients. A stepped-care approach, individualizing treatment to 
patients’ needs, implemented and monitored by a care manager was undertaken. 
Care managers are a critical component of collaborative care as they act as the liai-
son between patient and other health-care professionals, bridging the activated 
patient and a well-organized multidisciplinary team.

Recognizing the potential limits of accessing mental health professionals given 
high demands, collaborative care lends itself well to virtual modes of care. The 
TACcare trial is unique in that the behavioral component of the intervention is partly 
delivered by video conference to the hemodialysis unit directly. Primary outcome 
measures are changes in depression, fatigue, and pain as ascertained by the Beck 
Depression Inventory-II (BDI-II), Functional Assessment of Chronic Illness Therapy – 
Fatigue (FACIT-F), and Brief Pain Inventory (BPI) short form. Final results are pend-
ing at the time of writing this chapter, but this is an innovative and promising 
application of collaborative care to improve the management of psychiatric disorders 
in patients with ESRD. Within the hemodialysis population, other studies have been 
conducted looking at how collaborative care can improve patient activation, which, as 
discussed previously, may in turn improve mental health outcomes.

ShareHD is a study in progress investigating the impact of shared hemodialysis 
care on patient activation and in turn the patient’s experience of care, quality of life, 
and medical outcomes [5]. Patients are educated and activated by the health-care 
team to be active participants in their hemodialysis. Overall, patients report an 
improved experience of care, greater independence, and a greater sense of control.

In summary, collaborative care should be an important part of the management 
of patients with CKD including ESRD. Based upon recent research, its wider imple-
mentation will likely result in improved detection and management of comorbid 
psychiatric illness.

9.5  Case Vignette Analyses

9.5.1  Case Vignette 1

The case of Mr. S demonstrated the broad differential one must take when an indi-
vidual with CKD presents with depressive symptoms. The differential diagnosis 
includes major depressive disorder, depressive disorder due to another medical 
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condition (uremia), delirium, and side effects of high-dose venlafaxine XR in the 
context of reduced eGFR. The consultation-liaison psychiatrist’s first role is in the 
diagnostic assessment of psychiatric illness bearing in mind the contribution of 
comorbid acute medical processes. Second, psychiatric treatment can be modified 
bearing in mind acute medical processes (e.g., renal dose adjustment of venlafaxine 
XR). Third, but likely most important, is the liaison with allied health team to sup-
port Mr. S’s participation with physiotherapy, for example, creation of a behavioral 
care plan or direction on how to effectively communicate with Mr. S and how to 
promote behavioral activation. How could Mr. S’s care be restructured in order to 
better support the management of both ESRD and the major depressive disorder? A 
collaborative approach that is team based, measurement guided, evidence based, 
and population focused has been demonstrated to provide earlier recognition of 
problems and more effective mental health care to patients with comorbid psychiat-
ric and chronic medical conditions. Consultation-liaison psychiatry team embedded 
in a hemodialysis unit or nephrology clinic can operationalize this and provide 
opportunities for building capacity within nephrology teams for improved assess-
ment and management of comorbid psychiatric conditions.

9.5.2  Case Vignette 2

Ms. I was presenting with signs suggestive of worsening major depressive episode, 
but given the relative recency of initiating a selective serotonin reuptake inhibitor 
(SSRI), hyponatremia secondary to syndrome of inappropriate secretion of antidi-
uretic hormone (SIADH) must be high on the differential. To further investigate 
this, the astute psychiatrist should order serum electrolytes and extended electro-
lytes, blood urea nitrogen, creatinine, serum osmolality, urine electrolytes, and 
urine osmolality and other routine delirium studies. It is imperative that Ms. I then 
be seen by her primary care physician acutely or, if needed, directed to the emer-
gency department.

9.5.3  Case Vignette 3

The consultation-liaison psychiatrist must be acutely aware of the differential diag-
nosis of confusion and gait ataxia in individuals taking antipsychotic medications 
and mood-stabilizing medications that includes, though is not limited to, neurolep-
tic malignant syndrome, valproic acid toxicity, hepatic encephalopathy/delirium, 
uremic encephalopathy/delirium, and stroke. In the case of Ms. V, the elevated 
serum sodium points to the possibility of diabetes inspidus. Elevated serum sodium 
with high serum osmolality and low urine osmolality may point toward diabetes 
insipidus in the context of chronic lithium use. If Ms. V’s psychiatric care were co-
located with her nephrology care, the comorbid psychiatric condition may have 
been recognized and managed earlier. Case conferencing can occur more seam-
lessly; “hallway consultations” may have activated the psychiatry team to detect a 
change in underlying medical status and facilitated quicker access to specialty 
nephrology care.
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9.6  Key Takeaways

• Psychiatric comorbidities are common in patients living with CKD.
• Depression is often under-detected and undertreated in patients with comorbid 

CKD, resulting in increased morbidity and mortality and reduced quality of life.
• Psychiatric symptoms in CKD, in particular depression and anxiety, may play a 

critical role in reducing a patient’s ability to manage their own care, thereby 
lowering patient activation in a condition in which patient activation is already 
impaired.

• Collaborative care in general can be applied in CKD to enhance patient activa-
tion, which may in turn improve comorbid psychiatric illness.

• Collaborative mental health care improves detection and management of psychi-
atric illness in both primary care and specialist practices in patients with comor-
bid chronic illness.

• These models need to see building the capacity and expertise of medical and 
primary care clinicians as one of their key activities.

• Consultation-liaison psychiatry needs to draw upon similar principles and prac-
tices to collaborative care models, embedding mental health professionals within 
primary care and specialist practices to deliver evidence-based mental health care.
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10.1  Introduction

Chronic kidney disease (CKD) is associated with increased mortality, cardiovascu-
lar events, and all-cause hospitalizations. Psychiatric comorbidity further increases 
these risks when compared to the general population. Globally, the prevalence of 
end-stage renal disease (ESRD) has increased and is associated with a reduced 
health-related quality of life and premature death [1–4]. Patients are required to 
make significant changes to their lifestyle, including diet, activity levels, and gen-
eral health management. With progression of kidney disease, patients often require 
renal replacement therapy. These measures act to replace the function of kidney 
filtration and include hemodialysis, peritoneal dialysis, and kidney transplant. 
Transplantation is the ultimate form of renal replacement and has been associated 
with improved quality of life and prolonging of survival.

Psychiatric support to individuals with kidney disease varies among nations and 
institutions. Growing literature supports interdisciplinary actions among nephrol-
ogy services and other healthcare teams. This chapter will focus on the importance 
of psychiatric care in this patient population. CKD and ESRD can be debilitating 
and are associated with elevated rates of psychiatric comorbidity. Psychiatric disor-
ders are found at higher rates in chronic systemic medical conditions, and CKD and 
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ESRD are of particular areas of concern in this regard. Kidney disease impacts qual-
ity of life, and treatment decisions and disease course can destabilize or contribute 
to comorbid psychiatric disorders, especially if not identified and clinically man-
aged. Societies on renal disease from around the world emphasize the psychological 
distress that this progressive condition can have on individuals. A comprehensive 
psychiatric assessment can allow for early connection helping to build therapeutic 
rapport and familiarity with their care team and allow for psychopharmacologic 
intervention where appropriate.

10.2  Depressive Disorders

10.2.1  Case Vignette 1: The Depressed Patient

A 62-year-old woman with a prior history of major depressive disorder and CKD 
presented for follow-up to her nephrologist. Psychiatric consultation was requested 
for assessment of low mood. Affect had previously been euthymic with the use of 
the selective serotonin reuptake inhibitor, sertraline 100 mg per day, and nonphar-
macological approaches including prior cognitive behavioral therapy for major 
depressive disorder and behavioral activation. More recently, the patient has been 
less active with a decline in mood for approximately 3 weeks. Neurovegetative 
symptoms have emerged with notable poor sleep and early morning awakenings as 
well as poor concentration, low appetite with 5 lb weight loss, and nihilistic thought 
content and guilt related to believing that she caused the kidney impairment herself 
due to poor diet and sedentary lifestyle. She also described passive suicidal ide-
ation. The patient was diagnosed with a recurrent major depressive episode and 
was connected with the psychiatrist in the nephrology clinic to co-manage her case.

10.2.2  Case Vignette 1 Analysis

In this case, it is important to think about this patient scenario from a biopsychoso-
cial perspective. Biologically, due to the nature of major depressive disorder, there 
is a predisposition to a recurrent major depressive episode. A history of CKD will 
also increase this risk for recurrent major depressive episode. Importantly, distress 
is a common feature in kidney disease and fluctuates with progression of the dis-
ease. Psychological and social aspects tie closely into mood stability, and for this 
reason, patients often benefit from an interdisciplinary team approach with the goal 
of optimizing patient supports.

10.2.3  Epidemiology and Risk Factors

Depressive disorders in those with kidney impairment have been found at increased 
rates compared to the general population; in those with CKD or ESRD, depressive 
disorder occurs at rates three to four times higher than the general population, which 
is also two to three times more often compared to other chronic systemic diseases 
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[1, 4]. Literature shows that the prevalence rate of depressive symptoms and depres-
sive disorder in CKD is 21.4% [4]. Factors associated with depression include 
younger age, female sex, Black and Hispanic race, lower education and financial 
income, unemployment, hypertension, smoking, diabetes mellitus, and cardiovas-
cular disease [5, 6]. Similarly, the prevalence rate of depressive symptoms and 
depressive disorder in ESRD is 22.8% [4]. Factors associated with depression in 
those with ESRD include younger age, female sex, White race, diabetes mellitus, 
longer treatment with dialysis, coronary artery disease, cerebrovascular disease, and 
peripheral vascular disease [7].

Depression and kidney impairment have been theorized to have a bidirectional, 
reciprocal association [4]. Depression is known to be common with ESRD, in part 
attributed to psychosocial and biologic changes that accompany renal impairment. 
Both biological and behavioral factors are discussed as mechanisms contributing to 
depression in renal impairment (Table 10.1). One such biological influence is that of 
heart rate variability. Low heart rate variability has been observed in patients with 
depressive disorder and ischemic heart disease, and this co-occurrence is associated 
with higher mortality. However, the relation of heart rate variability to renal out-
comes is debatable, and studies have indicated that reduced heart rate variability 
may be a complication of CKD rather than a causal factor [8]. CKD has also been 
associated with hyperactivity of the hypothalamic-pituitary axis that can lead to 
depressive disorder as elevated levels of cortisol and norepinephrine lead to inflam-
mation and malnutrition states like cachexia [9]. (For more information on the role 
of nutrition in CKD, see Chap. 19.)

10.2.4  Diagnosis of Depressive Disorder in Renal Impairment

Diagnosing depressive disorder in the renally impaired patient can be a challenge 
due to the overlapping physical effects of uremia with the neurovegetative symp-
toms of clinical depression. Screening for depression through a structured clinical 
interview remains the gold standard in making a diagnosis; however, depressive 
disorder can also be assessed through validated rating scales. Such rating scales like 
the Hamilton Rating Scale for Depression and the Beck Depression Inventory can 
be helpful means to first identify those with symptoms which should then be further 
assessed by a structured interview. It is important to distinguish symptoms of ure-
mia versus major depressive disorder (or clinical depression) to best guide treatment 
and management. Symptoms of uremia (e.g., fatigue, insomnia, poor appetite) can 
overlap with those of major depressive disorder and be difficult to differentiate. 

Table 10.1 Mechanisms contributing to depressive disoder in renal patients

Biological Behavioral
Low heart rate variability
Hyperactivity of hypothalamic-pituitary axis

Interpretation of illness
Distress
Lifestyle factors (smoking, substance use)
Sedentary lifestyle
Obesity
Limited social supports
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However, these uremic symptoms can be distinguished from depressive symptoms 
during a clinical interview. Evidence suggests vascular major neurocognitive disor-
der (or vascular dementia) to be the most prevalent form of major neurocognitive 
disorder in the CKD population [10]. Features of vascular dementia overlap with 
features of major depression and hypoactive delirium. Although neurocognitive dis-
orders are discussed elsewhere, for a review of delirium and neurocognitive disor-
ders of renal disease, please refer to Chap. 12. Because of the overlapping nature of 
these distinct syndromes, the clinical interview remains the gold standard for diag-
nosing major depression in renal patients.

10.2.5  Outcomes and Prognostic Considerations

Depressive disorder in CKD is often underrecognized and thus undertreated. 
Untreated depression is associated with poor medical outcomes including hospi-
talization, increased length of stay in hospital, cardiovascular events, peritonitis, 
withdrawal from dialysis, and death from suicide [11, 12]. Compared to the gen-
eral population, rates of completed suicide are elevated in those on long-term 
dialysis [12]. Mortality in those with ESRD and major depressive disorder is 
identified as 1.5 times higher than in those with depressive disorder alone and is 
correlated with the severity of depression [13]. Due to the nature of the disease, 
there is a negative impact on the quality of life of individuals with comorbid 
depressive disorder and CKD or ESRD. Examples of this include limited social 
support and sexual dysfunction, loss of employment, and less mobility. [3]. 
Patients with depressive disorder are also less likely to engage in treatment 
adherence [2]. Cognitive slowing and distorted thinking are common symptoms 
in depressed patients and may interfere with decision-making abilities at impor-
tant points in care [14]. (For further review of decisional capacity evaluation, see 
Chap. 8.)

Kidney disease comes with significant challenges including the psychological 
interpretation of the illness, physical impairment, the time-consuming nature of 
treatment, and reliance on dialysis for survival. These issues can cause psychologi-
cal distress and can cause poor adherence to treatment, smoking, low physical activ-
ity, and obesity, which can be perpetuated by lack of social support and poor quality 
of life.

10.2.6  Treatment of ESRD as It Relates to Depressive Disorder

Peritoneal dialysis is often carried out at home and affords patients greater auton-
omy versus hemodialysis, which is carried out at a healthcare institution. However, 
despite increased autonomy, rates of major depressive disorder range from 18.7% to 
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51% and may be elevated because of the time-intensive nature of this treatment 
[15]. Hemodialysis can also be financially burdensome [16]. Though time intensive 
and costly, hemodialysis comes with greater social support given the presence of 
other patients and healthcare workers, which may account for lower rates of depres-
sive syndromes compared to peritoneal dialysis.

Kidney transplant is a more definitive means of renal replacement treatment 
and can significantly improve the quality of life of patients undergoing dialysis. 
Rates of major depressive disorder in kidney transplant recipients are higher than 
the general population and lower than those receiving dialysis [17]. This can be 
a challenging time in the disease course because transplant often brings initial 
feelings of hope, which can evolve into feelings of hopelessness, disappoint-
ment, anxiety, and disillusionment associated with long waitlists [18]. Challenges 
following transplant continue with the potential for graft failure, complex medi-
cation schedules, medication side effects, and medical complications. Individuals 
undergoing transplant can have unrealistic expectations of a “normal” life with-
out chronic disease; however, kidney transplantation is often a “progressive” 
chronic disease that requires ongoing medical management. For this reason, it is 
important to ensure adequate mental health support throughout the patient’s ill-
ness and treatment journey.

The most common psychotropic medications used to treat depressive disorder 
are presented in Table  10.2. (See also Chap. 5) Regarding nonpharmacological 
approaches to treat depressive disorder in renal patients, please refer to Chap. 7.

Clinical Pearl
 – A bidirectional connection exists between depression and the pathophysi-

ologic changes seen in kidney impairment.
 – Patients should be screened for depressive disorders when starting dialysis 

and every 6 months thereafter.
 – Psychosocial stress, including from managing the kidney disease and non-

medical stressors, can contribute to depressive symptoms and should be 
monitored at each assessment.

Clinical Pearl
 – The link between illness perception and depression is a current area of 

focus that studies an individual’s perception of their illness based on their 
understanding of the trajectory of illness, chronicity, associated symptoms 
of the illness, and how the illness is controlled by their own behavior or 
treatment.
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Table 10.2 Common psychotropic medications used in the general populationa

Drug class/medication 
(starting dose/day)b

Dose in CKD and 
ESRD Main side effects and monitoring

Antidepressants
SSRIs Citalopram

(10 mg qd)
CKD mild to 
moderate: no dose 
adjustment
ESRD: use with 
caution; consider 
decreasing sertraline 
maximum dose

Headache, nausea (given with food to 
decrease GI upset), diarrhea, sweating, 
insomnia, SIADH/hyponatremia, risk of 
bleeding, risk of falls/fractures/
osteoporosis
QTc prolongation at >40 mg dose of 
citalopram (this is the max recommended 
dose, 20 mg per day for escitalopram 
similarly)
First-line treatment for major depressive 
and anxiety disorderc

Escitalopram
(5 mg qd)
Sertraline
(25 mg qd)

SNRIs Venlafaxine 
XR
(37.5 mg qd)

Normal eGFR: dose 
75–225 mg/d
eGFR 10–70: 
consider reducing 
total daily dose by 
25–50%
ESRD: reduce total 
daily dose by 50%

Dry mouth, nausea, constipation, SIADH/
hyponatremia, risk of bleeding
First-line treatment for major depressive 
disorder, anxiety disorder, OCD, PTSDc

Duloxetine
(30 mg qd)

eGFR >30: no dose 
adjustment
eGFR <30: use not 
recommended

NaSSA Mirtazapine
(15 mg qhs)

ESRD: consider dose 
reduction; clearance 
reduced by 50%

Sedation, weight gain, constipation, mild 
anticholinergic effects, decreased WBC
May be relatively more sedating at lowest 
doses (<15 mg) and in the first weeks of 
therapy; in older adults, consider starting 
at 15 mg to avoid sedation
First-line treatment for major depressive 
and anxiety disorderc

NDRI Bupropion XL
(150 mg qd)

CKD: consider dose 
reduction and/or 
frequency

Dry mouth, agitation, constipation
Can lower seizure threshold
First-line treatment for major depressive 
disorder; no data to support use in anxiety 
disordersc

Mood stabilizers
Lithium
(150–300 mg qhs)

Severe renal 
impairment: strong  
contraindication

GI upset, tremor, benign leukocytosis, 
hypothyroidism, hyperthyroidism, 
hyperparathyroidism, interstitial 
nephropathy, diabetes insipidus, 
neurotoxicity (with toxicity), cardiac 
conduction abnormalities, delirium
Pre-treatment workup and monitoring 
tests: CBC, TSH, calcium, eGFR, serum 
lithium level, ECG
First-line treatment for acute mania, acute 
bipolar I depression, maintenance 
treatment of bipolar disorderc
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Table 10.2 (continued)

Drug class/medication 
(starting dose/day)b

Dose in CKD and 
ESRD Main side effects and monitoring

Valproic acid (valproate)
(125–250 mg qd-bid-tid)

CKD: no dose 
adjustment

GI upset, nausea, vomiting, diarrhea, 
constipation, hepatotoxicity, pancreatitis, 
weight gain, tremor, dizziness, ataxia, 
headache, thrombocytopenia, SIADH/
hyponatremia, hyperammonemia; risk of 
suicidal ideation/behavior
Pretreatment workup and monitoring tests: 
CBC, liver enzymes, serum valproate 
level; check for serum hyperammonemia 
when altered mental status
First-line treatment for acute mania, acute 
bipolar I depression, maintenance 
treatment of bipolar disorderc

Lamotrigine
(12.5–25 mg qd-bid)

ESRD: consider 
reduced maintenance 
dosage

Nausea, vomiting, diarrhea, blurred vision, 
headache, dizziness, ataxia, confusion, 
Stevens-Johnson syndrome; risk of suicidal 
ideation/behavior; do not combine with 
valproate
First-line treatment for acute bipolar I 
depression, maintenance treatment of 
bipolar disorderc

Antipsychotics
Haloperidol
(0.25–0.5 mg bid)

CKD: no dose 
adjustment

EPS: Parkinsonism, akathisia, dyskinesia
Avoid use if QTc >500 ms
Increased mortality in patients with 
dementia (major neurocognitive disorder)
Gold standard symptomatic treatment for 
delirium
Given IM in ED when other formulations 
are unavailable

Olanzapine
(2.5–5 mg qd)

CKD: no dose 
adjustment

Anticholinergic, weight gain, 
hyperglycemia, hypertriglyceridemia
Avoid in diabetes mellitus

Risperidone
(0.25–0.5 mg qd-bid)

CKD: reduce dose EPS: Parkinsonism, akathisia, dyskinesia
Hyperprolactinemia
Pedal edema

Paliperidone
(3 mg qd)

CKD: reduce dose
ESRD: use not 
recommended

EPS: Parkinsonism, akathisia, dyskinesia

Quetiapine
(12.5–25 mg qd-tid)

CKD: no dose 
adjustment

QTc prolongation, orthostatic hypotension
Anticholinergic, weight gain, 
hyperglycemia, hypertriglyceridemia

Aripiprazole
(2–5 mg qd)

CKD: no dose 
adjustment

Akathisia, Parkinsonism

(continued)
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10.3  Anxiety Disorders

Anxiety disorders in CKD and ESRD are an area less studied. Existing evidence 
shows that anxiety symptoms and anxiety disorders are common in patients with 
CKD and have been associated with poor health-related quality of life and increased 
hospitalizations and mortality [19]. Poor health-related quality of life is associated 
with higher risks for ESRD and all-cause mortality in patients with CKD [19]. At 
this time, there is no known significant difference in the frequency of anxiety-related 
symptoms among the various stages of CKD. Rates of anxiety symptoms and disor-
ders are approximately two times higher in those with CKD compared to the general 
population; 12–52% of those with ESRD experience anxiety symptoms and anxiety 
disorders [20]. High levels of anxiety syndromes are associated with increased hos-
pitalizations and days in hospital, progression to dialysis, and death [16].

Given the chronicity of renal disease, these patients often encounter difficulties 
in managing life stressors and other psychological stress and illness burden; thus, 
symptoms of anxiety (and also depression) can fluctuate throughout the disease 

Table 10.2 (continued)

Drug class/medication 
(starting dose/day)b

Dose in CKD and 
ESRD Main side effects and monitoring

Anxiolytics/sedatives
Lorazepam
(0.25–0.5 mg qhs-bid-tid)

CKD mild to 
moderate: no dose 
adjustment
ESRD: use not 
recommended

Use with caution in renal impairment
Older adults are prone to CNS depression; 
if used, start at very low dose, depending 
on patient response, to minimize cognitive 
impairment and falls
Paradoxical reactions: agitation, excitation

Trazodone
(12.5–25 mg qhs-bid-tid)

CKD: no dose 
adjustment; increase 
carefully

QTc prolongation, orthostasis
Priapism

Mirtazapine
(7.5–15 mg ghs)

ESRD: consider dose 
reduction; clearance 
reduced by 50%

May have sleep-promoting effects at low 
doses (<15 mg): shortened time to onset of 
sleep, reduced stage I sleep, increased deep 
sleep, increased latency of REM sleep, 
reduced nighttime awakening, improved 
sleep continuity

Melatonin
(1–3 mg qhs)

CKD: no dose 
adjustment

Drowsiness, dizziness, headache, nausea
Used in jet lag, circadian rhythm sleep 
disorders, delayed phase sleep disorder

Notes: aFor a more comprehensive review of psychotropic agents along with dosing adjustments in 
renal impairment, see Stahl SM. Stahl’s essential psychopharmacology: Prescriber’s guide. 7th ed. 
New York: Cambridge University Press; 2021
bPatients aged >75 (or aged >60 with multiple medication comorbidities) require a lower dose
cAccording to APA and CANMAT guidelines
APA American Psychiatric Association, CANMAT Canadian Network for Mood and Anxiety 
Treatments, CKD chronic kidney disease, EPS extrapyramidal symptoms, ESRD end-stage renal 
disease, GAD generalized anxiety disorder, GFR Glomerular Filtration Rate (measured in mL/
min/1.73 m2), GI gastrointestinal, OCD obsessive-compulsive disorder, PTSD posttraumatic stress 
disorder, qd once daily, qhs at bedtime, bid twice daily, tid three time daily, XL extended release
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course. Renal transplant patients can experience feelings of disappointment, depres-
sive symptoms, and psychological loss, which are often unrecognized by healthcare 
professionals [14]. Comprehensive clinical assessments should include these topics 
to best understand and connect with patients. Based on the individual and their 
symptom profile, treatment can include both nonpharmacological and pharmaco-
logical approaches. The most common psychotropic medications used to treat anxi-
ety disorders are presented in Table  10.2. For further details regarding 
psychopharmacology principles in nephrology, please see Chap. 5.

10.4  Trauma and Stressor-Related Disorders

10.4.1  Case Vignette 2: The Adjustment Disordered Patient

A psychiatric consultation for assessment of depressed mood was requested for a 
72-year-old man who was on peritoneal dialysis. He had no prior psychiatric his-
tory. Past medical history was relevant for remote myocardial infarction, obstructive 
sleep apnea, restless legs syndrome, type 2 diabetes mellitus, and dyslipidemia. He 
also had a history of ESRD. He was a previously active individual who became less 
active following his myocardial infarction. He was previously described as a “happy 
and social individual” but became more isolative following initiation of dialysis. 
Psychiatric assessment revealed low mood for the past month since starting perito-
neal dialysis along with anxious thoughts related to anticipated progression of dis-
ease and death. These worried thoughts impacted his concentration and impaired 
sleep with initial and middle insomnia associated with ruminative thoughts about 
his disease progression. His wife described that he became more anxious particu-
larly about death since he started peritoneal dialysis at home, and she found that his 
mood was low and often irritable, with difficulty concentrating.

10.4.2  Case Vignette 2 Analysis

Trauma and stressor-related disorders include posttraumatic stress disorder, acute 
stress reaction, adjustment disorders, and attachment disorders. Within the popula-
tion of those undergoing kidney replacement therapy, adjustment disorders are seen 

Recommendation
 – Stress management, psychological interventions, and screening for symp-

toms of depressive disorder and anxiety disorders are important for quality 
of life and treatment outcomes.

 – Psychoeducation for healthcare professionals, patients, and family mem-
bers on depressive and anxiety disorders is an important focus of care.

 – The emotional experience is an important aspect of care; identifying and 
discussing issues of demoralization, death and dying, hopelessness, and 
existential questions around illness and life is essential.
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at increased rates [21]. Stressors can be directly related to the disease and/or the 
treatment itself such as initiation of dialysis or transplantation and can also result 
due to other life stressors. In case vignette 2, the patient did not meet the criteria for 
major depressive disorder, and his presentation was most consistent with an adjust-
ment disorder with mixed anxiety and depressed mood. Psychoeducation around 
this disorder was provided to the patient and his wife with a focus on strategies to 
help dampen anxious thoughts and improve sleep. Sleep can be improved by non-
pharmacological methods and pharmacological approaches including melatonin. 
Trazodone or mirtazapine can also be considered to target symptoms of anxiety and 
mood (see Table 10.2 for dosing information). The nephrology team also provided 
the patient with education on ESRD and provided support groups and educational 
groups from their clinic. The patient continued with peritoneal dialysis with added 
supports and ultimately improved with this enhanced psychosocial approach to care.

Importantly, adjustment disorders have features that overlap with depressive and 
anxiety disorders and must be carefully assessed as treatment can differ. Adjustment 
disorder is time limited to stressors within the first 3 months of symptom emergence 
and can be specified as various types, including with depressed mood, anxious dis-
tress, or mixed anxiety and depressed mood [5].

In terms of trauma in patients with ESRD, few studies have looked into the prev-
alence of this; however, trauma can occur as a direct result of medical intervention 
and illness. Trauma can occur during or preceding renal care and thus should be 
included in a diagnostic assessment to best understand each patient. Trauma-related 
disorder in patients with comorbid ESRD can impair a patient’s ability to cope and 
their ability to maintain adherence to treatment in severe cases.

10.5  Bipolar Disorders

The treatment of bipolar disorder can be complicated in those with systemic medi-
cal comorbidities. It is also very common for individuals with bipolar disorder to 
develop systemic medical comorbidity, occurring in up to 80% of those with this 
disorder [22]. Bipolar disorder in renal impairment has been less studied despite the 
significant challenges to providing care. Changes in mental status have the potential 
to impact treatment decisions and contribute to poor systemic medical outcomes. 
Depending on the treatment method, dialysis may contribute to fluctuations in drug 
concentrations, thus making patients potentially susceptible to mania or depressive 
episodes, each of which can impact adherence and distress [22]. For individuals 
treated with long-term lithium carbonate, creatinine should be closely monitored 
during treatment [22]. (For further information on lithium monitoring, see Chap. 6.)

Treatment should be unique to each individual and should focus on a biological 
and psychosocial approach to best support the patient and caregiver. Care should be 
interdisciplinary and include all healthcare professionals involved in the various 
aspects of the patient’s care. Close communication between the individual’s psy-
chiatrist and nephrologist is often necessary. Pharmacologic approaches are an 
important topic and will be discussed in Chap. 5. For common psychotropic medi-
cations used to treat bipolar disorders, please refer to Table 10.2.
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10.6  Psychotic Disorders

10.6.1  Case Vignette 3: The Psychotic Patient

A psychiatric assessment was requested for a 65-year-old man with a history of 
schizophrenia, who was on hemodialysis. The consult was requested due to recent 
refusal of hemodialysis and an increase in delusions of persecution. The patient had 
been on hemodialysis for 1 month with good adherence to care and good rapport 
with the nephrology team. He was connected with the social worker on one occa-
sion for financial and occupational support. Assessment revealed distress related to 
the sudden ending of community supports, which left the patient without help for 
organizing and obtaining his medications. The patient lost track of medications and 
missed several doses of olanzapine. The psychiatry and nephrology team connected 
with the family physician and recommended blister packaging to help support the 
patient with his medication regimen. The social worker working with the nephrol-
ogy clinic also began meeting with the patient to ensure adequate support in the 
community. With the changes made to the patient’s medication adherence and added 
community supports, the patient’s delusions diminished and the patient returned to 
hemodialysis with ongoing care from the interdisciplinary team at the dialysis center.

10.6.2  Case Vignette 3 Analysis

As in our case vignette 3, it is important that psychiatry is involved in the care of 
patients with psychotic disorders early in the course of kidney disease. Building 
rapport with the patients is an integral step in caring for these patients. As with all 
psychiatric conditions, disturbances to medication adherence have the potential to 
impact kidney treatment and can have implications on psychiatric disease. For com-
mon antipsychotic medications used to treat psychotic disorders, please refer to 
Table 10.2.

10.7  Severe Mental Illness

Severe mental illness can be defined as a psychiatric disorder that is chronic, impairs 
function, and requires ongoing treatment. For the purposes of this review, severe 
mental illness will include psychotic spectrum disorders, bipolar disorder, and 
major depressive disorder. Chronic psychotic illnesses are considered a severe men-
tal illness and can often be associated with shorter life expectancies by up to 
20 years; systemic medical conditions often account for this shortened life expec-
tancy [23]. Those with severe and persistent mental illnesses also have increased 
risk factors for diabetes mellitus and cardiovascular disease, which are often not 
optimally managed [24]. Psychiatric disorders were historically thought to have 
negative outcomes on transplant due to poor medication adherence, self-injurious 
behavior, and drug interactions between psychotropics and post-transplant medica-
tions [25]. Data has shown that severe mental illness alone is not associated with 
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negative transplant outcomes such as survival rates [26]. Three-year survival rates 
following kidney transplantation in patients with psychotic disorder have been 
found to be no different than those without a psychiatric illness [26]. Severe mental 
illness is not a contraindication to transplant, and in fact, successful transplants do 
occur in patients with severe mental illness [26]. However, pharmacological treat-
ments used in transplant regimens can interact with psychotropic medications and 
exacerbate preexisting neuropsychiatric symptoms in those with severe mental ill-
ness. For a comprehensive review of toxicity, see Chap. 14. It is important that early 
intervention and an interdisciplinary approach are used in this patient population as 
there are biological, psychological, and social issues that can arise which are impor-
tant to address and think about in caring for these individuals.

10.8  Insomnia and Other Commonly Encountered 
Sleep Problems

Sleep disorders are common in the general population and are associated with lower 
quality of life and impairment in the general health of individuals [27]. Sleep disor-
ders become more prevalent in those with chronic illnesses, occurring in up to 80% 
of those with ESRD [28]. Sleep impairment often goes unrecognized and untreated 
and can be associated with higher rates of depressive disorder, anxiety disorder, and 
cognitive impairment [27]. The number of sleep disorders is vast and overlaps with 
symptoms of other disorders; thus, a clear and comprehensive history and under-
standing of the progression of sleep disturbance is important for treatment purposes. 
Common sleep disorders include breathing-related sleep disorders (e.g., obstructive 
sleep apnea, circadian rhythm sleep-wake disorders) as well as parasomnias (e.g., 
restless legs syndrome).

Normally, there are decreases in sympathetic activity during sleep with an 
increased vagal tone [29]; however, the function of the baroreceptor reflex changes 
in the renal patient and causes hyperactivity of the sympathetic nervous system and 
decreased vagal tone, making it difficult to fall asleep and stay asleep [29]. Melatonin 
is an important hormone secreted from the pineal gland that promotes sleep and 

Clinical Pearl
 – Clinicians must have flexibility in how they provide care to patients. An 

interdisciplinary approach involves multiple team members to work toward 
a common goal of supporting and providing inclusive and personalized 
care for each patient.

 – Mental health clinicians should work with nephrology teams and dialysis 
centers to adopt psychiatrically informed care and models.

J. D. Kulikowski et al.
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circadian rhythm; melatonin has been shown to be lower in patients with ESRD and 
does not increase following kidney transplantation [30].

Insomnia is defined as the inability initiating or maintaining sleep and is associ-
ated with poor sleep quality and poor quality of life [31]. There are a number of 
factors that contribute to the development and progression of insomnia (Table 10.3). 
Factors include older age, female sex, family history, personal history, medical 
comorbidities, and comorbid psychiatric disorders [27]. Important factors that can 
worsen or sustain poor sleep include general stress, stress related to stage of renal 
disease and function, unmanaged pain, progression of systemic medical disease, 
and method of treatment which can alter circadian rhythm and sleep patterns [30]. 
Sleep can also be further impaired by physiologic effects of medication or physical 
discomfort due to nocturnal dialysis.

Restless legs syndrome occurs in 20–30% of individuals with ESRD compared 
to 3–7% of the general population [32]. Iron deficiency can often be a culprit associ-
ated with restless legs syndrome. Low levels of iron leads to the impairment of 
dopamine production and contributes to restless legs syndrome [32].

There are both pharmacological and nonpharmacological approaches to the 
treatment of sleep disorders in ESRD. Management will ultimately depend on the 
underlying etiology, such as the use of continuous positive airway pressure 
(CPAP) in obstructive sleep apnea, correction of iron deficiency in those with rest-
less legs syndrome, pain management in those with an underlying pain disorder, 
and treatment of mood in those with comorbid depressive disorder and sleep dis-
turbance. A thorough evaluation of possible contributors to the sleep disorder is 
essential in order to guide management. Many individuals will benefit from edu-
cation on sleep hygiene. Cognitive behavioral therapy for insomnia (CBT-I) is a 
proven treatment for insomnia in the general population and does also have evi-
dence in those with ESRD [33]. Melatonin can be a safe and well-tolerated sleep 
aid for some individuals with ESRD [33]. When prescription medications are 
required for the treatment of sleep disorders in those with ESRD, it is important 
to consider the pharmacokinetic properties of the medication being used as this 
will impact safe usage and maximum dosage of the drug [34]. In general, there is 

Table 10.3 Multifactorial contributors to insomnia

Factors impacting sleep

Psychological Lifestyle Physiologic
Treatment 
related Other

Depression
Anxiety
Mania
Distress

Nicotine
Alcohol
Poor sleep 
hygiene
Caffeine

Changes in melatonin 
levels/circadian rhythm 
changes
Low iron levels

Timing of 
dialysis
Medication

Comorbid systemic 
medical conditions
Pain
Gender/sex
Family history
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a higher risk of adverse events associated with the use of benzodiazepines and 
z-drug (e.g., zopiclone, zolpidem), and agents such as mirtazapine and trazodone 
may be safer alternatives. (For further details on psychotropic medications with 
sedative effect, please see Chap. 5.)

10.9  Key Takeaways

• In patients with CKD including ESRD, comorbid psychiatric illness often goes 
undetected and untreated, and this can have significant impact on various aspects 
of a patient’s health and overall quality of life.

• Patients with CKD and ESRD have increased rates of depressive disorders, anxi-
ety disorders, trauma and stressor-related disorders, and sleep disorders, and the 
presence of comorbid illness can complicate treatment of renal disease.

• An interdisciplinary approach among members of the healthcare team, including 
nephrology and psychiatry, is important to address the various biological, psy-
chological, and social factors impacting the patient’s psychiatric status and to 
focus on improving the patient’s quality of life.

• Psychoeducation should be provided on the impact of comorbid illness in indi-
viduals with chronic disease, which can improve the capacity of knowledge and 
skills in patients and their families.
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11Substance Use Disorders and the Kidney

Veronica Perez and James A. Bourgeois

11.1  Introduction

Reviewing the diagnostic criteria for substance use disorders is beyond the scope of 
this chapter; however, the reader can refer to specific sources on this topic, including 
the Diagnostic and Statistical Manual of Mental Disorders – 5th edition (DSM-5). 
As a general note, the DSM-5 has maintained the term “substance- induced disor-
ders” (encompassing the diagnoses of substance intoxication, substance withdrawal, 
and specific substance-induced mental disorder) but removed the terms “substance 
abuse” and “substance dependence” distinction from its diagnostic classification. In 
their place, the term “substance use disorder” (used synonymously with the term 
“addiction”) was established as a single category. The terms “substance abuse” and 
“substance dependence” still circulate widely in the literature and among clinicians 
and are used interchangeably in this chapter as well. Many of the studies on addic-
tive disorders were conducted using the old diagnostic constructs pre-DSM-5. It is 
important to be familiar with these older diagnostic terms referring to physiological 
parameters, whereas the newer DSM-5 constructs emphasize the behavioral fea-
tures of substance use disorders.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_11&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_11#DOI
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As a clinician caring for patients with licit and illicit substance use, a medical 
workup may be warranted for acute and long-term management of impairments to 
renal function linked directly or indirectly to substance use. Nephrological compli-
cations of drug use encompass the spectrum of tubular, glomerular, interstitial, and 
vascular kidney disease, and they contribute to many adverse pathophysiological 
and metabolic concerns. This chapter focuses on documented and well-established 
renal complications associated with licit and illicit substances.

Due to the variety of potential etiologies and the array of behavioral risk factors, 
it can be difficult to ascertain a definite relationship between a specific substance 
and its relationship to a renal disease. So, although not all substances of abuse have 
been linked to nephrological impairments, this connection should be considered in 
the differential diagnosis, along with abstinence as a part of the treatment plan.

As discussed elsewhere in this book, routine measurement of renal function is 
assessed with serum electrolytes, urinalysis, urine protein excretion, and glomerular 
filtration rate. Glomerular filtration rate (GFR) is the best measure of kidney func-
tion. Knowledge of GFR is important in assessing renal function. The GFR is the 
number used to determine a patient’s stage of renal disease.

A mathematical calculation using the patient’s age, race, sex, and serum creati-
nine is used to calculate a GFR. Because of the inaccuracy of using creatinine alone, 
several formulae have been developed to estimate GFR [1]. The Cockcroft-Gault 
equation estimates creatinine clearance (CrCl) without adjustment for body surface 
area [2]:

 

CrCl mL
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(Multiply the result by 0.85 for females because of average lower muscle mass.)

Recommendation
 – Glomerular filtration rate (GFR) is one of the most important parameters to 

determine in the clinical evaluation of kidney function since it is generally 
accepted as the best overall index of kidney function.

Clinical Pearl
 – Although patients with systemic medical complications of substance use 

disorders, including cirrhosis and cachexia, may nonetheless have serum 
creatinine levels within normal limits, their GFR could be significantly 
reduced.

 – Knowledge of GFR is important in determining medication dose adjust-
ments in patients with impaired renal function.

V. Perez and J. A. Bourgeois
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Let us begin the discussion of substance use disorders and the kidney by review-
ing a case vignette highlighting one of the most common medical conditions associ-
ated with substance abuse and kidney injury.

11.2  Case Vignette: “A Rapid Crush”

A 43-year-old Caucasian man presented to the emergency department with chief 
complaint of myalgias and generalized weakness. He denied any recent injury or 
trauma. From chart review and prior presentations, he had known history of poly-
substance use, including alcohol abuse, but no other significant past medical his-
tory. On attempts to interview him, he was agitated and confused and a poor 
historian. His vital signs were significant for tachycardia and hyperthermia. 
Laboratory results revealed multiple electrolyte abnormalities and elevated creati-
nine kinase, which was five times the upper limit of normal. A urine sample was 
collected for urine drug screening and appeared brownish-red in color. The urine 
was positive for blood on dipstick testing. However, red blood cells were not visu-
alized on microscopy. Urine drug screening and a blood alcohol level were pend-
ing. Continue reading on for clues to the diagnosis. A case analysis is also 
presented at the end.

11.3  Substance Use and the Kidney

11.3.1  Alcohols

There are many adverse health effects of acute alcohol intoxication and chronic, 
heavy consumption of alcohol. It is typical for patients with heavy alcohol con-
sumption to present with a myriad of fluid and electrolyte abnormalities. Most of 
the time, these abnormalities arise in the context of gastrointestinal fluid and elec-
trolyte losses, in addition to underlying malnutrition. Common renal issues related 
to alcohol (ethanol and other alcohol) consumption are described below.

• Alcoholic ketoacidosis is a metabolic complication attributed to the combined 
effects of ethanol (also called ethyl alcohol, grain alcohol, or alcohol) and poor 
dietary intake on glucose metabolism. This syndrome is characterized by clinical 
history of alcohol ingestion, hyperketonemia, and anion gap metabolic acidosis, 
usually without significant hyperglycemia.
 – Diagnosis of alcohol use contributing to anion gap acidosis is made by obtain-

ing a thorough history, validation of ketoacidosis in the absence of significant 
hyperglycemia, and exclusion of other disorders.

 – Urine test results can be weakly positive or negative for ketones in this sce-
nario. For many patients, beta-hydroxybutyrate comprises most of the ketonu-
ria. However, standard tablets or dipsticks use the nitroprusside reaction that 
is positive when acetone or acetoacetate is present but is negative with beta- 
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hydroxybutyrate. Therefore, a specific serum beta-hydroxybutyrate level can 
be requested if requiring confirmation.

• Non-anion gap acidosis secondary to diarrhea is another common finding in this 
patient population.

• Hypokalemia is often seen in connection with gastrointestinal losses and sec-
ondary hyperaldosteronism (through reduced renal flow, which stimulates the 
renin-angiotensin mechanism with resultant hypersecretion of aldosterone). 
Certain diuretics given without a potassium-sparing agent can exacerbate low 
potassium levels. Without correction, hypokalemia can accelerate or worsen 
delirium due to hepatic encephalopathy, in part through ammoniagenesis. 
Hypokalemia (along with hypophosphatemia) increases the risk for subsequent 
rhabdomyolysis.

• Hypomagnesemia is another frequent electrolyte abnormality among individu-
als with alcohol use disorder. Magnesium depletion results from poor nutritional 
intake plus impaired renal preservation of magnesium or poor gastrointestinal 
absorption. The correction of hypomagnesemia is also critical to allow repair of 
any renal potassium wasting.

• Hypophosphatemia in patients with heavy, chronic alcohol consumption can 
occur and can lead to delirium due to hepatic encephalopathy and rhabdomyoly-
sis or even be life-threatening. Similar to hypomagnesemia, hypophosphatemia 
is attributed to gastrointestinal losses, as well as increased renal excretion.
 – Malnourished patients with alcohol use disorder and resultant hypophospha-

temia are more susceptible to ischemic muscular injury because potassium 
release at the level of the microcirculation is an important mechanism for 
vasodilatation that sustains muscle perfusion during physical activity.

 – Patients with chronic renal disease (especially those undergoing dialysis) 
often take phosphate binders with meals to reduce dietary absorption of phos-

Clinical Pearl
 – Even if ethanol (alcohol) is no longer detectable on laboratory assessment, 

severe anion gap acidosis following a binge drinking episode can be pres-
ent. According to the National Institute on Alcohol Abuse and Alcoholism 
(NIAAA), the definition of binge drinking is a pattern of drinking ethanol 
(alcohol) that brings blood alcohol concentration to 0.08%, which corre-
sponds to five or more drinks for men and four or more drinks for women 
within a 2-hour period.

Recommendation
 – Severe hypomagnesemia should be treated with intravenous infusion, 

whereas oral replacement can be used for milder forms of 
hypomagnesemia.
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phate. Prolonged use of these binders can contribute to hypophosphatemia 
especially if combined with alcohol use disorder and malnutrition. Treatment 
involves the aggressive repletion of phosphate for at-risk individuals. Since 
phosphate is one of the body’s major intracellular anions, severe deficits of 
phosphate and other electrolytes place individuals at risk of a potentially life- 
threatening condition known as refeeding syndrome following the reintroduc-
tion of nutritional support.

• Renal tubular acidosis is a disease that occurs when the kidneys have impaired 
ability to excrete acids into the urine, resulting in high acidity in the blood. The 
finding of a reduced serum bicarbonate can represent compensation for respira-
tory alkalosis. Diagnosis of renal tubular acidosis is based on characteristic 
changes in urine pH and electrolytes. Treatment includes correcting these 
abnormalities.

• Hepatorenal syndrome is a type of progressive and life-threatening renal failure 
in patients with advanced liver disease. Chronic heavy alcohol consumption can 
lead to hepatorenal syndrome in the setting of fulminant liver failure or cirrhosis. 
There are no specific tests for hepatorenal syndrome, and it is diagnosed by 
excluding other causes of renal failure (such as severe volume depletion, nephro-
toxic agents, and oliguric acute renal failure). This syndrome is thought to reflect 
a state of profound renal vasoconstriction and splanchnic vasodilatation associ-
ated with severely impaired liver function. Renal transplantation is the definitive 
treatment. Treatment options for those who are ineligible or awaiting transplant 
include combinations of albumin, vasoconstrictor sympathomimetic agents, and 
a somatostatin analog to inhibit endogenous vasodilators. Dialysis may also be 
crucial to help take over the function of the impaired kidney while awaiting 
transplantation.

• Toxic alcohol consumption must be included within the discussion of alcohol 
consumption since these alcohols (methanol, ethylene glycol, and isopropyl 
alcohol) are sometimes substituted for ethanol. Methanol, ethylene glycol, and 
isopropyl alcohol make up the most common ingested toxic alcohols. Treatments 
for methanol or ethylene glycol poisoning include ethanol or fomepizole (which 
is more effective and safer), which both act to inhibit the production of the meta-
bolic products of these alcohols. As long as kidney function is maintained, alco-
hol will be removed by renal excretion. If severe intoxication is present, 
hemodialysis may be necessary to remove the alcohol and the toxic products as 
well as treat concurrent metabolic acidosis.

 – Methanol is found in solutions used for deicing and in some paint prod-
ucts, such as varnish or shellac. Methanol toxicity can lead to blindness 

Clinical Pearl
 – A gradual rise in serum creatinine accompanied by oliguria (low urine out-

put) and low urinary sodium concentration are characteristic laboratory 
findings in hepatorenal syndrome.
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secondary to its metabolites formic acid and formaldehyde, which damage 
the optic nerve. The metabolic products of these alcohols (facilitated by 
the enzyme alcohol dehydrogenase) are severely toxic and produce organ 
damage and anion gap acidosis from the nonvolatile organic acids 
produced.

 – Ethylene glycol is found in antifreeze. Ethylene glycol poisoning is a medi-
cal emergency because it is rapidly absorbed and reaches peak serum levels 
within hours after oral ingestion. Generally, it is eliminated via exhaled car-
bon dioxide and through the kidneys. However, at higher doses, the kidneys 
become the predominant pathway for the excretion of ethylene glycol, gly-
colic acid, and oxalic acid. Of note, metabolic abnormalities may not be 
present early on, and the laboratory measurement of ethylene glycol is not 
readily available in most medical centers; therefore, diagnosis requires a 
high index of suspicion. Osmolar gap (measured minus calculated osmolal-
ity) is a  representative, early laboratory finding. Then anion gap metabolic 
acidosis evolves, as ethylene glycol undergoes metabolism to its acidic 
derivatives.

 – Isopropyl alcohol is another common toxic alcohol of ingestion and can be 
found in rubbing alcohol and other solvents. Unlike the two previous alcohols 
discussed, isopropyl alcohol itself is toxic. Isopropyl alcohol is metabolized to 
acetone and excreted by the kidneys and the lung. There is no production of 
organic acids, and therefore, there is no anion gap acidosis (unless another med-
ical condition is contributing). Clinical presentation resembles ethanol intoxica-
tion but without the characteristic odor of ethanol metabolism. Additional 
accompanying features may include gastritis, ketonuria, and a high osmolar gap.

In summary, Table 11.1 summarizes the common physical problems associated 
with ingestion of alcohols. Table 11.2 briefly illustrates the pharmacological man-
agement for alcohol use disorder [3].

Clinical Pearl
 – The presence of “tent-shaped” (octahedral) or needle-shaped oxalate crys-

tals in the urine can support a diagnosis of ethylene glycol intoxication. 
However, their absence does not rule out ethylene glycol poisoning.

Clinical Pearl
 – An anion gap metabolic acidosis usually is the first clue in toxic alcohol 

ingestions; however, ethanol-related and starvation ketoacidosis are far 
more common etiologies.
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11.3.2  Anabolic Androgenic Steroids

Anabolic androgenic steroids are a family of naturally occurring and synthetic- 
derived hormones, which have potential for abuse by athletes or others seeking 
to increase their muscle mass. The mechanism of injury due to anabolic andro-
genic steroid abuse is not well established and is likely multifactorial. Chronic 
renal disease may result from excessive androgen, likely occurring over a span of 
many years. This may be confounded in the context of polysubstance abuse, 
especially opioids used for pain management for intense body building or ath-
letic endeavors.

Table 11.1 Common physical issues associated with ingestion of alcohols

Ethyl alcohol 
(ethanol) Toxic alcohol
Alcoholic 
ketoacidosis

Methanol: blindness, organ damage, anion gap acidosis

Non-anion gap 
acidosis

Ethylene glycol: anion gap acidosis

Hypokalemia Isopropyl alcohol: gastritis, ketonuria, high osmolar gap; it resembles 
ethanol intoxication without the odor of ethanol metabolism

Hypomagnesemia
Hypophosphatemia
Renal tubular 
acidosis
Hepatorenal 
syndrome

Table 11.2 Medications for alcohol (ethanol) use disorder [3] 

Medication Indication
Typical 
dosing

Renal 
dosing Notes

Acamprosate Alcohol 
dependence

666 mg PO 
tid

333 mg 
PO tid

Contraindicated with CrCl <30 ml/
min

Disulfirama Alcohol 
dependence

250–500 mg 
PO daily

Not 
defined

Half-life is unknown; slow 
elimination could lead to 
accumulation

Naltrexone Alcohol 
dependence

50 mg PO 
daily; 
380 mg IM q 
4 weeks

Not 
defined

Mechanism of action is opioid 
antagonist so wait to start at least 
7–10 days after last opioid use to 
initiate naltrexone to prevent 
induction of opioid withdrawal

aDisulfiram is no longer manufactured in Canada and is only accessible through compounding 
pharmacies. However, it is still used in the USA and Europe
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11.3.3  Cannabis

Cannabis, also referred to as marijuana, comes from the genus flowering plants in 
the family of Cannabaceae. It contains chemicals called cannabinoids that have 
effects on the central nervous system (CNS) and is used recreationally for this pur-
pose. There are two well-known cannabinoid receptors: cannabinoid type 1 receptor 
(CB1), located mostly at the CNS level, and cannabinoid type 2 (CB2) receptor, 
located mostly in the immune system tissue. Activation of CB1 is responsible for 
the psychoactive effects of cannabis. Cannabinoid receptors have been found to be 
expressed in the podocytes of the glomeruli, with potential benefits of reducing 
proteinuria and protection against fibrosis [4].

11.3.4  Dissociatives

Dissociatives, also known as dissociative hallucinogens, are a class of substances 
that generate distorted auditory and visual perceptions and feelings of dissociation 
or detachment. The main difference between dissociatives and classical hallucino-
gens is the additional experience of depersonalization. Most notable substances in 
this class include phencyclidine, ketamine, dextromethorphan, and Salvinorin A.

• Phencyclidine (PCP) works primarily as an N-methyl-D-aspartate (NMDA) 
receptor antagonist, initially marketed as an anesthetic. However, due to high 
risk of many adverse side effects, its medical indication was short-lived. PCP use 
can produce many mind- altering effects including but not limited to hallucina-
tions, distorted perceptions, and severe aggressive behavior. Medical complica-
tions from use may result in unsteady gait, seizures, and coma, to name a few. 
These unfavorable but common side effects are precursors for the development 
of rhabdomyolysis as previously described.

• Ketamine is also an NMDA receptor antagonist. It was discovered around the 
introduction of phencyclidine and determined to be better tolerated than the 
anesthetic. Ketamine is still widely used in medicine for indications including 
anesthesia, for pain management, as an anticonvulsant, and for the treatment of 
refractory major depressive disorder. Common side effects can include agitation, 
confusion, elevated blood pressure, and tremors. The development of rhabdomy-
olysis is a potential concern in the unfortunate settings. Additionally, a 2011 lit-
erature review helped bring to light ketamine-induced vesicopathy, which is 
ultimately a pattern of lower urinary tract symptoms connected to ketamine use 
[5]. Although the pathogenesis of ketamine induced bladder symptoms is unclear, 
potential pyelonephritis, acute renal failure, or other kidney problems may ensue.

• Dextromethorphan is typically known as an over-the-counter cough suppres-
sant. However, it has become a popular substance of abuse primarily due to its 
accessibility, as well as its sedative (although it possesses psychostimulant prop-
erties at lower doses) and dissociative properties. It has multiple mechanisms of 
action including NMDA receptor antagonism and nonselective serotonin reup-
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take inhibition. Rhabdomyolysis and subsequent renal injury may be produced 
secondary to complications of dextromethorphan abuse including autonomic 
instability, diarrhea, sedation, and respiratory depression.

• Salvinorin A is the main psychoactive component of the plant Salvia divinorum. 
Little is known about its toxicology, adverse effects, or long-term safety at 
this time.

11.3.5  Hallucinogens

Hallucinogens are a group of heterogeneous, psychoactive substances used for the 
purposes of altering one’s perceptions, thoughts, and mood. These specific sub-
stances have a long history of medicinal and religious ceremonial use. In fact, some 
are still sanctioned for certain religious ceremonies and traditions. Hallucinogens 
are a diverse group of compounds, including lysergic acid diethylamide (LSD), psi-
locybin, 3,4-methylenedioxymethamphetamine (MDMA), N,N-dimethyltryptamine 
(DMT), and mescaline. Hallucinogens as a class are not characteristically known 
for long-term abuse or addiction, but rather intermittent use and brief experimenta-
tion. Therefore, more research is needed on the long-term physiological and psychi-
atric effects of these substances. Due to the nature of illicit substance use, 
complications from autonomic instability, altered perception with potential for 
trauma or injury, and poor dietary practices could theoretically contribute to renal 
impairments. That being said, MDMA is one hallucinogen with documented nega-
tive impacts on the kidney, as described below.

• 3,4-Methylenedioxymethamphetamine (MDMA), also known as “ecstasy,” is 
a synthetic drug of abuse with stimulant and hallucinogenic properties. It is 
metabolized by the liver and excreted by the kidney. MDMA induces its effect by 
releasing and inhibiting uptake of serotonin, dopamine, and norepinephrine in 
the CNS. Its toxic effects can include hyperthermia, hyponatremia, rhabdomy-
olysis (with consequential acute kidney injury), and cardiac or neurologic dam-
age. Hypotonic hyponatremia following MDMA use is a consequence of arginine 
vasopressin release. Similar to cocaine, accelerated hypertension and acute kid-
ney injury due to marked sympathomimetic effects can be other complications of 
MDMA use.

11.3.6  Inhalants

Inhalants are a group of substances that are inhaled for their psychoactive proper-
ties. Inhalants comprise solvents, aerosols, gases, and nitrites. Although the intoxi-
cation or “high” that inhalants produce usually last only a few minutes, people may 
attempt to prolong these effects by repeated inhalation, thus risking toxic reactions 
or even death. There are several well-established long-term effects of inhalants, 
including kidney damage. Toluene, a solvent used in many industrial products, is 
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perhaps the most notable nephrotoxic inhalant. Metabolic acidosis, hypokalemia, 
hepatorenal injury, distal renal tubular acidosis, and rhabdomyolysis are potential 
consequences of toluene intoxication. Hippuric acid (hippurate) is derived from 
toluene metabolism and the principal mechanism leading to a normal anion gap 
metabolic acidosis. In the distal nephron, hippurate also increases the excretion of 
sodium and potassium. Diagnosis of toluene intoxication can be very difficult due 
to patients being reticent to report its use, in addition to clinicians not asking about 
this particular substance of abuse.

11.3.7  Novel Psychoactive Substances

Novel psychoactive substances are a group of synthetic compounds made for the pur-
poses of mimicking traditional substances of abuse. They may entice potential users 
with affordability and the ability to circumvent detention by routine drug screening.

• Synthetic cannabinoids are a group of human-made compounds with chemical 
effects similar to that of delta-9-tetrahydrocannabinol (THC), the psychoactive 
component of cannabis. They are popular among young individuals and those 
who want to deceive mandated or random urine drug testing. The chemical com-
position of many of these synthetic products is unknown and can differ dramati-
cally from each product, making it difficult to detect by routine urine drug 
screening. Potential direct nephrotoxic effects of synthetic cannabinoids have 
been supported by some studies [6].

• Synthetic cathinones, also known as “bath salts,” are “designer” drugs with 
active ingredients similar to the psychostimulants but may also have hallucino-
genic properties. These man-made agents are chemically related to cathinone, a 
substance found in the shrub Catha edulis (also known as khat). The composition 
of bath salts tends to be variable and includes alpha-pyrrolidinopentiophenone, 
mephedrone, methylone, or methylenedioxypyrovalerone. Due to their psycho-
stimulant properties, vasoconstriction can occur, producing renal hypoperfusion 
or ischemia, as well as renal tubular necrosis. Rhabdomyolysis is another poten-
tial complication which could lead to acute kidney injury.

• Gamma-hydroxybutyric acid (GHB) is a naturally occurring neurotransmitter 
and also a psychoactive substance with potential for abuse. Due to its incapaci-
tating and amnestic properties, it is regrettably used as a date rape drug. In set-
tings where alcohol is co-ingested, respiratory arrest has been reported, likely 
due to GHB’s ability to reduce the elimination rate of alcohol. Renal complica-
tions are possible in the context of autonomic instability, sedation, respiratory 
depression, and trauma or injury.

Clinical Pearl
 – Urinalysis may be helpful in the diagnosis of toluene intoxication as hip-

puric acid crystals (derived from toluene metabolism) can be detected with 
microscopy.

V. Perez and J. A. Bourgeois



189

• Krokodil, an illicitly produced desomorphine with significant impurities, is a 
novel substance of abuse with sedative and pain-relieving properties. It gets its 
name from the severe skin damage following injection use. Because of the sever-
ity of tissue damage, bacterial infections and sepsis can occur and contribute to 
renal dysfunction. Additionally, injection drug use is associated with many other 
potential complications, which is elaborated on later in this chapter in Sect. 11.4, 
Persons Who Inject Drugs.

11.3.8  Opioids

“Opiate” and “opioid” are often used interchangeably to describe a class of pain- 
relieving drugs that bind to opioid receptors. Traditionally, opiates include mor-
phine, thebaine, and codeine, which are natural derivatives of the opium poppy 
plant, Papaver somniferum. Opioids, on the other hand, tends to refer to semisyn-
thetic and synthetic drugs in this class. And although the development of substance 
use disorders is multifactorial, both opiates and opioids have high addictive and 
abuse potential. Potential renal complications are discussed below. Of note, fentanyl 
(a highly potent synthetic opioid) and kratom (Mitragyna speciosa, a tropical ever-
green with psychostimulant-like properties at low doses and opioid-like properties 
at higher doses) are more novel substances of abuse but are included in the discus-
sion of opioid-related renal injury as a whole. Physical problems associated with the 
use of opioids are discussed below (see also Table 11.3).

• Rhabdomyolysis is a common cause of acute renal failure associated with the 
use of multiple substances, including opioids. Clinical presentations may include 
a history of tonic-clonic seizures but classically a markedly elevated serum cre-
atine kinase level. Opioid misuse can lead to respiratory depression and even 
death due to overdose. Subsequent stupor and immobilization can lead to 
pressure- induced muscle damage and then rhabdomyolysis. The presence of vol-
ume depletion, hypotension, acidosis, and hypoxemia further increases the likeli-
hood of acute tubular necrosis and rhabdomyolysis. Treatment depends on the 
phase of the disease at the time of presentation. If severe renal failure is not 
present, an attempt at aggressive intravascular volume resuscitation is the pre-
ferred management. However, if severe electrolyte abnormalities or other comor-
bid medical conditions are present, then acute dialysis may be indicated.

• Drug-induced thrombotic microangiopathy has been documented in cases of 
intravenous use of oral extended-release opioids, including oxymorphone and 
oxycodone. The reason for developing this syndrome is not clear, but postula-

Table 11.3 Common physical problems associated with the use of opioids

Rhabdomyolysis
Drug-induced thrombotic microangiopathy
Urinary retention
HIV-associated nephropathy (HIVAN) (see Sect. 11.4)
Heroin-associated nephropathy (HAN)
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tions include attributions to the opioid medication itself, the chemicals used to 
formulate the pills for intravenous use, or potentially the polyethylene oxide 
coating of the tablets. The clinical presentation resembles that of cocaine-induced 
thrombotic microangiopathy.

• Urinary retention due to opioid use is well-established and attributed to mu- 
opioid receptor agonism. Acute urinary retention is usually painful and becomes 
life-threatening, requiring emergent catheterization for management.

• Heroin-associated nephropathy (HAN) is a nephrotic syndrome, described 
back in the 1970s. The pathogenesis remains unclear; however, it has been sug-
gested that injected heroin and/or adulterants produce an immune response and 
subsequent renal deposition of immune complexes within the kidney. Some ani-
mal studies have shown that morphine (the active metabolite of heroin) may have 
a direct effect on the glomerulus, causing proliferation of fibroblasts and a 
decrease in degradation of renal glomerular type IV collagen [7].

Table 11.4 illustrates the pharmacological approaches for opioid use disorder [3]

Clinical Pearl
 – Buprenorphine is often prescribed as a combination with naloxone. 

Naloxone is inactive if taken sublingually. However, it becomes active if 
injected and can induce withdrawal, therefore helping prevent diversion 
(abuse of buprenorphine).

Table 11.4 Medications for opioid use disorder [3] 

Medication Indication Typical dosing Renal dosing Notes
Buprenorphine Opioid 

dependence
2–24 mg SL 
daily

None Also comes in a combined 
product with naloxone

Methadone Opioid 
dependence

Variable If CrCl 
<10 mL/min 
or on HD/PD, 
then decrease 
dose by 
25–50% and 
titrate slowly

Max of 30 mg initial dose; 
no supplementation needed 
after dialysis

Naloxone Opioid 
overdose

0.4–2 mg SC/
IM/IV q 
2–3 min PRN; 
1 mg each 
nostril for 
intranasal q 
3–5 min PRN

None Should be prescribed to 
anyone on chronic opioids 
(especially in combination 
with sedatives, alcohol, or 
other illicit drug use) and/or 
opioid use disorder

Naltrexone Opioid 
dependence

50 mg PO 
daily; 380 mg 
IM q 4 weeks

Not defined Recommended to wait 
7–10 days after last opioid 
use to start
naltrexone to prevent 
induction of opioid 
withdrawal; may have to 
wait longer if starting after 
methadone use

Note: HD hemodialysis, PD peritoneal dialysis
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11.3.9  Sedative-Hypnotics

Sedative-hypnotics are a group of substances that induced depression of the central 
nervous system. Aside from sedation, sedatives have a range of therapeutic benefit 
including anxiolytic, anticonvulsant, and muscle relaxation properties. Due to these 
desired effects, this class of medication is commonly abuse and has high addictive 
potential. Similar to opioids, sedative misuse can lead to respiratory depression and 
possibly overdose. Muscle damage from injury or prolonged immobilization can 
lead to rhabdomyolysis, a contributor to subsequent kidney injury.

11.3.10  Psychostimulants

Psychostimulants is an umbrella term to describe many substances, both licit and 
illicit, which are activating within the body and central nervous system. Prescribed 
psychostimulants have a wide range of medical indications including the treatment 
of attention deficit hyperactivity disorders, narcolepsy, obesity, asthma, and sinus 
congestion. However, psychostimulants also unfortunately have a high potential of 
abuse and addiction due to their desired acute effects including increased alertness 
and focus, elevated mood, and weight loss. Chronic effects can present a challenge 
to clinicians, as discussed below.

• Amphetamines are central nervous psychostimulants used to treat attention 
deficit hyperactivity disorder and narcolepsy. Common among the psychostimu-
lants as a whole, the marked sympathomimetic effects of amphetamine use can 
lead to acute kidney injury in the context of volume depletion, rhabdomyolysis, 
and accelerated hypertension. Of note, polyarteritis nodosa is a rare multisystem 
disorder characterized by diffuse inflammation and damage to small and medium- 
sized arteries of multiple organ systems, including the kidneys. It is thought to be 
an autoimmune disease; however, the exact pathogenesis is unclear. No predis-
posing causes have been found, but this disorder has been observed in drug users 
(particularly with amphetamines), as well as individuals with hepatitis B.

• Cocaine is an alkaloid extracted from Erythroxylum coca, a shrub plant indige-
nous to the Andes Mountains of South America. It is a highly addictive psycho-
stimulant drug that can be used through absorption, inhalation, and injection. It 
has a relatively short half-life, with the majority of cocaine metabolized and the 
remainder excreted unchanged in the urine. A broad range of renal complications 
can occur with acute and chronic cocaine use. Renal complications are generally 
due to renovascular or renal tubular injury; however, glomerular damage is also 
possible. Cocaine acts to stimulate the sympathetic nervous system by inhibiting 

Recommendation
 – Special caution should be taken with prescription of sedatives in the geri-

atric and medically compromised populations, since accidental or inten-
tional misuse can increase risk of falls, injury, confusion, and delirium.
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catecholamine reuptake at the sympathetic nerve terminals. Cocaine-induced 
central sympathetic stimulation and direct cardiac effects may lead to tachycar-
dia, hypertension, and vasoconstriction.
 – Chest pain and cardiac concerns (e.g., myocardial infarction) succeeding 

cocaine use are common reasons for users to present to the emergency room. 
A cardiac workup is routine; however, renal function should also be assessed 
to rule out acute kidney injury from acute hypertension and vasoconstriction. 
Kidney infarction is associated with cocaine use due to the vasoconstrictive 
effects of cocaine. Renal arteriosclerosis, which is associated with end-stage 
renal disease, can also occur secondary to cocaine use.

 – Rhabdomyolysis is a common cause of acute renal failure linked to cocaine. 
The mechanism of renal injury is multifactorial. Muscle ischemia caused 
through prolonged cocaine-induced vasoconstriction of intramuscular arteries 
or direct myofibrillar damage is the proposed mechanism of cocaine-induced 
rhabdomyolysis. Additionally, contaminating agents such as arsenic and strych-
nine can contribute to the development of rhabdomyolysis [8]. Furthermore, 
stress from hyperactivity, crush injury secondary to a drug-induced stupor or 
coma, and immobilization for prolonged periods can result in rhabdomyolysis.

 – There have been few case reports of acute interstitial nephritis associated 
with cocaine use and proven by biopsy [9].

 – Cocaine-related vasculitis is a vasculitic syndrome largely attributed to the use 
of cocaine contaminated with levamisole. Approximately 70% of illicit cocaine 
consumed in the United States was contaminated with levamisole [10]. 
Levamisole is most notable as an anthelmintic agent in veterinary medicine. In 
addition to use as a bulking agent, it can be added to cocaine to potentiate the 
stimulant effects by inhibiting both monoamine oxidase and catechol-O-meth-
yltransferase activity and consequently prolonging the action of catecholamines 
in the neuronal synapse and accentuating the cocaine reuptake inhibition effect. 
Levamisole metabolites are also known to have a psychostimulatory effect. 
Levamisole-induced syndrome has a characteristic clinical presentation includ-
ing history of cocaine use and distinctive vasculopathic purpura skin lesions 
(typically involving ears, nose, cheeks, and extremities). Hematuria, protein-
uria, and worsening renal function may also be present, but renal manifestation 
is not very common. Treatment is usually supportive, and the lesions can resolve 
spontaneously within few weeks especially upon the cessation of cocaine use.

Clinical Pearl
 – Clinicians should be aware that cocaine-related vasculitis is a vasculitic 

syndrome largely attributed to the use of cocaine contaminated with 
levamisole.
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 – Thrombotic microangiopathy is a rare complication of cocaine use, specifi-
cally in the setting of malignant hypertension. Thrombotic microangiopathy 
is a clinical syndrome characterized by the presence of hemolytic anemia, 
thrombocytopenia, and organ damage secondary to the formation of micro-
scopic blood clots in the capillaries and small arteries, with the kidney being 
frequently affected. The exact pathogenesis is unknown. Treatment with plas-
mapheresis and fresh frozen plasma can help minimize serious bleeding com-
plications and long-term chronic renal failure.

• Methamphetamines are another member of the psychostimulant class. 
Originally developed as nasal decongestants and bronchial inhalers, metham-
phetamines are highly addictive and now widely misused recreationally. Although 
chemically related to amphetamine, a slight difference (i.e., the double methyl 
group) in methamphetamine allows it to cross the blood-brain barrier faster and 
makes it more potent. Methamphetamine use can result in renal injury and/or 
failure with mechanisms similar to other stimulants.

11.3.11  Tobacco

Most remarkable for its deleterious effects on the respiratory system, tobacco use 
can also have harmful effects on renal function. Increased blood pressure, 
reduced blood flow, narrowing of blood vessels, damage to arterioles, and arte-
riosclerosis all contribute to accelerated loss of renal function. Accelerated ath-
erosclerotic vascular disease can progress to ischemic nephropathy in the context 
of impaired perfusion of the kidneys. This can be further exacerbated with 
comorbid diabetes mellitus and hypertension, both common in individuals with 
substance use disorders. Cigarette smoking has also been correlated to protein-
uria. Consequent ischemic manifestations in other organs (cerebral vascular 
accidents, myocardial infarctions, and lower extremity peripheral arterial dis-
ease) can occur. Idiopathic nodular glomerulosclerosis, a progressive vasculo-
pathic lesion and diagnosis of exclusion, is linked to hypertension and cigarette 
smoking. Table  11.5 briefly illustrates the pharmacological management for 
tobacco use disorder [3].

Recommendation
 – Combination therapy for smoking cessation has been shown to be the most 

effective approach. This may include various combinations of medications 
(e.g., varenicline, bupropion), nicotine replacement therapy (i.e., nicotine 
patch, gum, lozenge, inhaler), and a smoking cessation program.

11 Substance Use Disorders and the Kidney



194

11.4  Persons Who Inject Drugs

Persons who inject drugs include individuals who use substances through intrave-
nous, intramuscular, and subcutaneous (“skin popping”) routes of administration. 
Infections and illnesses are spread through the use and sharing of contaminated drug 
paraphernalia, unhygienic environments, and poor adherence with medical 

Clinical Pearl
 – The EAGLES (Evaluating Adverse Events in a Global Smoking Cessation 

Study) trial was a large, multi-site global trial that looked at individuals 
with and without psychiatric illness and the risk of neuropsychiatric 
adverse events attributable to varenicline or bupropion relative to nicotine 
patch or placebo. From this trial, bupropion and varenicline did not show 
an increase in adverse psychiatric events compared to nicotine patch or 
placebo, and varenicline was shown to be most effective for smoking ces-
sation overall [11]. Therefore, in 2016, the FDA removed the black box 
warning about varenicline use, which alerted patients about possible risk 
for serious neuropsychiatric events like depression and suicidality.

Table 11.5 Medications for tobacco use disorder [3] 

Medication Indication Typical dosing Renal dosing Notes
Bupropion Nicotine 

dependence
150–450 mg 
ER PO daily

Consider 
decreased dose 
or use of IR 
form

Helpful for comorbid 
depressive disorder

Varenicline Nicotine 
dependence

Taper up to 
2 mg/day

Start 0.5 mg PO 
daily and max 
of 0.5 mg PO 
bid if CrCl 
<30 mL/min

Offered in a starter pack 
with taper instructions; 
usual course of treatment 
is for 12 weeks

Nicotine 
inhaled

Nicotine 
replacement 
therapy

6–16 cartridges 
inhaled per day 
(4 mg per 
cartridge)

Not defined Varenicline or 
bupropion, along with 
NRT, and a smoking 
cessation program is 
usually the most 
effective plan for 
smoking cessation

Nicotine 
nasal

Nicotine 
replacement 
therapy

1 spray per 
nostril 1–5 
times per hour 
over 8 weeks, 
then taper

Not defined

Nicotine 
transdermal

Nicotine 
replacement 
therapy

7–21 mg patch 
q 24 h

Not defined

Nicotine 
transmucosal

Nicotine 
replacement 
therapy

2–4 mg 
lozenge or gum 
q 1–2 h PRN

Not defined

Note: ER extended release, IR immediate release, NRT nicotine replacement therapy
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recommendations, including vaccinations. There is a high rate of viral, bacterial, and 
fungal contamination associated with injection and subcutaneous drug use. Heroin, 
cocaine, and methamphetamine are the most notable illicit substances with highest 
risk infections. HIV, hepatitis B and C viruses, and staphylococcal or streptococcal 
bacteria tend to be the most common pathogens, but this is not all inclusive. The 
spectrum of effects on the kidney secondary to injection or subcutaneous substance 
use ranges from nephrotic syndromes, nephritic syndromes, or combination of both. 
Below are some of the more common complications related to injection drug use.

• Hepatitis B and C virus-associated nephrotic syndromes are a set of renal 
disorders associated with illicit substance use, especially the substances that are 
injected. Hepatitis B virus-associated nephrotic syndrome should be differenti-
ated from other causes of membranous nephropathy, as immunosuppressive 
treatment is contradicted due to potential for exacerbating hepatitis B viral repli-
cation. Hepatitis C virus-associated nephrotic syndrome is usually a combination 
of nephritic and nephrotic syndromes.

• Amyloidosis is a rare disease that occurs as a result of amyloid, an abnormal 
protein, that build ups within various organs, including the kidneys. Primary 
amyloid deposition in the kidneys is well known to produce nephrotic syndrome. 
However, secondary amyloidosis due to substance use can also affect the kidneys 
in the same manner. Secondary amyloidosis is caused by chronic infection or 
inflammatory disease, which is a known complication of injection or subcutane-
ous drug use. Clinical presentations include nephrotic-range proteinuria, renal 
insufficiency, and normal or enlarged kidneys.

• Hepatitis C virus (HCV)-related glomerulonephritis. True to its namesake, 
hepatitis C is a cause of viral infection in the liver. However, chronic hepatitis C 
infection can lead to renal diseases. Essential mixed cryoglobulinemia and mem-
branoproliferative glomerulonephritis (MPGN) with or without cryoglobuline-
mia are included in potential renal disorders from HCV infection. In addition to 
urine renal laboratory findings, patterns of serum complement can prove to be 
helpful in the diagnosis of mixed cryoglobulinemia. Renal biopsy features of 
mixed cryoglobulinemia include intraluminal thrombi in glomerular capillaries 
and a substructure of curvilinear fibrils in the subendothelial space on electron 
microscopy. Treatment is usually comprised of antiviral therapy, angiotensin 
antagonism, and immunosuppressants in severe disease.

Recommendation
 – All patients presenting with nephrotic syndrome of unknown etiology 

should be tested for hepatitis B and C virus infection.

Recommendation
 – A renal biopsy may be indicated to confirm the presence of amyloidosis.
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• HIV-associated nephropathy (HIVAN) is a kidney disease associated with 
infection by the human immunodeficiency virus. The pathogenesis of HIVAN is 
not completely understood. However, the fact that this disease disproportionately 
affects persons of African descent implies there is likely genetic predisposition. 
HIVAN is characterized by significant proteinuria and rapidly progressive end- 
stage renal disease. Its distinct histology represents a form of focal and segmen-
tal glomerular sclerosis with collapse of the glomerular tufts (also referred to as 
collapsing focal and segmental glomerulosclerosis) [12]. Treatment includes 
aggressive treatment of HIV, dialysis, and ultimately renal transplantation.

• Postinfectious glomerulonephritis. Due to the nature of injection drug use, 
bacterial infections, abscesses, sepsis, and endocarditis are unfortunate but rou-
tine conditions associated with injection drug use. Postinfectious glomerulone-
phritis is a disease that can occur in the kidneys, following infection from bacteria 
introduced at the injection site. Postinfectious glomerulonephritis is character-
ized by the presence of proteinuria, hematuria, and red blood cell casts within the 
urinary sediment. Staphylococcus aureus is a typical bacterium found in the skin 
flora and is also a common pathogen. Other pathogens may include the 
Streptococcus, gram-negative, or Candida species. Poststreptococcal glomerulo-
nephritis is a syndrome specific to infection with the streptococcus species.

11.5  Substance Use Disorders and Renal Transplant

Patients with end-stage renal disease and comorbid substance abuse (as well as 
comorbid psychiatric illness) are less likely to be placed on a waiting list for kidney 
transplant and also less likely to receive a transplant once placed on the list [13]. 
There are many speculations about why this may be including poor adherence with 
treatment recommendations and potential inferior outcomes after transplantation. 
Some programs require a period of abstinence prior to being eligible to be placed on 
the transplantation waiting list. However, there have not been any studies that are 
able to determine exactly how long the period of abstinence should be in order to 
improve outcomes. Nevertheless, a period of abstinence cannot predict lifelong 
recovery following transplantation, just as substance use prior to renal 

Clinical Pearl
 – If renal failure develops within days to weeks after onset of antibiotic ther-

apy toward endocarditis or abscess, the acute allergic interstitial nephritis 
should become higher on the differential.

Recommendation
 – In the absence of injection drug use, intranasal transmission of viral infec-

tions should be considered since contaminated drug-sniffing devices are 
also potential sources of viral transmission.
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transplantation does not condemn an individual to lifelong substance use after trans-
plant. It has been difficult to predict which patients with substance use disorders 
will do well and abstain from substance use after transplantation. The consensus 
seems to be those with motivation toward abstinence, willingness to change, engage-
ment in recovery services, treatment of comorbid psychiatric illness, and ample 
social support are more likely to be successful following transplantation.

11.6  Substance-Induced Versus Other Comorbid 
Psychiatric Illness

Substance-related and addictive disorders and other comorbid psychiatric illness are 
conditions with common risk factors including heritability, brain variances, and 
environmental influences. Therefore, it is not uncommon for individuals to experi-
ence both conditions simultaneously. Comorbid addiction and other psychiatric ill-
ness can complicate diagnosis and treatment, especially difficulties in determining 
if each condition is preexisting or substance induced, not to mention that the clinical 
presentations of acute intoxication to post-withdrawal symptoms can mimic other 
primary psychiatric etiologies. In order to improve outcomes in patients with dual 
diagnosis, both comorbid psychiatric illness and substance use disorders must be 
addressed concurrently. Dual diagnosis treatment usually entails addressing acute 
safety concerns, stabilization of mood, psychosis, and other psychiatric symptoms 
and developing an ongoing treatment plan toward recovery from substance abuse.

11.7  Recovery Programs and Interventions

Treatments for patients with substance use disorders are typically unique to the 
patient and evolve to reflect the patient’s desire, motivation, and actions toward 
recovery. A safe and monitored detoxification (“detox”) from substance use is 
desired; however, some patients will detox on their own. Following detox, subse-
quent residential treatment facility (“rehab”) should be advocated early on in a 
patient’s plan for abstinence, since this allows them to focus on their goals and well- 
being with limited access to their external psychosocial stressors and triggers. 
However, rehab is not feasible for everyone due to financial and time constraints, as 
well as work and family obligations. In this instance or following rehab, an outpa-
tient treatment program should be pursued. Since substance use disorders and other 
psychiatric illness tend to be co-occurring, patients with substance use disorders 
should be referred to a psychiatrist, or an addiction specialist if available, for psy-
chopharmacological management.

Recommendation
 – Screening for and treatment of comorbid psychiatric disorders should 

always be performed in patients with substance use disorders.

11 Substance Use Disorders and the Kidney
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Since there are very limited approved medications and only for a few substances, 
patient participation in psychotherapy should be strongly emphasized and encour-
aged. Appropriate psychotherapy modalities should be suggested to fit the needs of 
the patient, as well as their ability to engage in therapy. Therapies shown to be help-
ful with substance use disorders include cognitive behavioral therapy (CBT), moti-
vational enhancement therapy (MET), motivational interviewing (MI), and 
twelve-step facilitation. Recovery specific programs such as Alcoholics or Narcotics 
Anonymous, Celebrate Recovery, and Smart Recovery, to name a few, are free, 
widely available, and shown to be highly effective in a motivated and committed 
individual. For more structured outpatient programing, partial hospitalization pro-
grams and intensive outpatient programs could be considered. Although none of the 
above recommendations are specific to patients with renal disease, this patient pop-
ulation will benefit with these recommendations, along with close collaboration 
with their medical providers. Nephrology social workers should be utilized if pos-
sible to address more specific psychosocial needs of patients with renal disease, 
including those patients undergoing dialysis and awaiting renal transplantation.

Recommendation
 – It is helpful to assess the readiness of your patient to work toward treating 

their substance use disorder in order to determine the best treatment option 
for him/her at any given time. The Transtheoretical Model (also referred to 
as the stages of change) lists six stages of change to help with assessments 
[14]. See Table 11.6 for a brief description of the six stages of change [14].

Table 11.6 The six stages of behavior change according to transtheoretical model [14]

Stage of change Description of stage
1 Precontemplation Individual does not intend to make changes or may not be aware that 

they have a behavior that needs changing
2 Contemplation Individual is considering change and possibly weighing the pros and 

cons; however, ambivalence about change may persist
3 Preparation Individual is ready to change his/her behavior and taking small steps 

toward change
4 Action Individual has changed his/her problematic behavior and building new 

healthier habits
5 Maintenance Individual is sustaining his/her behavior change, is in recovery, and is 

working to prevent relapse
6 Termination (or 

relapse)
The ultimate goal is termination, meaning the individual is no longer 
at risk or returning to his/her problematic behavior. However, since 
addiction is a chronic medical illness, relapse is commonly part of the 
cycle and should not be viewed as failure

V. Perez and J. A. Bourgeois
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11.8  Case Vignette Analysis: “A Rapid Crush”

Based on the patient’s clinical presentation and medical workup described in the 
vignette, the most likely diagnosis is rhabdomyolysis. Although no substance was 
directly identified in the vignette, it would be reasonable to keep rhabdomyolysis 
secondary to substance use high on the differential, especially given the patient’s his-
tory of polysubstance abuse. As you have read in this chapter, multiple substances 
could contribute to a similar presentation. The most common drugs associated with 
rhabdomyolysis include cocaine, phencyclidine, methamphetamines, MDMA, her-
oin, and alcohol. Early identification and aggressive treatment with fluid replacement 
can help reduce the risk of kidney injury. When able, this patient should be engaged 
in conversation about his substance use and mental well-being and referred for 
appropriate recovery programs and interventions. Figure 11.1 summarizes the key 
points of the differential diagnosis of rhabdomyolysis in patients with substance use.

Clinical Pearl
 – Individuals do not necessarily follow the stages of change in any consecu-

tive order. In fact, it is normal for individuals to move back and forth 
between stages or even jump around various stages.

Definition & Causes

Rhabdomyolysis is a serious medical
condition due to muscle injury, which
can lead to serious nephrological
complications and failure. 

- There are many causes including
direct and indirect muscle injury.
- Causes correlated with substance
use include: 
 - Use of alcohol or illicit substance
 - Trauma or crush injury (accidents,
     falls)
 - Prolonged immobilization 
    (overdose, stupor, coma)
 - Hyperthermia or heat stroke
 - Seizures or delirium tremens
 - Viral or bacterial infections

Symptoms & Treatment

- Symptoms can be variable but 
typically include muscle pain, muscle 
weakness, and myoglobinuria 
(brownish-red colored urine, positive 
for myoglobin).

- An elevated creatine kinase (product 
of muscle breakdown) is the most 
sensitive laboratory test to evaluate for 
muscle injury-induced rhabdomyolysis. 

- Treatment is directed at preserving
kidney function with intravenous fluids
and correction of electrolyte
abnormalities.
- Rarely, dialysis may be needed.

Fig. 11.1 Rhabdomyolysis: causes, clinical presentation, and treatment
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11.9  Key Takeaways

• Routine measurement of renal function is assessed with serum electrolytes, uri-
nalysis, urine protein excretion, and glomerular filtration rate (GFR).

• Glomerular filtration rate is one of the most important parameters to determine 
in the clinical evaluation of kidney function since it is generally accepted as the 
best overall index of kidney function.

• It is typical for patients with heavy alcohol consumption to present with a myriad 
of fluid and electrolyte abnormalities. Most of the time, these abnormalities arise 
in the context of gastrointestinal fluid and electrolyte losses, in addition to under-
lying malnutrition.

• In toxic alcohol ingestions, an anion gap metabolic acidosis usually is the first 
clue. However, ethanol-related and starvation ketoacidosis are considerably 
more prevalent etiologies.

• Rhabdomyolysis is a common cause of acute renal failure associated with the use 
of multiple substances. Classically, a markedly elevated serum creatine kinase 
(CK) level and characteristic urine findings (brownish-red color, positive for 
blood on dipstick but negative on microscopy) are present.

• Cocaine-related vasculitis is a vasculitic syndrome largely attributed to the use of 
cocaine contaminated with levamisole.

• Comorbid psychiatric illness should always be evaluated for and addressed or 
treated as appropriate in patients with substance abuse or use disorders.
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12Neurocognitive Ramifications of Renal 
Disease
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12.1  Introduction and Epidemiology

Chronic kidney disease (CKD) is a major risk factor for cognitive decline, which 
affects 10–40% of adults with CKD [1] when defined as clinically significant 
albuminuria or a glomerular filtration rate (GFR) of <60 mL/min/1.73 m2. (In this 
chapter, CKD is defined as a GFR <60 mL/min/1.73 m2 unless otherwise speci-
fied.) Eight percent of the US population met these criteria in 2010, with over 
571,000 under treatment for end-stage renal disease (ESRD) [2]. In the REGARDS 
study of 24,505 adults with a mean age of 65, cognitive status was assessed using 
the Six- Item Screener (SIS) [3]. After adjustment for age and demographic fac-
tors, cardiovascular disease prevalence, and risk factors for cardiovascular dis-
ease, the authors found that among participants with CKD, each 10  mL/
min/1.73 m2 decrement in GFR was associated with an 11% increase in the preva-
lence of cognitive impairment. Persons with CKD were 23% more likely to have 
cognitive impairment than individuals without CKD (95% CI 1.06–1.43), after 
adjustment for confounders [3].

In patients with ESRD on hemodialysis, the prevalence of cognitive impairment 
has been found to range from 30% to 80% [4, 5]. In a cross-sectional analysis of 
4686 Japanese adults, mean age 71.5 years, performance on tests of executive func-
tion and processing speed remained significantly lower in the subgroup with CKD 
after controlling for age, sex, education, and multiple cardiovascular risk factors [6]. 
Cross-sectional analysis of data from the SPRINT-MIND study (Systolic Blood 
Pressure Intervention Trial-Memory and Cognition in Decreased Hypertension) 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_12&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_12#DOI
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showed that CKD was independently associated with worse cognitive performance 
[7]. In unadjusted analyses, global cognitive performance, executive function, atten-
tion, and memory declined progressively as the urine albumin-creatinine ratio 
(ACR), a measure of proteinuria, increased. After adjustment for confounders, exec-
utive function remained significantly but inversely associated with the ACR 
(p = 0.002), while tests for attention and global cognitive function showed only a 
weakly significant association, given the multiple comparisons (p = 0.03 and 0.04, 
respectively). In multivariable modeling, only executive function among the indi-
vidual cognitive domains showed a robust association with the estimated glomeru-
lar filtration rate (eGFR) beginning at <60  mL/min/1.73 m2 (p  <  0.001); the 
association with global cognitive function was only weakly significant (p = 0.02) [7].

In a combined cohort comprising 28,384 participants of the ONTARGET and 
TRANSCEND studies (mean age 67 years), 4555 had microalbuminuria (≤300 mg 
albumin/g creatinine) or macroalbuminuria (>300 mg albumin/g creatinine). After 
extensive adjustment for confounders, including risk factors for and prevalent car-
diovascular disease and baseline GFR, microalbuminuria significantly predicted 
cognitive decline over 5  years of follow-up as defined by a three-point drop or 
more in the Mini-Mental State Examination (MMSE) score. Notably, incident 
microalbuminuria and macroalbuminuria during follow-up significantly predicted 
30% and 77% increased odds of cognitive decline, respectively [8]. These results 
suggest that albuminuria has a graded, independent association with cognitive 
impairment.

Etgen et  al. performed a meta-analysis of studies assessing the relationship 
between CKD and cognitive impairment [9]. Seven cross-sectional studies com-
pared patients with mild (GFR = 45–60 mL/min per 1.73 m2) and moderate (<45 mL/
min/1.73 m2) renal impairment to those with no kidney disease. Those with mild 
CKD were 32% more likely to have cognitive impairment, and the probability of 
cognitive impairment rose to 68% in patients with moderate CKD. The ten longitu-
dinal studies that were analyzed also demonstrated that CKD predicts cognitive 
decline, with average odds ratios that were only slightly smaller than those seen in 
the cross-sectional studies [9].

The prevalence of both mild neurocognitive disorder (or mild cognitive impair-
ment (MCI)) and major neurocognitive disorder (or dementia) is increased in 
CKD patients compared to age- and sex-matched controls. The terms “mild neu-
rocognitive disorder” and “MCI,” as well as major neurocognitive disorder and 

Clinical Pearl
 – 6% to 40% of patients with CKD have cognitive impairment.
 – In patients needing hemodialysis, the prevalence of cognitive impairment 

ranges from 30% to 80%.
 – CKD affects executive function (organization, judgment, planning, reason-

ing, processing speed) more than memory.

C. H. Hirsch
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dementia, are used interchangeably in this chapter. Compared to controls without 
CKD, the prevalence of MCI in all stages of CKD ranges from 27% to 62%, com-
pared to 11% to 26% in matched controls (Fig. 12.1). In a 2020 review, the age-
adjusted prevalence of dementia reached as high as 20% in renal transplant 
recipients, 33% in peritoneal dialysis patients, and 37% among patients on hemo-
dialysis [10].

Clinical Pearl
 – At all stages of CKD, mild and major neurocognitive disorders occur more 

frequently than in patients without CKD:
• Mild neurocognitive disorder has a prevalence ranging from 27% to 62%.
• Major neurocognitive disorder is frequent among dialysis patients:

• Up to 37% prevalence in hemodialysis
• Up to 33% prevalence in peritoneal dialysis

• Major neurocognitive disorder is frequent in renal transplant patients, 
up to 20% prevalence.
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Fig. 12.1 Association of mild cognitive impairment with worsening renal function in patients 
aged 50–70. CI-Upper: Upper boundary of 95% confidence interval. CI-Lower: Lower boundary 
of 95% confidence interval. Ave. eGFR: Average estimated glomerular filtration rate. Stages refer 
to the five stages of chronic kidney disease. Numbers in parentheses refer to the eGFR in mL/
minute/1.73 m2. (Data abstracted from Viggiano et al. [10])
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12.2  Anatomic and Cognitive Correlates of CKD

12.2.1  Magnetic Resonance Imaging (MRI) Findings

CKD has an independent and adverse impact on brain architecture. Among patients 
undergoing brain MRI, patients on hemodialysis had significantly more cerebral 
and hippocampal atrophy and a greater prevalence and severity of deep white matter 
disease than controls, after adjusting for demographic factors and risk factors for 
vascular disease. In the hemodialysis group, “silent” (asymptomatic) infarcts were 
common, with nearly 20% having small-vessel infarcts and nearly 8% showing 
large-vessel infarcts [11]. White matter lesions on MRI, believed to represent small- 
vessel ischemic disease, can be found in up to 70% of CKD patients [4] and are 
prominent in the prefrontal cortex [10], which plays a key role in executive function. 
CKD increased the odds of progressive white matter disease by over 40% during a 
5-year follow-up (OR, 1.43; 95% CI 1.19–3.07), after adjusting for age, sex, and 
cardiovascular disease risk factors. However, the albumin-creatinine ratio (ACR) 
may be a stronger predictor of MRI changes than the eGFR. Based on the BRINK 
(Brain IN Kidney disease) study of 240 brain MRI scans of patients with varying 
stages of CKD, eGFR was not significantly associated with cortical thickness or 
brain volume when adjusted for demographic and cardiovascular disease risk fac-
tors, whereas the ACR maintained a significant, graded association with the extent 
of cortical atrophy. The magnitude of the ACR also independently predicted white 
matter volume, although declining eGFR still showed a borderline-significant trend 
(p = 0.09) [12]. The pattern of involvement on MRI resembles that seen in advanced 
small-vessel cerebrovascular disease [13], consistent with a predominantly vascular 
etiology.

12.2.2  Patterns of Cognitive Impairment in CKD

In a sample of 338 patients aged 55 and older requiring hemodialysis, 14% had mild 
cognitive impairment and over 70% had moderate to severe cognitive impairment, 
leaving just 13% with normal cognition compared to a control group. However, only 
3% of the hemodialysis patients had previously been diagnosed with cognitive 
impairment [5] (see Chap. 8). This failure to recognize cognitive impairment may 
result from the pattern of affected domains.

Figure 12.2 illustrates the average odds ratios for the presence of impaired cogni-
tion in a sample of 4686 older Japanese patients with mild (eGFR 45–59  mL/
min/1.73 m2) and moderate to severe CKD (eGFR <45 mL/min/1.73 m2) on three 
cognitive screens: the Trail Making Test-A (TMT-A), the Digit-Symbol Substitution 
Test (DSST), and the Story Memory Test [6]. The TMT-A and DSST primarily 
evaluate information-processing speed and attention and are considered tests of 
executive function; the Story Memory Test assesses immediate recall of a minute- 
long recorded story [14]. Cognitive impairment was defined as a test score more 
than 1.5 standard deviations below the age-specific norm. Subjects with mild to 
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moderate CKD did not have an increased likelihood of memory impairment, 
whereas they were at least twice as likely to have impaired executive function, even 
when CKD was mild. Data from the Chronic Renal Insufficiency Cohort (CRIC), a 
cohort study of 825 adults aged 55 and older with CKD, extend these findings to 
tests of global cognitive function. Subjects were classified into normal, mild, mod-
erate, and severe CKD (Fig. 12.3). The timed TMT-A and the TMT-B (Trail Making 
Test-B, a more rigorous test of executive function) significantly worsened as the 
eGFR declined. Although the Modified Mini-Mental State Examination score 
(3MS; based on a 100-point scale) significantly declined with worsening eGFR, the 
average score never went below the cut-off for mild cognitive impairment (MCI) 
[15]. These results suggest that patients with even mild CKD can have reductions in 
executive skills, which affect organization, planning, reasoning, judgment, and 
speed of mental processing, even while they may appear cognitively intact during 
clinical encounters.

Cognitive impairment in CKD thus resembles that seen in patients with cerebro-
vascular disease. The multicenter Aging Brain Project performed autopsies on 92 
patients who had previously undergone extensive neuropsychiatric testing. In this 
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1 indicate lack of statistical significance. (Data abstracted from Lee et al. [6])
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cohort, patients with autopsy-proven cerebrovascular disease showed a higher prev-
alence of low executive function (45%) than memory loss (18%), compared to a 
10% prevalence of low executive function and a 71% prevalence of memory loss in 
those with Alzheimer-related pathology on autopsy [13].

12.3  Pathophysiology of Cognitive Impairment in CKD

12.3.1  Delirium

As CKD reaches the advanced stages without the intervention of dialysis, accumu-
lated uremic toxins that would normally be excreted by the kidney injure the blood- 
brain barrier, induce neuroinflammation, and lead to neurotoxicity. Other sequelae 
of the uremic syndrome, such as hyperphosphatemia and hypocalcemia, can con-
tribute to the encephalopathy [16]. By definition, this uremic delirium is potentially 
reversible with dialysis but may be superimposed on more permanent cognitive 
deficits. The delirium may manifest as fluctuations in memory, poor concentration, 
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poor executive function, depression, and apathy. More severe uremic delirium may 
cause disorientation, slurred speech, psychosis, and ultimately a reduced level of 
consciousness [16].

12.3.1.1  Medication Toxicity Causing Delirium
Age-related changes in pharmacokinetics (drug metabolism) and pharmacodynam-
ics (drug action) increase the risk for adverse drug reactions. CKD adds to this risk 
by affecting the clearance of many drugs, necessitating dose adjustments. Inadequate 
dose adjustments or failure to substitute (where possible) drugs that are less depen-
dent on renal clearance can result in iatrogenic neurotoxicity and delirium. In 
patients who received intraoperative opioids during surgery, those with CKD were 
60% more likely to experience delirium compared to those without CKD after mul-
tivariable adjustment (OR, 1.6; 95% CI 1.2–2.1) [17].

Polypharmacy (≥5 prescription medications) becomes more prevalent with 
age and with CKD as a result of multimorbidity, increasing the potential for 
adverse drug reactions and harmful drug-drug interactions even in an academic 
medical setting. In a study of 200 German patients with CKD (eGFR <60 mL/
min/1.73 m2; mean age 78 years) who were receiving care in a teaching hospital, 
37% met the criteria for polypharmacy [18]. In that cohort, 41.5% were pre-
scribed drugs with inadequate renal dosing or relatively contraindicated due to 
the CKD [18].

Delirium may also be a nonspecific manifestation of infection, other acute ill-
nesses, and metabolic stress. The risk for delirium is increased by underlying cogni-
tive impairment, which affects up to 40% of patients with CKD [1].

Clinical Pearl
 – Delirium may be caused by uremic toxins in inadequately treated 

advanced CKD.
 – In CKD, delirium may result from the toxic effects of renally cleared 

medications.
 – The risk of neurotoxicity is increased by polypharmacy (≥5 prescription 

medications).
 – The risk of delirium is increased when there is preexisting CKD-related 

cognitive decline.

Recommendation
 – In CKD, renally dose all drugs.
 – Minimize the use of potentially inappropriate medications, especially 

drugs with known central nervous system side effects.
 – Watch for potential drug-drug interactions that could result in medication 

toxicity.
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12.3.2  Cerebrovascular Disease and Stroke

Cerebrovascular disease is believed to be the predominant etiology of neurocogni-
tive decline in CKD. This is not surprising, insofar as atherosclerotic cardiovascular 
disease is associated with a large proportion of cerebrovascular disease, and tradi-
tional risk factors for atherosclerotic cardiovascular disease like hypertension, dia-
betes mellitus, and hyperlipidemia disproportionately affect persons who develop 
CKD. Strokes can occur in a large-vessel distribution, but at least 25% are related to 
small-vessel disease, which heightens risk for symptomatic and asymptomatic 
(“silent”) brain infarcts as well as cerebral microbleeds in these patients. A stroke 
doubles the risk of a major neurocognitive disorder (dementia) in both CKD and 
non-CKD patients [4], but prior to the onset of major neurocognitive disorder, isch-
emic lacunar infarcts and cerebral microbleeds may cause subtle decrements in 
executive function.

CKD independently confers an increased risk of all stroke subtypes [19]. In 
adults aged 65 and older, CKD roughly doubles the risk of atrial fibrillation, com-
pared to those without CKD (12–18% vs. 7–8%) [20], causing a commensurate 
rise in the risk of thromboembolic stroke. The increased incidence of strokes 
stems, in part, from the complex relationship between CKD and hemostasis. In 
mild to moderate CKD, platelets become hyperreactive, resulting in an increased 
risk of thrombosis in vessels that may be damaged by atherosclerosis, contribut-
ing to non-embolic infarcts. However, more advanced CKD reduces platelet adhe-
sion and aggregation, resulting in a pro-hemorrhagic state [20]. As a consequence, 
the volume of the intracerebral hematoma in hemorrhagic strokes may be up to 
three times greater than in patients without CKD [19], and CKD has been inde-
pendently associated with cerebral microbleeds, which often are clinically 
silent [21].

Over an average of 6 years of follow-up among 3257 non-demented partici-
pants of the Rotterdam Study (mean age 59.6  years), four or more cerebral 
microbleeds predicted declines in executive function, information processing, 
and memory as well as new-onset dementia, after adjustment for demographic 
factors and a propensity score for cardiovascular risk [22]. In longitudinal analy-
sis, worsening GFR predicted the appearance of new cerebral microbleeds on 
MRI [23]. Lacunar infarcts, a manifestation of small-vessel disease, increased in 
cross-sectional prevalence as the GFR declined [24]. Their number and volume 
have been associated with worse information processing speed and executive 
function [25].

Subcortical white matter lesions seen on computed tomography (CT) and 
MRI brain scans have been attributed to ischemic small-vessel disease and 
increase in prevalence and number as CKD worsens [23]. The severity of white 
matter lesions has not shown a statistically significant relationship with execu-
tive function [26], suggesting that white matter lesions themselves may not be 
pathogenic of cognitive decline but may serve as a marker for small-vessel 
dysfunction.
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12.3.3  Other Pathophysiologic Mechanisms

12.3.3.1  Uremia
Traditional stroke risk factors like diabetes mellitus, hypertension, and hyperlipid-
emia do not fully explain the extent of cognitive dysfunction in CKD. The cerebral 
microvasculature plays an essential role in many core cerebral processes such as 
cerebrovascular autoregulation and blood-brain barrier permeability [27], which 
can be affected by so-called uremic toxins. These refer broadly to the accumulation 
of metabolic toxins resulting from increased production and reduced renal excre-
tion. At least seven can cause cognitive impairment or have other adverse neurologi-
cal effects, with variable penetrance across the blood-brain barrier. Those that are 
water-soluble can be removed by dialysis, but larger and protein-bound molecules 
remain [10], contributing to the progression of cognitive impairment even after the 
initiation of renal replacement therapy. The accumulation of uremic substances, 
notably guanidino compounds derived from the metabolism of arginine, can be 
directly neurotoxic. Guanidino compounds accumulate in various brain regions and 
induce the production of cytokines, resulting in neuroinflammation and oxidative 
stress that cause injury and apoptosis of brain astrocytes and neurons, contributing 
to cognitive decline.

Uremic toxins can induce endothelial dysfunction and disrupt the blood-brain 
barrier, which can lead to the influx of uremic and other metabolites, inflammatory 
mediators, and potentially toxic medications into the central nervous system [16, 
28]. Uremic toxins that have entered the brain through disruption of the blood-brain 
barrier normally would be cleared by the glymphatic system, an astrocyte-mediated 
brain fluid transport system that removes metabolic waste from the extracellular 
space of the brain and is most active during sleep [29]. However, aging, neuroin-
flammation, and vascular dementia contribute to glymphatic dysfunction and may 
reduce clearance of uremic neurotoxins [10, 30].

12.3.3.2  Endothelial Dysfunction
A hallmark of CKD, endothelial dysfunction is exemplified by micro- and mac-
roalbuminuria, but it occurs throughout the body. Brain markers of endothelial 
dysfunction include MRI evidence of small-vessel disease as evidenced by lacu-
nar infarcts, cerebral microbleeds, and white matter lesions. It can be assessed 
directly by measuring retinal arteriolar and venular dilation in response to flick-
ering light and through plasma biomarkers such as soluble E-selectin and solu-
ble vascular cell adhesion molecule-1. The cerebral microvasculature serves a 
variety of functions, including regional regulation of cerebral blood flow in 
response to perfusion pressure (autoregulation), microregulation of perfusion in 
response to neuronal activity (neuronal coupling), the production of new neu-
rons from neural stem cells (neurogenesis), and regulation of blood-brain bar-
rier permeability. Disruption of any of these functions may cause ischemia, 
brain injury, and neuronal dysfunction, potentially contributing to cognitive 
impairment [28].
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Using data from the Maastricht Study of 3011 subjects aged 40–75, Rensma and 
colleagues constructed a composite measure of endothelial dysfunction and evalu-
ated its association with cognitive domains [27]. After adjustment for demographic 
and cardiovascular risk factors as well as depression and biomarkers of inflamma-
tion, their composite measure of endothelial dysfunction was significantly and neg-
atively associated with processing speed and memory (p < 0.05), with a trend toward 
a negative impact on executive function [27].

12.3.3.3  Neuroinflammation
Inflammatory cytokines, such as interleukin (IL)-6, IL-1β, and tumor necrosis factor 
(TNF) α, increase as renal function worsens [31]. The disruption of the blood-brain 
barrier caused by the uremic state allows inflammatory cytokines to enter the central 
nervous system. In the mouse model, CKD results in activation of pro-inflammatory 
molecules and signs of oxidative stress within the brain and causes disruption of 
endothelial tight junctions, thus impairing the blood-brain barrier [32].

In the multicenter Chronic Renal Insufficiency Cohort (CRIC), biomarkers of 
inflammation showed a complex relationship with measures of cognitive perfor-
mance. At baseline, compared to subjects in the lowest tertile of IL-1β, IL-6, and 
TNF-α, subjects in the second and third tertiles had significantly worse performance 
on global performance (assessed by the 3MS), attention and processing speed 
(assessed by the Trail Making Test (TMT)-A), executive function (assessed by the 
TMT-B), and verbal memory (assessed by the Buschke Selective Reminding Test) 
after adjustment for age. However, the magnitude of reduced performance was least 
for verbal memory. Over 6.2 years of follow-up, absolute changes in cognitive mea-
sures were small. After multivariable adjustment, participants in the highest tertile of 
high-sensitivity C-reactive protein remained more than twice as likely to have a sig-
nificant decline in attention and processing speed as subjects in the lowest tertile (HR, 
2.27; 95% CI 1.26–4.06). However, participants in the highest tertile of TNF-α were 
half as likely to show a reduction in executive function (HR, 0.47; 95% CI 0.27–0.84) 
[33]. This paradoxical effect may reflect the opposing roles that TNF plays, depending 
on its concentration. At physiological levels, it helps maintain normal synaptic func-
tion, but at increased levels, it can impair synapses and contribute to memory loss 
[10]. It should be noted that the investigators measured systemic concentrations, 
which might not reflect concentrations found within the central nervous system.

12.3.3.4  Miscellaneous Factors

Hyperhomocysteinemia
Elevated levels of homocysteine (hyperhomocysteinemia) increase the risk of car-
diovascular events by promoting atherosclerosis, and patients with CKD show ele-
vated levels of homocysteine because of complex metabolic reactions that remain 
incompletely understood. Homocysteine is formed by the metabolism of the amino 
acid, methionine. To prevent the accumulation of homocysteine, the enzymatic 
cofactors folate and vitamin B12 promote the regeneration of methionine from 
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homocysteine. Deficiencies in either folate or B12 thus can lead to hyperhomocyste-
inemia. In CKD, uremia disrupts the metabolism of folate and impairs tissue uptake 
of transcobalamin, the biologically active form of B12, despite adequate stores. Prior 
to the onset of anuria in CKD-5, uremia also creates a state of functional B12 defi-
ciency by decreasing absorption of transcobalamin in the proximal tubule and caus-
ing increased loss in the urine [34].

The high prevalence of hyperhomocysteinemia in CKD and its contribution to 
cerebrovascular disease suggest that hyperhomocysteinemia may be a modifiable 
risk factor for cognitive decline. The multicenter Homocysteine Study (HOST) 
evaluated initial and 1-year change in cognitive performance in 659 US veterans 
with advanced kidney disease (eGFR <30 mL/min/1.73 m2) using the Telephone 
Interview of Cognitive Status (modified) supplemented by tests of attention, execu-
tive function, and working memory. In this 5-year prospective trial, half of partici-
pants received high-dose folate, pyridoxine, and vitamin B12, while the other half 
received placebo. Although the high-dose B vitamins significantly reduced homo-
cysteine levels, cognitive function was similar in both groups (with a similar preva-
lence of cognitive impairment), and both groups showed statistically similar rates of 
change after 1 year, confirming the negative results of earlier clinical trials [35]. 
However, only approximately one-third of the treatment group achieved normaliza-
tion of homocysteine levels, underscoring the complexities of metabolism of homo-
cysteine, B12, and folate in CKD.

Alterations in the Gut Microbiome
The healthy intestinal tract contains over 100 trillion bacteria, of which roughly 
90% are from the Firmicutes and Bacteroidetes phyla. The gut microbiome has a 
commensal relationship with the host, being the principal means of degrading 
ingested plant polysaccharides, degrading oxalate, regulating the immune system, 
and synthesizing short-chain fatty acids like butyrate, propionate, and acetate, 
which maintain the integrity of the gut epithelial layer.

As renal insufficiency progresses, rising concentrations of urea correspond to a 
qualitative and quantitative change in the gut microbiota related in part to selection 
of gut bacteria that secrete uricase and gut-derived uremic toxins like p-cresyl sul-
fate and indoxyl sulfate, which have been linked to cardiovascular events, mortality, 
and vascular disease [36, 37]. Ammonia derived from urea leads to a breakdown in 
the gut epithelial barrier causing a leakage of microbial toxins that in turn contribute 
to the systemic inflammation seen in CKD [36].

The few studies available suggest that prebiotics (nondigestible carbohydrates 
that beneficially modify the gut microbiome) show promise in reducing gut-
derived uremic toxins. Small trials of probiotics in CKD have produced prelimi-
nary evidence that they may reduce levels of pro-inflammatory cytokines and 
lower the levels of the uremic toxin, indoxyl sulfate [37]. It is unknown whether 
either of these interventions can slow the incidence and progression of cognitive 
impairment in CKD, nor are there data on the role of healthy-donor fecal 
transplants.
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The Effect of Anemia in CKD
Lower levels of kidney-derived erythropoietin and chronic inflammation result in a 
high prevalence of anemia in patients with CKD.  Lower levels of hemoglobin 
reduce blood viscosity and oxygen delivery to the brain despite an increased cere-
bral blood flow [38], and this reduced oxygen delivery occurs in neuronal tissue 
already compromised by small-vessel atherosclerosis, dysfunctional vascular auto-
regulation and neuronal coupling, neuroinflammation, and uremic toxins. Reduced 
as well as elevated hemoglobin levels have shown a statistically significant, qua-
dratic association with the risk of developing Alzheimer disease and the rate of 
change in global cognition [39]. However, a similar relationship was not demon-
strated in 762 adults aged 55 and older in the Chronic Renal Insufficiency Cohort 
(CRIC). In models adjusting for demographic and extensive clinical factors, anemia 
as defined by the World Health Organization (hemoglobin <13  mg/dL in men, 
<12 mg/dL in women) showed no statistically significant association with cognitive 
function (global, verbal fluency, delayed recall, naming, attention, and executive 
function) or change in any of these measures over a median of 2.9  years [40]. 
However, because anemia was measured as a categorical variable, it is not known 
whether there are patient-specific threshold levels of hemoglobin below which neu-
rocognitive effects can be recognized.

Sleep Disturbances
Patients with CKD experience a variety of sleep disturbances, including reduced 
total sleep time, insomnia, disturbances in circadian rhythm, restless legs syndrome, 
and sleep-disordered breathing, the latter defined as episodes of apnea or hypopnea 
during sleep resulting in transient hypoxemia [10]. Sleep-disordered breathing 
affects approximately 17% of men and 9% of women aged 50–70, separate from the 
presence of CKD [41]. About 25% of sleep apnea in CKD is centrally mediated, i.e., 
a reduction in respiratory drive from neuronal dysfunction [10]. Results from a 
meta-analysis suggest that patients with sleep apnea perform worse on tests of exec-
utive function but not necessarily memory [41]. Data also suggest that renal replace-
ment therapy can lead to improvements in sleep quality [10], and nocturnal 
hemodialysis has been shown to significantly reduce the incidence of sleep apnea 
without continuous positive airway pressure [42]. However, the choice of renal 
replacement therapy may have other effects on cognitive function, as outlined in the 
next section.

12.4  Transition to Renal Replacement Therapy and Effects 
on Cognitive Function

As CKD progresses, there is reduction in tissue oxygen delivery from anemia and 
small-vessel disease with physiologic compensation through increased cerebral 
blood flow. This compensation is partially offset by impairments to cerebral auto-
regulation and increased concentrations of cerebral osmolytes causing alterations in 
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osmotic pressure. In-center hemodialysis remains the most common method of pro-
viding maintenance dialysis. Intermittent hemodialysis removes excess fluid and 
cerebral osmolytes at a high rate, subjecting the patient to intradialytic hypotension. 
Cerebral blood flow may decrease up to 22% during hemodialysis, further impair-
ing oxygen delivery to neural tissue [38, 43]. The removal of extra fluid by ultrafil-
tration can further reduce cerebral blood flow [38]. This intradialytic reduction in 
cerebral oxygen delivery has been referred to as “cerebral stunning,” leading to 
reversible and irreversible cognitive loss.

Among 212 participants in the Chronic Renal Insufficiency Cohort (CRIC) with 
a GFR of ≤20 mL/min/1.73 m2, 89 transitioned to dialysis prior to their follow-up 
cognitive assessment. Compared to subjects who remained off dialysis, those who 
transitioned demonstrated significantly worse executive function without significant 
changes in memory or global cognition, after adjustment for demographic factors 
[44], but it is unclear whether executive function worsened prior to or after initiation 
of dialysis. Hemodialysis patients (mean age 67  years) performed significantly 
worse on a cognitive battery during hemodialysis compared to the day before or day 
after [45]. Murthy and Shukia assessed executive function (using the Trail Making 
Test-B and the Frontal Assessment Battery) before and after hemodialysis. Although 
all scores were significantly worse than in healthy subjects, the authors observed a 
significant improvement after dialysis [46]. A prospective cohort of 97 hemodialy-
sis patients also demonstrated the relationship between reduced cerebral blood flow 
and cognitive function by showing that cerebral arterial mean flow velocity and 
cognitive function both declined significantly during hemodialysis [47]. Taken 
together, these studies confirm that intradialytic cognitive worsening occurs in 
hemodialysis and support the concept of cerebral stunning. These studies also sug-
gest that the effects of cerebral stunning are reversible in the short term but that over 
time patients requiring hemodialysis develop worse cognitive function compared to 
ESRD patients not on dialysis.

It is unknown if slower and more frequent hemodialysis (e.g., nocturnal hemodi-
alysis), by reducing the rate of fluid and osmotic shifts, slows cognitive decline 
compared to conventional hemodialysis. Peritoneal dialysis has a similar benefit of 
avoiding rapid fluid and osmotic shifts, but this advantage may be offset by expo-
sure to a high glucose load. Studies have suggested better cognitive function in 
peritoneal dialysis versus hemodialysis patients, but the methodological quality of 
these studies has been questioned [43]. Kidney transplant eliminates osmotic and 
fluid shifts seen in hemodialysis and peritoneal dialysis, removes uremic toxins, 
restores calcium-phosphate homeostasis, and reduces inflammatory mediators [43], 
although the latter may result from immunosuppressive therapy.

However, the cerebrovascular disease characterizing CKD persists and may 
result in further cognitive decline. Inconclusive data suggest that in unadjusted anal-
yses, transplant recipients may perform better on tests of attention and auditory 
verbal learning compared to hemodialysis patients [48]. These differences may 
reflect selection bias, as the transplant patients were healthier, with significantly less 
diabetes mellitus and heart disease.
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12.4.1  Delirium Induced by Hemodialysis

Rapid dialysis time can lead to dialysis disequilibrium syndrome (DDS) that can 
present in milder forms as fatigue, nausea, headaches, and restlessness near the end 
of hemodialysis. In its more severe form, the patient may experience seizures, 
increased intracranial pressure, delirium, and even coma [16]. DDS results from an 
imbalance in osmotic concentration in the brain resulting from rapid removal of 
urea from plasma while urea is cleared from the brain more slowly, causing acute 
brain edema. Using slower, shorter, but more frequent hemodialysis may prevent 
DDS from occurring [16]. DDS is due exclusively to hemodialysis and does not 
occur in peritoneal dialysis or following transplant.

12.5  Cognitive Assessment in CKD

As the foregoing discussion emphasized, cognitive changes in CKD, as in vascular 
cognitive impairment, initially affect attention, processing speed, and executive 
function before progressing to clinically meaningful changes in memory, language, 
praxis, and orientation. Executive skills involving organization, judgment, decision- 
making, reasoning, and planning are essential for coping with the multiple, often 
complex requirements of managing the metabolic derangements of moderate to 
severe CKD, as well as the comorbidities that co-occur. Patients are asked to adhere 
to an increasingly complex pharmacopoeia to prevent hyperphosphatemia and 
hyperkalemia as well as manage comorbid conditions. They are encouraged to fol-
low dietary restrictions and reduce fluid and salt intake while balancing these 
demands against personal preferences and cultural norms.

Patients with CKD also need to be able to take a proactive role in making 
important choices about future renal replacement therapy so that planning can 
begin about which type of dialysis to consider (peritoneal versus hemodialysis), 
how to meet qualifications for home peritoneal or hemodialysis versus in-center 
dialysis, and how to cope with lifestyle and career changes that will be necessary 
to accommodate the chosen modality of dialysis. In patients receiving hemodialy-
sis, the prevalence of severe cognitive impairment approaches 40%, while recog-
nition of the neurocognitive disorder in community samples ranges from 3% to 
15% [5, 49].

Clinical management of CKD consequently requires routine neuropsychiatric 
screening to evaluate the patient’s ability to adhere to difficult treatment regimens 
and to assess their capacity to consent for medical interventions. Changes in execu-
tive function and memory can be subtle and may go unrecognized by family mem-
bers. Patients with declining cognitive abilities may still insist on taking responsibility 
for their medications, driving, and making important decisions that affect their 
finances and social situation. Cognitive assessment helps family and caregivers to 
become aware of the patient’s cognitive deficits and provides an opportunity to 
counsel them about taking a larger role in the patient’s medical management and 
personal affairs.
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Most studies of the impact of CKD on cognitive performance have used exten-
sive batteries of validated neurocognitive tests that are not feasible in clinical prac-
tice. Time-efficient, office-based tests of global cognitive function that omit the 
executive domain, like the Mini Mental State Examination, will miss early signs of 
executive dyscontrol.

The Montreal Cognitive Assessment (MoCA) includes tests of executive and 
visuospatial skills, naming, memory, language, attention, abstraction, delayed 
recall, and orientation and requires less than 15 min to administer. It has been vali-
dated in multiple languages and versions, reducing the risk of artificially inflating 
performance on future tests due to learning. The MoCA was evaluated in 43 hemo-
dialysis patients and 42 healthy controls. Using a cut-off of ≤24 out of 30 for the 
diagnosis of cognitive impairment, the MoCA showed a sensitivity and specificity 
of 76.7% and 78.6%, respectively, and correlated well with a formal neuropsychiat-
ric inventory [50]. The MoCA is copyrighted but can be accessed and downloaded 
without a fee [51].

12.6  Case Vignette

Alfrédo was a 64-year-old man with CKD. After emigrating from Mexico as a child, 
he was raised in Los Angeles and completed 2 years of junior college before going 
to work at a large rural winery, where he advanced to supervisor of operations. He 
did not seek regular health care. When he was 47, he went to a clinic complaining 
of excessive thirst and urination and was diagnosed with type 2 diabetes mellitus. At 
the visit, his blood pressure was elevated at 160/96 mm Hg. He received prescrip-
tions for glimepiride and lisinopril, which he took sporadically. At age 62, he was 
hospitalized for intermittent chest pressure, chronic fatigue, and peripheral edema 
and was diagnosed with coronary heart disease, heart failure, and renal insuffi-
ciency, with a serum creatinine of 2.6 mg/dL (230 μmol/L). His echocardiogram 
showed an enlarged heart and a reduced ejection fraction of 45%. His cardiac cath-
eterization revealed significant coronary stenosis, for which he received two drug- 
eluting stents. His hemoglobin A1C was markedly elevated at 11.7% (0.117), and 
his fasting blood sugar averaged 220 mg/dL (12.2 mmol/L). He also had an elevated 
total cholesterol and low-density lipoprotein. He was discharged on a low-dose 
aspirin, clopidogrel, atorvastatin, amlodipine, short and long-acting insulin, meto-
prolol, losartan, furosemide, and nitroglycerin.

Recommendation
 – Perform regular office-based neurocognitive screening when the eGFR 

drops below 60 mL/min/1.73 m2.
 – Use a validated instrument that assesses executive skills as well as mem-

ory, language, praxis, and orientation.
• An example is the Montreal Cognitive Assessment.
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On examination in your office currently, he was an obese, pleasant, neatly dressed 
man with a slight Spanish accent. His medications have now increased to 12 with 
the addition of tamsulosin for enlarged prostate and empagliflozin for diabetes mel-
litus. His wife, Rosalie, was present for the history and asks the doctor to tell her 
husband to “take it easy.” She worried that Alfrédo was getting too frustrated trying 
to operate his laptop and also bringing more of his work home. He spent hours most 
evenings assembling the next day’s work schedule for his crew. On examination, his 
blood pressure was 140/77 mm Hg. He had a normal heart and lung exam, 1+ edema 
to the mid-shin, and a normal neurological exam. His creatinine was 3.7 mg/dL 
(283  μmol/L), and his finger-stick random blood sugar was 210  mg/dL 
(11.66 mmol/L). His urinalysis was remarkable for significant (4+) proteinuria. He 
met the criteria for advanced CKD (CKD stage 4) with evidence of significant pro-
gression over 2 years. The need for dialysis was anticipated in about a year. He had 
expressed interest in peritoneal dialysis during the night so that he could continue 
working at the winery and proudly described how he was preparing for the bottling 
of last year’s vintage.

12.7  Case Vignette Analysis

Alfrédo had the classic risk factors for atherosclerotic cardiovascular disease and 
likely has cerebrovascular disease. Up to 40% of patients with CKD have evidence 
of cognitive impairment [1], but the cognitive changes may be subtle and unrecog-
nized in the clinical setting because of the predominance of executive dysfunction. 
He did not complain of cognitive problems, was pleasant and articulate, and was 
able to rattle off details about his winery’s operations. His nephrotic-range protein-
uria independently predicted significant cognitive decline over 5 years [8], and his 
wife’s comments to the doctor raised concern that he already was experiencing 
problems with executive function.

Because of concern about cognitive impairment, the doctor subsequently admin-
istered the Montreal Cognitive Assessment as a neurocognitive screen and found 
that Alfrédo struggled with the clock drawing test and the Mini-Trails B, both tests 
of executive function. He made two mistakes subtracting serial 7 s from 100. His 
response to the simile questions was overly concrete. However, he was able to recall 
four of five items at 5 min and correctly answered all the orientation questions. His 
total score was 24 out of 30. His doctor was also concerned about Alfrédo’s poly-
pharmacy and the potential for adverse drug reactions. The empagliflozin was pres-
ently contraindicated with an eGFR <30 in his case. She ordered a homocysteine 
level with plans to recommend high-dose vitamin B12 and folate if very high, which 
was predicted due to the advanced CKD [34]. She also recommended a probiotic 
supplement due to predicted changes in his gut microbiome that may be contribut-
ing to neuroinflammation [36]. Because of Alfrédo’s cognitive decline, the doctor 
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worried about his ability to adhere to the complexities of safe home peritoneal dial-
ysis. She also was concerned about his polypharmacy and planned to recommend a 
pill box. She would reappoint him within a month to discuss her concerns about his 
cognition and to learn if his wife would be willing and able to assume more respon-
sibility for the administration of the peritoneal dialysis and dispensing his 
medication.

12.8  Key Takeaways

• Atherosclerotic cardiovascular disease is both a contributor to chronic kidney 
disease (CKD) and a risk factor for stroke and small-vessel cerebrovascular dis-
ease that are responsible for a large proportion of the cognitive impairment 
seen in CKD.

• Small-vessel disease can lead to “silent” cerebral microbleeds and lacunar 
infarcts that gradually erode cognitive function.

• In mild-moderate CKD, cognitive decline can be subtle, impacting executive 
function more than memory, language, praxis, and orientation, allowing CKD 
neurocognitive disorder to progress unrecognized until late in its course.

• Patients on peritoneal dialysis and those who have undergone renal transplanta-
tion have slightly less cognitive impairment than hemodialysis patients, but these 
comparisons are biased by the selection of healthier candidates for peritoneal 
dialysis and transplant.

• Many of the pathophysiological processes that lead to small-vessel disease and 
neuroinflammation remain, regardless of the mode of dialysis, resulting in a high 
residual risk of cognitive impairment.

• CKD is independently associated with an increased risk of developing atrial 
fibrillation, which can result in thromboembolic strokes.

• CKD is responsible for the accumulation of uremic toxins and endothelial dys-
function, which lead to inflammation within the central nervous system that 
compounds the damage done by cerebrovascular disease.

• CKD also causes an increase in homocysteine levels, which adds to risk of ath-
erosclerotic cardiovascular disease and thus worse small-vessel disease.

• CKD adversely affects the gut microbiome, causing changes in microflora and 
the creation of gut-derived toxins that leak through the epithelial layer whose 
integrity is damaged by the loss of protective short-chain fatty acids.

• Through uremic toxins and as-yet unidentified mechanisms, CKD can induce 
hypopnea and apnea, some of it centrally mediated, contributing to cerebral 
hypoxia and impaired cognition.

• In ESRD, hemodialysis has been shown to cause a rapid, measurable impairment 
in executive function that corresponds to dialysis-induced reductions in cerebral 
blood flow. Although cognitive function improves after hemodialysis, patients 
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with ESRD who undergo maintenance hemodialysis have worse cognitive func-
tion than ESRD patients who can be managed without it.

• The risk of cognitive impairment independently conferred by CKD cannot 
fully be eliminated, but thoughtful clinical management can reduce that risk 
(Table  12.1). Patients with CKD should be screened at regular intervals 
(e.g., annually) with a validated, office-friendly instrument that includes an 
evaluation of executive function, such as the Montreal Cognitive Assessment 
(MoCA). Whenever possible, the family should be educated about signifi-
cant cognitive deficits that may affect the patient’s daily activities, such as 
medication management. By CKD stage 4, patients should be educated 

Table 12.1 Clinical measures to slow or prevent neurocognitive decline in chronic kidney disease

Preventive measures

Strength 
of 
evidence Comments

Control risk factors for 
atherosclerosis (e.g., hypertension, 
diabetes mellitus, hyperlipidemia, 
obesity, smoking)

+++ Evidence strong for preventing stroke, 
uncertain for preventing neurocognitive 
decline

Anticoagulation for atrial fibrillation 
per accepted guidelines

++++ Strong evidence-based efficacy for 
reducing thromboembolic stroke risk

Check homocysteine level
Consider high-dose vitamin B12 and 
folate if level high homocysteine

+ Theoretical benefit not proven in clinical 
trials. Low risk to patient

Prebiotics or probiotics to improve 
gut microbiome

++ Modest evidence for reduction of 
inflammatory mediators arising from 
dysbiosis, no evidence for preventing 
neurocognitive decline

Sleep study to assess for apnea and 
hypopnea

+++ Strong evidence for reduction of sleep 
disordered breathing with positive airway 
pressure, patient may be more alert and 
attentive. No evidence for preventing 
neurocognitive decline

Cognitive screening with Montreal 
Cognitive Assessment (MoCA) at 
least yearly when eGFR is <60 mL/
min/1.73 m2

+++ Solid evidence for recognizing impairment 
in executive function as well as memory 
and other cognitive domains

Neuropsychological testing ++++ Gold standard for detecting cognitive 
dysfunction and useful when early 
cognitive impairment is suspected but not 
detected on MoCA. However, it is 
expensive, requires referral, is time- 
consuming, and is not always accessible to 
the patient

In patients with ESRD requiring 
dialysis, consider alternatives to 
hemodialysis, if feasible (e.g., 
peritoneal dialysis, home nocturnal 
hemodialysis, renal transplant)

++ Moderate evidence that hemodialysis may 
promote cognitive dysfunction. Peritoneal 
dialysis, home hemodialysis, and renal 
transplantation all have significant 
associated risks and do not eliminate risk 
for neurocognitive decline
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about the different modalities of renal replacement therapy for which they 
are candidates, and screening for cognitive impairment that could guide 
planning for dialysis should be increased to more frequent intervals (e.g., 
every 6 months).

• The above mechanisms are summarized in Fig. 12.4.

Clinical Pearl
 – Cerebrovascular disease, particularly of small vessels, is the major cause 

of neurocognitive decline in CKD.
 – Other contributors to cognitive decline in CKD include:

• Uremic toxins
• Endothelial dysfunction
• Neuroinflammation
• Hyperhomocysteinemia
• Alterations in the gut microbiome
• Hemodialysis

Endothelial
Dysfunction
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Sleep
Disordered
Breathing

Gut
Dysbiosis

Neuroinflammation

Hemodialysis
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CHRONIC
KIDNEY
DISEASE
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Fig. 12.4 Pathophysiology of cognitive impairment in chronic kidney disease. This paradigm 
illustrates how chronic kidney disease causes multiple pathophysiologic processes that culminate 
in cognitive impairment
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13.1  Introduction

Sexual dysfunction has a linear relationship to kidney disease, whereas progression 
of kidney disease is associated with malfunction and is associated with impaired 
quality of life, poor self-esteem, depression, and adverse cardiovascular outcomes. 
It is defined as the inability to carry out or enjoy a sexual activity with another indi-
vidual. Sexual dysfunction is unfortunately prevalent in both women and men with 
kidney disease, yet it remains under-recognized and undertreated. The prevalence of 
sexual dysfunction in pre-dialysis patients is approximately 50%, irrespective of 
gender [1]. Roughly 80% of men on dialysis have erectile dysfunction, which 
increases with age [2]. Despite this prevalence, sexual dysfunction is likely under-
diagnosed due to both patient/physician discomfort in discussing sexual health and 
overall lack of studies in patients with kidney disease.

While the exact mechanisms of sexual dysfunction are still being uncovered, it is 
postulated that this is often due to the lack of pulsatile or cyclic release of hypotha-
lamic and pituitary hormones [3]. In addition to hormonal imbalances, several 
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psychosocial and contributing conditions associated with kidney disease can pro-
mote dysfunction, including depressive disorders, poor self-image, neuropathy, 
mineral bone disease, diabetes mellitus, hypertension, and anemia [1, 4, 5]. 
Successful identification and treatment of sexual dysfunction must be inclusive of 
gender identity and sexual orientation. A comprehensive assessment should include 
review of clinical symptoms, thorough physical examination, degree of dysfunction 
via screening tools, additional laboratory testing, and/or specialist referral.

13.2  Case Vignette

A 40-year-old G3P3 (gravida 3, para 3) woman with a past medical history of lupus 
nephritis, hypertension, end-stage kidney disease (ESKD) on home hemodialysis 
for 3 years being dialyzed via an arteriovenous fistula, secondary hyperparathyroid-
ism, and anemia was seen in clinic for a follow-up visit. She endorsed symptoms of 
decreased sexual desire, vaginal dryness, dyspareunia, hot flashes, sleep distur-
bances, and irregular periods for the past 1 year with worsening vasomotor symp-
toms in the previous 4–6 months. Her surgical history was notable for hysterectomy 
following the birth of her third child. Her blood pressure was stable on three medi-
cations, and her laboratory values including hemoglobin, iron studies, phosphorus, 
calcium, and parathyroid hormone were within the normal range. Her Kt/V (a 
parameter of the efficacy of hemodialysis treatment) was adequate with no recent 
changes to her dialysis prescription. She denied any issues with fluid shifts in the 
previous 6 months. She asked if these symptoms were menopause related and what 
treatment options were available as her symptoms were disrupting her quality 
of life.

13.3  Sexuality and Kidney Disease

13.3.1  Gender and Sexual Orientation

Gender expression and identity may not align with an individual’s biological attri-
butes. Individuals may identify with different gender or genders, which is commu-
nicated based on societal factors such as cultural constructs or perceptions. 
Transgender and gender nonconforming individuals, persons whose gender identity 
differs from their primary sexual organs, are considered gender minorities. Sexual 
orientation refers to the sexual attraction an individual feels to another person [6]. 
Nonheterosexual orientations are classified as sexual minorities (often identified as 
lesbian, gay, or bisexual) that include homosexuality or bisexuality. Sexual and gen-
der minorities experience significant health-care disparities. Recognizing and 
understanding the unique needs of gender and sexual minorities (lesbian, gay, bisex-
ual, transgender, queer LGBTQ+) is an important aspect when evaluating general 
and sexual health [7]. There is a considerable absence of kidney research in 
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transgender/gender nonconforming individuals [8, 9]. For example, the effects of 
gender-affirming hormone use and sexual reassignment surgery on kidney function 
has not yet been studied [7].

13.4  Sexual Dysfunction in Women with Chronic 
Kidney Disease

• Pathophysiology in Women
The pathophysiology of sexual dysfunction in women with kidney disease is 

due to hormonal disturbances that occur among all levels of the hypothalamic- 
pituitary- ovarian axis [10]. To understand these derangements, it is necessary to 
review normal reproductive physiology.

Reproductive Physiology: The gonadotropin-releasing hormone (GnRH) is 
secreted from the hypothalamus, which conjures the anterior pituitary gland to 
release luteinizing hormone (LH) and follicle-stimulating hormone (FSH) in a 
pulsatile fashion. LH triggers ovulation and helps the corpus luteum mature, 
whereas FSH assists in the growth of the ovarian follicle. Both hormones induce 
ovarian synthesis of progesterone and estradiol that in turn provides negative 
feedback for this axis. Progesterone inhibits GnRH, FSH, and LH, while estra-
diol inhibits GnRH and FSH. For ovulation to occur, elevated estradiol levels are 
required for mid-cycle LH surge. After ovulation, progesterone is secreted from 
the corpus luteum to prepare the uterus for embryo implantation. If implantation 
does not occur, the corpus luteum degenerates causing diminished levels of pro-
gesterone leading to menstruation [11].

Reproductive Pathophysiology in Women with Kidney Disease: The pre-
cise processes of hormone disruption in women with kidney disease are poorly 
understood. Women with kidney disease have demonstrated preserved basal lev-
els of GnRH, LH, and FSH but are unable to secrete GnRH in a pulsatile manner 
that is required for ovulation [3, 10]. The downstream effects of this include lack 
of LH/FSH rise consequently blunting estradiol synthesis and secretion. With 

Clinical Pearl
 – Significant health-care disparities exist in chronic kidney disease rates and 

outcomes among sexual and gender minorities.

Recommendation
 – When evaluating general and sexual health, recognizing and understanding 

the unique needs of gender and sexual minorities is an important aspect.
 – Multidisciplinary efforts to eliminate health disparities affecting LGBTQ+ 

people are recommended.
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low levels of estradiol, women are unable to mount a mid-cycle LH peak, which 
leads to anovulation. The etiology of GnRH inhibition remains ill-defined but is 
likely multifactorial from reduced clearance of leptin, prolactin, endorphins, and 
gonadotropins [12–14].

• Clinical Features in Women
The clinical manifestations in women with sexual dysfunction are variable 

and can range from organ-specific symptoms such as vaginal dryness or dyspa-
reunia to a constellation of systemic symptoms due hypogonadism (see 
Table 13.1). Understanding the clinical features can help clinicians better char-
acterize and ultimately treat sexual dysfunction.

 1. General/Systemic Symptoms
Hypogonadism: The development of hypogonadism has been outlined in 

the above section (Reproductive Pathophysiology in Women with Kidney 

Table 13.1 Clinical manifestations of sexual dysfunction in women and men 

Women Men
General Hypogonadism:

   General:
    Short term: skin aging, 

depression, sleep 
disturbances, urinary 
incontinence, hot flashes

    Long term: cognitive 
decline, cardiovascular and 
mineral bone disease

   Specific to sexual function: 
loss of libido, hypoactive 
sexual desire disorder, 
difficulty in arousal and/or 
orgasm

Hyperprolactinemia:
   Galactorrhea

Hypogonadism/low testosterone:
   General: Fatigue, decreased energy, 

sleep disturbances, negative mood, 
depression, lack of secondary sexual 
characteristics, such as facial, axillary, 
and pubic hair, decreased muscle 
strength, diminished bone mass.

   Specific to sexual function: loss of 
libido, impotence, the presence of small 
soft testicles, reduced spermatogenesis 
causing decreased sperm count and 
poor semen quality and decreased 
fertility.

Hyperprolactinemia:
   Gynecomastia, infertility, loss of libido

Sex organ 
specific

Atrophic vaginitis: vaginal 
dryness, decreased pubic hair, 
pruritus, dyspareunia
Decrease vaginal lubrication
Dyspareunia

Erectile dysfunction/impotence:
   Neurologic cause: other signs of 

neuropathy or neurogenic bladder
   Vascular cause: signs of impaired lower 

extremity blood flow
   Both neurologic and vascular causes are 

likely to be associated with normal 
sized testicles

Testicular damage: damage to 
seminiferous tubules, atrophy of Sertoli 
cells, interstitial fibrosis and calcification

Fertility 
considerations

Amenorrhea or irregular cycles
Dysfunctional uterine bleeding
Early menopause
Infertility

Impaired spermatogenesis, decreased 
volume of ejaculate, either low or 
complete azoospermia, low percentage of 
motility
Infertility
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Disease) [15]. A constellation of short- and long-term findings can be seen in 
Table 13.1.

Specific to sexual function, loss of sexual desire and satisfaction leads to 
interpersonal conflict and poor self-esteem. Women with kidney disease can 
report a myriad of issues in this realm, which can span to include difficulty in 
arousal or achieving orgasm [16]. The context of these symptoms may shed 
light on the underlying cause. For example, women with ESKD have reported 
difficulty participating in sexual intercourse with a dialysis catheter. Therefore, 
it is important to consider dialysis access and fluid shifts as a potential factor 
in the development of these symptoms [17].

Hyperprolactinemia: Elevated prolactin levels in kidney disease are 
believed to be multifactorial due to irregular inhibition of dopaminergic activ-
ity, increased secretion due to secondary hyperparathyroidism, and reduced 
clearance [12, 18].

 2. Vaginal Complications
Low estradiol levels lead to atrophic vaginitis characterized by vaginal 

itching, discharge, dyspareunia, decreased lubrication, and pubic hair. 
Estrogen deficiency also increases the vaginal pH level predisposing these 
patients to urinary tract infections [19].

 3. Menstruation
Menstrual abnormalities are common in women with kidney disease and 

can consist of irregular menstrual cycles, dysfunctional uterine bleeding, 
amenorrhea, and anovulation [20]. These women are also at risk of develop-
ing menopause on average 4.5 years earlier than healthy women; therefore, it 
is crucial to map out menstrual patterns and development of other symp-
toms [15].

 4. Fertility Considerations
The inability to conceive in this population can be a result of deranged 

hormonal interplay leading to anovulation or early ovarian failure as well as 
declining sexual interest leading to decreased frequency of intercourse. 
Although rare, some women with kidney disease have successfully conceived 
but face significant risks including worsening estimated glomerular filtration 
rate (eGFR), proteinuria, hypertension, pregnancy complications, and poor 
fetal outcomes [21–23]. All women of child-bearing age with kidney disease 
should receive counseling on these risks [22, 23].

• Evaluation of Sexual Dysfunction in Women
Female Sexual Functioning Index (FSFI) is a validated tool used for address-

ing six domains of female sexual function including desire, lubrication, arousal, 
orgasm, pain, and satisfaction [24, 25]. Limitations of this tool include the fact 
that it does not address sexual dysfunction in lesbian or gay women and does not 
account for sexual inactivity [26]. Measurements of LH, FSH, estrogen, proges-
terone, and prolactin can aid in diagnosing abnormalities of the hypothalamic-
pituitary- gonadal axis.
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• Treatment in Women
Treatment is limited as the efficacy of sexual dysfunction treatment in women 

with kidney disease is poorly studied and understood. Approach to treatment 
must include management of comorbid conditions that contribute to dysfunction, 
minimizing medication interactions, and addressing the symptom(s) of concern.

 1. Comorbid Conditions
It is important to manage depressive disorders, diabetes mellitus, anemia, 

and hyperparathyroidism, as they can contribute to sexual dysfunction [1, 4, 
5]. Dialysis adequacy has shown to play a role in dysfunction as well; con-
sider adjustment of dialysis prescription if necessary.

 2. Medication Interactions
Antihypertensives (aldosterone antagonists), antidepressants (selective 

serotonin reuptake inhibitors (SSRIs), tricyclic antidepressants (TCAs), 
monoamine oxidase inhibitors (MAOIs)), antipsychotics, lithium carbonate, 
benzodiazepines, opioids, immunosuppressants, glucocorticoids/anabolic 
steroids, antifungal (ketoconazole), histamine receptor antagonists (cimeti-
dine), antiemetic (metoclopramide), and anti-estrogen/aromatase inhibitors 
can all be implicated in cases of sexual dysfunction [27–29].

 3. Symptom(s) of Concern
 (a) General/Systemic Symptoms

Hyperprolactinemia: Bromocriptine has shown to improve sexual 
desire and function in men with ESKD; however, this is not well demon-
strated or well studied in women [3, 30]. Calcitriol used in the treatment 
of secondary hyperparathyroidism may lower prolactin levels [31]. 
Recombinant human erythropoietin used in the treatment of anemia may 
reduce LH and FSH, increase testosterone, as well as decrease prolactin 
levels and has shown to improve sexual function in patients with ESKD 
[5, 13, 32].

 (b) Sexual Desire/Libido and Satisfaction
In healthy postmenopausal women with hypoactive sexual desire dis-

order, characterized by interpersonal distress due to lack of desire for 
sexual activity, testosterone therapy can be used as a treatment option. 
However, there is limited data on the use of testosterone in patients with 
kidney disease, and majority of studies are in men [33–36].

 (c) Vaginal Complications
Atrophic vaginitis may be treated with topical estrogen and lubricants 

[33–36].
 (d) Menstruation

While progesterone can restore menstruation and potentially mitigate 
the unopposed effect of estrogen on the endometrium leading to endome-
trial hyperplasia or carcinoma, menses could worsen anemia attributed to 
chronic disease. Given this, progesterone may be beneficial several times 
a year in certain cases [37, 38]. Hormone replacement therapy should be 
administered on a case-by-case basis, as it is associated with several 
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adverse side effects, including thromboembolic risks, increased circulat-
ing estrogen with risk for endometrial hyperplasia or carcinoma, and 
increased risk for cardiovascular events. For premenopausal women with 
estrogen deficiency who are on dialysis, estrogen replacement therapy is 
associated with menstrual restoration, improved sexual function, and 
increased bone density. For postmenopausal women on dialysis, estrogen 
replacement therapy has shown improvement in sexual desire and 
increased bone density [39].

Combined estrogen-progesterone therapy for healthy women has 
shown increased risk for cardiovascular events. Furthermore, it is not 
well studied in women with kidney disease and therefore could poten-
tially increase an already elevated risk for cardiovascular complications 
in these patients [40, 41].

 (e) Fertility Considerations
Women of child-bearing age with menstrual periods should be coun-

seled on risks associated with pregnancy and offered birth control. Kidney 
transplantation has shown to restore fertility and should be encouraged for 
women who are otherwise candidates for transplantation [42–44].

13.5  Sexual Dysfunction in Men

• Pathophysiology in Men
As in women, the pathophysiology of sexual dysfunction in men with kidney 

disease is due to hormonal disturbances that occur among all levels of the 
hypothalamic- pituitary-gonadal axis. To understand these derangements, it is 
imperative to review normal reproductive physiology.

Reproductive Physiology: The hypothalamus secretes GnRH which stimu-
lates the pulsatile release of LH and FSH from the anterior pituitary. LH binds to 
receptors on the Leydig cell stimulating testosterone production and FSH binds 
to Sertoli cells, when partnered with testosterone, causes release of androgen-
binding protein which is needed for spermatogenesis. Negative feedback is 
achieved by testosterone inhibiting LH and via conversion to estradiol it inhibits 
GnRH, whereas FSH production of inhibition in the Sertoli cell which 
inhibits FSH.

Reproductive Pathophysiology in Men with Kidney Disease: The precise 
processes of hormone disruption in men with kidney disease are poorly under-
stood. Men with kidney disease have demonstrated a lack of pulsatile release of 
GnRH, LH, and FSH that leads to the loss of cyclic LH surge resulting in low 
levels of testosterone. Testicular damage due to kidney disease is another cause 
of low testosterone that, due to loss of negative feedback, produces elevated 
baseline LH levels but is not enough to surge [45–47]. Testicular failure and 
reduced sperm production ensue due to low testosterone synthesis. The etiology 
of GnRH inhibition remains ill-defined but is likely multifactorial from reduced 
clearance of leptin, prolactin, endorphins, and gonadotropins [12–14, 45].
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• Clinical Features in Men
 1. General/Systemic Symptoms

Hypogonadism/Low Testosterone
General: Fatigue, decreased energy, sleep disturbances, depressive disor-

ders, lack of secondary sexual characteristics, such as facial, axillary, and 
pubic hair, decreased muscle strength, and diminished bone mass [46, 48].

Specific to sexual function: loss of libido, impotence, the presence of small 
soft testicles, reduced spermatogenesis causing decreased sperm count and 
poor semen quality, and decreased fertility [46, 48]. (See Table 13.1 for gen-
eral and specific sexual symptoms in men with kidney disease.)
Hyperprolactinemia: In men with normal kidney function, elevated prolac-

tin levels are associated with infertility, loss of libido and low circulating testos-
terone levels. In men on dialysis, hyperprolactinemia causes gynecomastia which 
typically develops during the first few months of dialysis and subsequently 
improves as treatment continues [12, 49]. Successful kidney transplantation and 
early initiation of dialysis are associated with decreased occurrence 
of gynecomastia [50].

 2. Penile Complications
Erectile dysfunction (ED)/impotence is defined as inability to achieve or 

maintain erection sufficient for satisfactory intercourse. There are multiple 
causes for ED [51, 52], as outlined below:

 1. Neurologic cause, manifesting with signs of neuropathy or neurogenic 
bladder.

 2. Vascular cause, manifesting with signs of impaired lower extremity blood 
flow including cramping in thighs/calves when walking, poor wound heal-
ing, coldness, numbness, and loss of hair on legs.

 3. Neurologic and vascular causes are likely to be associated with normal 
sized testicles.

 3. Testicular/Fertility Considerations
 1. Semen irregularities: Kidney disease leads to impaired spermatogenesis 

with semen analysis revealing decreased ejaculate volume, azoospermia, 
and poor sperm motility. Interestingly, upon initiation of dialysis, these 
abnormalities tend to improve [53].

 2. Testicular damage: Damage to seminiferous tubules, atrophy of Sertoli 
cells, interstitial fibrosis, and calcification [53].

 3. Infertility is an unfortunate consequence seen in men with kidney disease 
and is thought to be multifactorial from decreased libido, erectile dysfunc-
tion, and abnormalities in sperm production [53].

• Evaluation of Sexual Dysfunction in Men [52]
The International Index of Erectile Function (IIEF-5) is a validated tool used 

for addressing various domains of male sexual function including erectile func-
tion, orgasmic function, sexual desire, intercourse satisfaction, and overall satis-
faction [51]. Measurements of LH, FSH, testosterone, and prolactin can aid in 
diagnosing abnormalities of the hypothalamic-pituitary-gonadal axis [12].
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In addition to hormone irregularities, men can develop sexual dysfunction due 
to other contributing conditions, including depressive disorders, peripheral neu-
ropathy, and peripheral vascular disease [1, 4, 5].

 1. Testing for the presence of nocturnal penile tumescence can discriminate 
between a psychologic and a structural cause of impotence. Patients with 
purely psychological causes of impotence would still experience erections 
while asleep, whereas the absence of an adequate erection would make a 
structural cause more likely.

 2. Testing for neurogenic impotence is detected by a prolonged latency time 
of the bulbocavernosus reflex or by confirming the presence of a neuro-
genic bladder.

 3. Testing for vascular causes of impotence includes Doppler study of penile 
blood flow, measurement of penile blood pressure, and penile pulse 
palpation.

• Treatment in Men
The treatment of sexual dysfunction in men is better evaluated than in women 

with kidney disease. As in women, approach to treatment involves management 
of comorbid conditions that contribute to dysfunction, minimizing medication 
interactions, and addressing the symptoms of concern.

 1. Comorbid conditions
It is important to manage obesity, hypertension, depressive disorders, dia-

betes mellitus, anemia, and hyperparathyroidism as they can contribute to 
dysfunction [1, 4, 5]. Dialysis adequacy has shown to play a role in dysfunc-
tion as well; therefore, consider adjustment of prescription if necessary.

 2. Medication Interactions
Antihypertensives (beta-blockers, aldosterone antagonists, guanethi-

dine, reserpine, methyldopa, clonidine, propranolol, prazosin), antidepres-
sants (selective serotonin reuptake inhibitors (SSRIs), tricyclic 
antidepressants (TCAs), monoamine oxidase inhibitors (MAOIs)), anti-
psychotics, lithium carbonate, benzodiazepines, opioids, immunosuppres-
sants, glucocorticoids/anabolic steroids, antifungal (ketoconazole), 
histamine receptor antagonists (cimetidine), and antiemetics (metoclo-
pramide, phenothiazines) can all contribute to sexual dysfunction in men 
[27–29]. Alternative antihypertensives such as angiotensin-converting 
enzyme inhibitors or angiotensin receptor blockers can be used as they are 
associated with a lower incidence of impotence [54].

 3. Symptom(s) of Concern
 (a) General/Systemic Symptoms

Hypogonadism/Low Testosterone: Treatment should be consid-
ered for men who exhibit low testosterone levels and symptoms consis-
tent with hypogonadism. Variable improvement in sexual function and 
anemia have been demonstrated in the few studies on testosterone ther-
apy in men with kidney disease [39, 55]. Risks of testosterone includ-
ing stimulating prostate cancer and other anabolic effects must be taken 
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in consideration prior to initiating therapy. Zinc deficiency due to 
reduced dietary intake, malabsorption, or potential removal via dialysis 
has been implicated as a cause of sexual dysfunction. Supplementation 
of zinc resulted in increased plasma testosterone levels and elevated 
sperm counts [56].

Hyperprolactinemia: The use of bromocriptine in the treatment of 
hyperprolactinemia in men with kidney disease has shown to reduce pro-
lactin levels but has inconsistent effects on sexual desire and potency [30, 
49]. Newer dopamine agonists such as cabergoline have a lower side 
effect profile in comparison to bromocriptine but are not studied in this 
population. Calcitriol used in the treatment of secondary hyperparathy-
roidism may lower prolactin levels [31]. Recombinant human erythropoi-
etin (rHuEPO) used in the treatment of anemia may reduce LH and FSH, 
increase testosterone, as well as decrease prolactin levels [5, 13, 32]. It 
has shown to improve sexual function in patients with ESKD and has 
been recommended to prevent or treat erectile dysfunction in men with 
chronic kidney disease.

 (b) Penile Complications
ED/impotence: The use of phosphodiesterase inhibitors, such as silde-

nafil and vardenafil, in men with kidney disease has shown promise for 
treatment of impotence and is associated with improvements in quality of 
life and depressive symptoms [57–60].

In patients with neurogenic or vascular causes, treatment options 
include the use of vacuum/constriction devices as well as intracavernous 
injection or urethral suppositories of alprostadil. In patients who fail 
treatment, referral and evaluation for surgical placement of a penile pros-
thesis can be considered.

 (c) Testicular/Fertility Considerations
If candidates, men with kidney disease should be considered for trans-

plantation as this has shown restoration of spermatogenesis in addition to 
improvement in gynecomastia, libido, impotence, and fertility [42–44, 
50, 61]. It is important to recognize that many times, erectile dysfunction 
can worsen after kidney transplantation as well, especially if the allograft 
function worsens over time.

13.6  Case Vignette Analysis

This patient is likely experiencing symptoms of early ovarian failure or meno-
pause due to ESKD. Due to lack of large clinical trials, hormone replacement 
therapy for menopausal women with chronic kidney disease must be evaluated 
on a case-by- case basis. The use of combination estrogen-progesterone therapy 
may be associated with increased cardiovascular events in healthy women and 
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should be used with extreme caution as this can worsen an already elevated like-
lihood of adverse cardiovascular outcomes. Similar to combination therapy, 
estrogen as a sole hormonal therapy is associated with numerous side effects, 
including risk of unopposed estrogen on endometrium leading to hyperplasia or 
carcinoma and increased risk of thromboembolism. In this case, our patient can 
be considered for treatment with solo estrogen replacement as she has a history 
of a hysterectomy. However, given her history of lupus nephritis, it is imperative 
to evaluate her history/risk of thromboembolism and consider additional testing 
for lupus anticoagulant or antiphospholipid antibody syndrome, if indicated. In 
the absence of increased thromboembolic risk, say, the etiology of ESKD in this 
patient was due to diabetic nephropathy instead of lupus nephritis, treatment 
with estrogen replacement can be attempted so long as the patient understands 
risk-to-benefit ratio and other potential side effects and receives routine gyneco-
logical care.

Clinical Pearl
 – A thorough medical evaluation must be inclusive of the patient’s sexuality 

(including gender identity and sexual orientation), taking into 
consideration:
• The context of sexual dysfunction
• The degree of dysfunction via screening tools (FSFI or IIEF-5)
• Performing a careful physical examination
• Additional laboratory testing or other studies in some cases.

Recommendation
 – Treatment of sexual dysfunction in chronic kidney disease should be:

• Individualized
• Focused on correcting coexisting medical conditions
• Focused on recognition and reducing medication interactions
• Focused on treatment of predominant underlying hormone imbalance(s), 

with close monitoring as well as collaboration with other providers.

Recommendation
 – Kidney transplantation may lead to restoration of the hypothalamic- 

pituitary- gonadal axis and potential reversal of sexual dysfunction in 
patients with chronic kidney disease.
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13.7  Key Takeaways

• Sexual dysfunction in chronic kidney disease is prevalent and yet is both under- 
recognized and underreported. It is associated with many adverse outcomes 
including poor self-image, impaired quality of life, psychosocial distress, and 
adverse cardiovascular events.

• The pathophysiology of sexual dysfunction in men and women with chronic 
kidney disease is due to hormonal disturbances that occur along the hypothalamic- 
pituitary- gonadal axis. The loss of pulsatile release of GnRH, LH, and FSH 
causes low concentrations of estradiol and testosterone in women and men, 
which accordingly have been associated with a myriad of manifestations.

• Hyperprolactinemia, hyperendorphinism, and increased leptin levels may con-
tribute to the loss of pulsatile function and potentially play a role in the patho-
physiology of sexual dysfunction in chronic kidney disease.

• A thorough medical evaluation must include the patient’s sexuality (including 
gender identity and sexual orientation), using screening tools (FSFI or IIEF-5) as 
necessary, along with a careful examination, and additional laboratory testing or 
other studies.

• Treatment of sexual dysfunction in kidney disease should be individualized and 
focus on correcting coexisting medical conditions, reducing medication interac-
tions and recognition, as well as treatment of predominant underlying hormone 
imbalance(s). Due to lack of large clinical trials in this population, treatment, in 
some cases, can be considered experimental and may require close monitoring as 
well as collaboration with other providers.

• Restoration of the hypothalamic-pituitary-gonadal axis and reversal of sexual 
dysfunction in chronic kidney disease may be seen with kidney transplantation 
and should be considered in patients if they are candidates.
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14Psychotoxicity of Immunomodulators: 
Corticosteroids, Mycophenolate, 
Tacrolimus, Cyclophosphamide, 
and Hydroxychloroquine

Stanislav Pasyk, Shyam Maharaj, and James A. Bourgeois

14.1  Corticosteroids

14.1.1  Overview

Corticosteroids are potent anti-inflammatory drugs that are often a key element 
of treatment in a variety of renal pathologies, including nephritis associated with 
systemic lupus erythematosus, systemic vasculitis, and other forms of glomeru-
lonephritis. While corticosteroids are highly therapeutic, they may also come 
with a vast array of possible systemic side effects. Unfortunately, psychiatric 
complications related to corticosteroid use are common and often overlooked. 
Prevalence of clinically significant psychiatric symptoms is typically reported to 
be between 5 and 10% of patients using corticosteroids [1]. Possible side effects 
include a substantial range of psychiatric disturbances, including anxiety, delir-
ium, insomnia, cognitive impairment, depressive disorders, and psychotic 
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disorders. In some instances, the burden of a corticosteroid-induced mood or 
psychotic disorder can be severe and warrant psychiatric admission for definitive 
management.

14.1.2  Range of Psychiatric Side Effects of Corticosteroids

For decades, corticosteroid-related psychiatric side effects have been reported [1]. 
Efforts to precisely characterize the psychiatric risk associated with corticosteroids 
have been challenging, in part due to the heterogeneity and often poorly demarcated 
nature of acute psychiatric reactions. Many factors likely influence the nature and 
severity of a psychiatric reaction, including corticosteroid dosage, chronicity of corti-
costeroid use, nature of chronic inflammatory illness, comorbid psychiatric illnesses, 
and psychosocial/environmental factors. Despite multiple confounding variables, there 
is a general understanding of the psychiatric risks associated with corticosteroids.

The most common psychiatric sequelae of corticosteroid use are mood disturbances, 
accounting for up to 70% of all psychiatric reactions [1]. Corticosteroid use can pre-
cipitate de novo symptoms of depression, mania, or both (mixed states). In various 
studies focusing on patients who experienced a psychiatric complication of corticoste-
roids, depression has been reported in 28–40% of cases, mania in 28–35%, and mixed 
mood states in 7.5–12% [1]. Beyond mood disorders,11% of patients with a psychiatric 
complication experienced psychosis without a concurrent mood disturbance. The 
remaining cases were those with delirium (reported in 10–13% of cases) [1, 2].

A three-tier grading system has been proposed to characterize the severity of the 
most common reactions. Grade 1 represents a subclinical mild euphoria, grade 2 a 
reversible acute or subacute mania and/or depression only in the context of cortico-
steroids, and grade 3 representing an unmasking of a bona fide bipolar disorder with 
relapses possible even without corticosteroid induction [2].

14.1.3  Timing of Symptom Onset

Adverse psychiatric events attributable to corticosteroid use generally have a rapid 
onset. The majority of psychiatric side effects become evident within the first 2 
weeks of treatment. Symptom onset has been reported as early as day 1 of 

Clinical Pearl
 – The overall risk of developing psychiatric side effects related to corticoste-

roid use is estimated to be between 5 and 10%.

Clinical Pearl
 – Psychiatric side effects of corticosteroids are most often depression and/

or mania.
 – Less common side effects include delirium and psychosis.
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treatment, though it can occur as late as 2 months. In cases of treatment with corti-
costeroids with long half-lives (e.g., dexamethasone, betamethasone), psychiatric 
symptom onset has been reported even after discontinuation of the drug.

While depression and mania are the most common psychiatric side effects asso-
ciated with corticosteroids, there appears to be a difference in the timing of onset of 
these symptoms. Studies suggest that corticosteroid-induced mania and psychosis 
have onset early in the course of treatment, whereas the risk of developing depres-
sion is associated with more prolonged or chronic exposure [1].

14.1.4  Dose Dependence

Psychiatric complications associated with corticosteroids have been demonstrated 
to be dose dependent. While psychiatric symptoms may develop at any dose of cor-
ticosteroid, a commonly cited dose threshold is 40 mg per 24 hours of prednisone, 
above which psychiatric symptoms become far more likely [2]. Based on the Boston 
Collaborative Drug Surveillance Project, the incidence of psychiatric events is 1.3% 
at doses under 40 mg per 24 hours, 4.6% between 41 and 80 mg per 24 hours, and 
18.4% for doses of 80 mg per 24 hours and above [3]. This highlights the rapidly 
escalating risk associated with increased dosage. With this dose dependence in 
mind, it can often be a challenging risk-benefit balance to achieve the desired thera-
peutic effect of corticosteroids while minimizing the psychiatric and other risks.

14.1.5  Risk Factors

Given how common psychiatric side effects are in the context of corticosteroid use, 
it is useful to have a strategy to predict who is at risk. Unfortunately, aside from 
corticosteroid dose, no clear risk factors have been identified.

Paradoxically, current evidence suggests that a history of previous psychiatric 
disorders does not appear to increase the risk of an adverse psychiatric event from 
corticosteroids. Previous psychiatric history is not an absolute contraindication to 
corticosteroid therapy [1]. Additionally, patients who have had a previous adverse 

Clinical Pearl
 – Clinical tools are available for estimating probability of adverse drug reac-

tions, including the Naranjo Adverse Drug Reaction Probability Scale [4].

Recommendation
 – The risk of psychiatric reactions associated with corticosteroids is dose 

dependent.
 – To minimize this risk, the corticosteroid dose should be kept below the 

prednisone equivalent of 40 mg per 24 hours.
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psychiatric reaction to corticosteroids do not appear to be at an increased risk for a 
second such reaction, though this has not been comprehensively addressed in litera-
ture, and some have challenged this assertion [5]. The risk of a recurrence of a 
psychiatric side effect during subsequent courses of corticosteroids has not been 
well defined in the literature.

Age is another risk factor that has been reported. Unsurprisingly, older adults tak-
ing corticosteroids are at an increased risk of developing delirium. With the current 
evidence, there does not appear to be a clear association between age and the risk of 
developing depressive, manic, or psychotic symptoms. There is limited evidence 
suggesting that females are at a slightly greater risk of developing a corticosteroid- 
induced psychosis though this has not been consistently demonstrated [2].

14.1.6  Pathophysiology

The pathophysiology underpinning the psychiatric complications of corticosteroid 
use remains unclear. Multiple hypotheses have been postulated, though there is no 
current working hypothesis to explain the various psychiatric events related to treat-
ment with corticosteroids.

On a conceptual level, there is a clear common factor between corticosteroids 
and psychiatric symptoms: stress. Broadly speaking, stress is a disturbance in 
homeostasis. Endogenous glucocorticoids are important mediators in the stress 
response pathway, and stress is a potent risk factor for developing certain psychiat-
ric illnesses. Regulation of the hypothalamic-pituitary-adrenal (HPA) axis can be 
disrupted by chronic stress, which in turn can impair the feedback sensitivity for 
endogenous glucocorticoids. Dysregulation of the HPA axis is a common feature of 
many stress-related psychiatric disorders.

Corticosteroids have also been demonstrated to have a broad range of effects on 
neuronal transmission, which likely plays into the pathophysiology of adverse psy-
chiatric symptoms. These effects include a decrease in serotonin release, impacts on 
dopaminergic and cholinergic systems, and toxic effects on hippocampal neurons 
[2]. Any combination of these observed steroid effects may contribute to the com-
plex, heterogeneous psychiatric events, which can occur during treatment with 
corticosteroids.

14.1.7  Treatment of Corticosteroid-Induced Psychiatric Reactions

The preferred treatment for a corticosteroid-induced psychiatric reaction is tapering 
and/or discontinuation of the offending corticosteroid. Tapering the dose of a corti-
costeroid to a prednisone equivalent of 40 mg per 24 hours or lower is thought to 
minimize the impact of a corticosteroid-induced psychiatric reaction, though a taper 

Clinical Pearl
 – Past psychiatric history does not appear to increase the risk of a 

corticosteroid- induced psychiatric reaction.
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to full discontinuation is typically a more effective means to treat these symptoms. 
Careful clinical judgment is necessary to balance the risks and benefits of ongoing 
steroid exposure.

Discontinuation of steroid therapy can be an effective strategy in treating an 
acute adverse psychiatric reaction; however, full resolution of symptoms often takes 
several weeks. In the case of corticosteroid-induced psychosis, about 50% of cases 
resolve within 4 days of corticosteroid discontinuation, with the most persistent 
cases resolving by 14 days. Corticosteroid-induced mania is reported to persist for 
up to 3 weeks, whereas depressive symptoms attributable to steroids are thought to 
resolve by 4 weeks in the absence of psychopharmacological interventions [1]. 
Resolution of corticosteroid-associated delirium typically occurs within days of 
withdrawal of corticosteroids.

Psychopharmacological treatment of corticosteroid-induced psychiatric symp-
toms is generally reserved for more severe cases, persistent symptomatology, or in 
patients for whom a taper from corticosteroids is not medically appropriate. Treatment 
of corticosteroid-induced psychiatric symptoms with psychopharmacological agents 
is considered an off-label use; however, the rationale for utilizing psychotropic medi-
cations to alleviate burdensome psychiatric symptoms is intuitive and well prece-
dented [2]. The use of second- or third-generation antipsychotics, antidepressants, 
and mood stabilizers has been recommended in the literature [1, 2]; the choice of 
medication should be guided by the specific manifest psychiatric symptoms. Lithium 
has received attention in the literature for use in the prevention and treatment of psy-
chiatric adverse events related to corticosteroids [2]; however, evidence for this is 
limited, and treatment with lithium should be avoided in patients with renal disease.

A brief summary of the pharmacological strategies of corticosteroid-induced 
psychiatric symptoms is listed in Table 14.1.

14.1.8  Case Vignette: Corticosteroid-Induced 
Psychiatric Symptoms

A 38-year-old female patient with lupus nephritis was treated with a prednisone 
dose of 60 mg per 24 hours. Within 2 days of initiating treatment, she started to 
exhibit manic-type symptoms including pressured speech, decreased sleep, 

Table 14.1 Pharmacological treatment of persistent corticosteroid-induced psychiatric symp-
toms [1, 2]

Symptoms Primary strategy
Secondary strategy (persistent symptoms, taper 
not feasible)

Depression Taper or discontinue 
corticosteroid

SSRI or mood stabilizer

Mania/
hypomania

Taper or discontinue 
corticosteroid

Mood stabilizer and/or second- or third- 
generation antipsychotic

Psychosis Taper or discontinue 
corticosteroid

Second- or third-generation antipsychotic

Note: SSRI selective serotonin reuptake inhibitor

14 Psychotoxicity of Immunomodulators: Corticosteroids, Mycophenolate…



246

irritability, increased energy, impulsive disinhibition, and cognitive impairment. 
Her symptoms were treated empirically with olanzapine 5 mg at bedtime which 
resulted in a rapid recovery of her baseline mental status. Her prednisone was 
tapered to 20 mg daily. After 1 week of treatment with olanzapine, it was discontin-
ued. Her symptoms did not recur, and she did not require any maintenance treatment 
with olanzapine once her prednisone dose was lowered.

14.2  Mycophenolate

Mycophenolate is an immunosuppressive agent used for the prevention of alloge-
neic organ transplant rejection and continues to be evaluated for treatment of vari-
ous autoimmune disease states. Mycophenolate is used as a steroid-sparing agent to 
avoid the adverse effects of steroids, including the psychiatric side effects. 
Mycophenolate can cross the blood-brain barrier and may conferred neuropsychiat-
ric complications. Depressive and anxiety symptoms are listed as possible side 
effects in the product monograph, though it seems to be an uncommon phenomenon 
(less than 10% occurrence) [6].

Few case reports document depressive symptoms secondary to mycophenolate 
use. In a case series of 38 adults treated with mycophenolate, there was one patient 
who developed depressive symptoms which were thought to be attributable to the 
drug [7]. In one case report, a 64-year-old woman was treated for myasthenia gravis 
with mycophenolate and developed severe depression 4 days after initiating the 
drug. The severity of her symptoms led to a psychiatric inpatient admission. Her 
symptoms resolved within 2 days of discontinuation of mycophenolate but recurred 
within 2 days of a rechallenge [8].

Two case reports of psychiatric side effects attributed to mycophenolate are 
available to date in the pediatric population. In the first, an adolescent male reported 
severe anxiety, panic attacks, and inconsolable crying upon initiation of mycophe-
nolate 500  mg twice daily, which resolved upon days of discontinuation. In the 
second, a female patient taking mycophenolate 500 mg twice daily developed sig-
nificant irritability and anhedonia after 8 weeks of mycophenolate initiation. Her 
symptoms fully resolved within 6 weeks of mycophenolate discontinuation, and 
there was no recurrence of symptoms within 4 years of subsequent follow-up [9].

Psychiatric side effects reported in the context of mycophenolate use appear to 
be isolated to symptoms of depression and anxiety. There is no readily available 
literature describing case reports of mania or psychosis attributable to therapy with 
mycophenolate. Based on the available evidence, mycophenolate is considered safe 
with respect to psychiatric side effects, though patients should be made aware of the 
remote possibility of reversible mood and anxiety side effects.

Clinical Pearl
 – Preferential treatment of corticosteroid-induced psychiatric reactions is 

withdrawal of the offending agent, though empiric psychopharmacological 
approaches may be warranted depending on clinical context.

S. Pasyk et al.
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14.3  Tacrolimus

14.3.1  Overview

Tacrolimus is an immunosuppressive agent most commonly used to prevent rejec-
tion after allogeneic organ transplant, though its immunosuppressive properties 
have been studied in a variety of other medical applications. In nephrology, a recent 
randomized controlled trial demonstrated the efficacy of tacrolimus monotherapy as 
an alternative to corticosteroid therapy in the treatment of minimal change disease 
(which is a renal disorder with intense proteinuria that can lead to nephrotic syn-
drome) [10].

Like other common immunosuppressive agents, tacrolimus does have some 
potential to cause neuropsychiatric side effects. It has been reported that about 
40–60% of patients on tacrolimus may develop mild to moderate neurotoxic effects 
including headaches, paresthesias, tremors, and sleep disturbance [11]. More severe 
neurotoxic effects are found in 5–9% of patients, including confusion, lethargy, 
dysarthria, seizures, coma, and posterior reversible encephalopathy syndrome. 
Tacrolimus-induced encephalitis can have a clinically variable presentation. 
Catatonia and psychosis have been described as rare sequelae of tacrolimus therapy, 
even when blood levels are apparently therapeutic. Tacrolimus can also contribute 
to delirium risk, with older adults being particularly vulnerable [11].

14.3.2  Tacrolimus-Induced Catatonia

There are multiple case reports describing tacrolimus-induced neuropsychiatric 
syndromes satisfying DSM-5 criteria for catatonia [11, 12]. Catatonia, as defined by 
DSM-5, is characterized by three or more of the following symptoms: (i) catalepsy, 
(ii) waxy flexibility, (iii) stupor, (iv) agitation, (v) mutism, (vi) negativism, (vii) 
posturing, (viii) mannerism, (ix) stereotypies, (x) grimacing, (xi) echolalia, and (xii) 
echopraxia. These mental status changes have been reported even in the context of 
apparently “therapeutic” serum tacrolimus levels. Long-standing use of tacrolimus 
without catatonic symptoms does not preclude the possibility of developing new 
onset neuropsychiatric side effects. Sikavi et al. describe an acute onset catatonia 
after 16 years of exposure to tacrolimus, which resolved within 1 week of switching 
to an alternative immunosuppressant [12].

Treatment of tacrolimus-induced catatonia includes reducing the dose of tacro-
limus, or substitution with a different immunosuppressive agent. Acute manage-
ment of catatonia should also include regular scheduled doses of benzodiazepines 
(e.g., lorazepam 1 mg IV q6h, titrated to 3–4 mg IV q6h as needed based on the 
clinical presentation, to an upper limit of 16–24 mg per 24 hours) to provide relief 
from catatonic symptoms. High doses of benzodiazepines are often required to 
confer maximum therapeutic benefit. If symptoms of catatonia are not relieved 
within 48–72 hours of optimized medical management, electroconvulsive therapy 
(ECT) should be considered as it is regarded to be the most effective treatment for 
catatonic syndromes.
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14.3.3  Tacrolimus-Induced Psychosis

While psychosis is described in the product monograph as a possible adverse effect 
[13], there are limited publications describing this [14–16]. Krishna et al. describes a 
43-year-old male with no past psychiatric history who developed psychosis after start-
ing tacrolimus [14]. Obayi described a 21-year-old female with no past psychiatric 
history who developed psychosis, which resolved completely after withdrawal of the 
medication [15]. Bersani et al. described mania with psychotic symptoms in a 46-year-
old male 17 years post-transplant [16]. In this case, the patient’s serum tacrolimus level 
was supratherapeutic. Symptoms resolved gradually with a reduction of dose [16].

The heterogeneous case reports highlight the imprecision regarding risk factors 
for developing tacrolimus-induced psychosis. These cases underscore the impor-
tance of routine monitoring of mental status during treatment with tacrolimus. 
Psychosis is a rare side effect but one that develops at any time during treatment with 
tacrolimus, regardless of whether tacrolimus blood levels are therapeutic or toxic.

Treatment recommendations include reduction of dose or substitution for an alter-
native immunosuppressive agent. Second- or third-generation antipsychotics have 
also been used successfully in the treatment of tacrolimus-induced psychosis [15, 16].

14.3.4  Psychotoxic Effects of Tacrolimus in Pediatrics

In a case series of 20 pediatric renal transplantation patients, 75% tolerated tacroli-
mus well, while others developed a range of clinically significant behavioral and 
psychiatric symptoms including depression, anorexia nervosa-like symptoms, and 
severe insomnia. One patient (the only one with a toxic blood level of tacrolimus) 
developed significant anxiety and aggressive behavior. These effects were all fully 
reversible after discontinuation of tacrolimus. This study may suggest slightly dif-
ferent psychiatric vulnerabilities in pediatric patients while receiving tacrolimus 
treatment as compared to the adult population [17].

14.3.5  Pathophysiology

Details regarding the neurobiological basis of the psychiatric effects of tacrolimus 
are largely unknown. Tacrolimus inhibits the glutamate/N-methyl-D-aspartate 
receptor (NMDA) excitatory system, which has been postulated to result in compro-
mise of complex cognition [18].

14.3.6  Case Vignette 1: Tacrolimus-Induced Psychosis

A 44-year-old male patient post-renal transplant treated with tacrolimus 6.5  mg 
daily developed religious delusions of being the “Messiah” on a special mission, 
euphoric affect, decreased sleep, and intermittent agitation. His tacrolimus levels 
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were in the therapeutic range. He was treated empirically with olanzapine 7.5 mg at 
bedtime. Over the course of 2 weeks, the patient’s agitation and insomnia improved; 
however, he continued to experience delusions. His tacrolimus was discontinued 
completely in favor of treatment with mycophenolate, after which his delusional 
ideas gradually disappeared. Olanzapine was discontinued after symptom resolu-
tion, and he did not experience any recurrence of his symptoms.

14.3.7  Case Vignette 2: Tacrolimus-Induced Catatonia

A 59-year-old male treated with tacrolimus 2.5 mg daily and prednisone 5 mg 
daily developed neuropsychiatric symptoms including mutism, negativism, and 
waxy flexibility diagnosed as catatonia (Bush-Francis Catatonia Rating Scale 
score of 13). At the time of symptom onset, he had therapeutic levels of tacroli-
mus. His tacrolimus was discontinued and mycophenolate was started. 
Intravenous lorazepam was administered and titrated up to 16 mg per day over 4 
days with only partial resolution of his catatonic symptoms, at which time ECT 
was initiated leading to complete symptom resolution after three bilateral 
treatments.

14.4  Cyclophosphamide

Cyclophosphamide is an alkylating agent used commonly in cancer chemother-
apy and for immunosuppression. Cyclophosphamide has some significant sys-
temic side effects, but no significant psychiatric side effects are cited in the 
literature and product monographs [19]. No case studies have been published 
that describe psychiatric reactions directly attributable to treatment with cyclo-
phosphamide. A scarcity of documented reports describing psychiatric side 
effects does not necessarily imply that cyclophosphamide is devoid of any 
potential for catalyzing a psychiatric reaction; however, its widespread use since 
it was first approved in the USA in 1959 without reports of psychiatric reactions 
is reassuring.

14.5  Hydroxychloroquine

14.5.1  Overview

Hydroxychloroquine, originally developed as an antimalarial, is used to suppress 
inflammatory responses and slow the progression of autoimmune diseases. The 
most common psychiatric side effects associated with hydroxychloroquine are 
affective lability (reported in 1–10%) and rare reports of nightmares, suicidal behav-
ior, and psychosis. Since first approved for medical use in 1955, there have been 
multiple case reports describing a variety of psychiatric events related to treatment 
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with hydroxychloroquine including reports of psychosis, depression, mania, and 
delirium [20, 21]. With the limited case reports available and with heterogeneous 
presentations, it is difficult to define specific risk factors for the development of 
psychiatric side effects related to hydroxychloroquine. Numerous case reports 
describe new onset psychiatric symptoms in individuals with no past psychiatric 
history [20]. Treatment generally involves withdrawal of hydroxychloroquine and/
or treatment with a symptom-appropriate psychopharmacological agent.

Despite these multiple case reports of psychosis and mood symptoms associ-
ated with hydroxychloroquine, recent larger-scale studies have not consistently 
reported any significant risk for these side effects [21]. Pharmacovigilance 
related to adverse outcomes associated with hydroxychloroquine intensified in 
the year 2020 after it garnered much interest as a potential therapeutic agent to 
treat severe COVID-19 infections. One major study accessed the US Food and 
Drug Administration (FDA) reporting system to investigate over 2.3 million 
adverse event cases associated with chloroquine and hydroxychloroquine, only 
520 of which involved psychiatric symptoms. Sato et al. concluded that there was 
no significant association between chloroquine and hydroxychloroquine treat-
ment and suicide, psychosis, confusion, or agitation [21]. The authors did iden-
tify a significant but very weak association between these chloroquine agents and 
delirium and depression [16]. A multinational network cohort study including 
over 900,000 hydroxychloroquine users compared the risk of patients being 
treated from rheumatoid arthritis with hydroxychloroquine to those treated with 
sulfasalazine [22]. The study found no significant differences in rates of depres-
sion, suicidal behavior, or psychosis between the two drugs, suggesting that 
hydroxychloroquine confers no greater psychiatric risk than that of sulfasala-
zine [22].

Overall, emotional lability is the only common psychiatric side effect associated 
with hydroxychloroquine use. Other psychiatric conditions including psychosis, 
suicidal behavior, and depression should be considered possibly related; however, 
despite scant case reports [23, 24], the most recent body of evidence suggests that 
these conditions are exceedingly very rare complications of hydroxychloroquine.

14.5.2  Case Vignette: Hydroxychloroquine-Induced 
Psychiatric Symptoms

A 54-year-old woman with lupus nephritis began treatment with hydroxychloro-
quine 100 mg daily and developed new onset mood lability, irritability, and anxiety. 
Her symptoms were empirically treated with sertraline 50 mg daily and discontinu-
ation of hydroxychloroquine. There was a rapid resolution of symptoms attributed 
primarily to the discontinuation of hydroxychloroquine, as the response was too 
prompt to be fully accounted for by the usual onset of therapeutic effects of seroto-
nergic antidepressants. Upon recovery, sertraline was discontinued with further 
monitoring of her mood state.
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14.6  Key Takeaways

Corticosteroids

• Psychiatric side effects related to corticosteroid treatment are common.
• The most common psychiatric side effects are depression and mania, followed 

by mixed mood disorders, psychosis, and delirium.
• Corticosteroid dosage is the only known risk factor for psychiatric events related 

to corticosteroids.
• Withdrawal of corticosteroid medication and empiric psychopharmacological 

intervention are the most effective treatment options.

Mycophenolate

• Psychiatric adverse drug events with mycophenolate are rare; however, case 
reports of depressive symptoms and anxiety symptoms associated with myco-
phenolate have been documented.

• Patients should be made aware of the possibility of rare and reversible mood and 
anxiety side effects with mycophenolate.

Cyclophosphamide

• No common or serious psychiatric adverse reactions are associated with 
cyclophosphamide.

Hydroxychloroquine

• The only relatively common psychiatric side effect of hydroxychloroquine is 
emotional lability.

• Other psychiatric side effects are very rare but may include psychosis, suicidal 
behavior, and depression.
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15.1  Introduction

Understanding the psychological aspects of adaptation to various important medical 
events during the course of chronic, progressive renal disease provides the clinician 
with rich information to enhance case formulation. This massive content area could 
conceivably traverse conceptual models such as Engel’s biopsychosocial model of 
health [1], Lazarus and Folkman’s model of stress and coping [2], and Leventhal’s 
common-sense model of self-regulation [3], to name a few. A comprehensive review 
of all these areas is beyond the scope of this chapter. The intention is to pull from 
some of those models a concise and practical resource to introduce the clinician to 
this important topic of psychological adaptation to renal disease. This is a topic that 
can highlight important psychological influences on the course of renal disease 
morbidity and mortality.

We begin by providing a brief review of concepts and constructs that have 
emerged in the study of models of adjustment and adaptation to health conditions. 
Application to people living with renal disease will be highlighted, with special 
consideration within major disease course encounters – critical care, dialysis, and 
transplantation. Lastly, the important role of the caregiver (e.g., spouse, partner) is 
featured as considerations around dyadic coping (coping within patient-caregiver 
pairs) are presented.
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15.2  Case Vignette – “Brenda in Renal Crisis: Critical 
Care Nightmare”

Brenda, a 59-year-old woman with end-stage renal disease (ESRD) on hemodialy-
sis, was recovering from an acute respiratory illness. Her hospital course included a 
10-day stay in the intensive care unit (ICU) with a brief period of intubation. As she 
recovered on the general nephrology ward, John, her partner of 25  years, com-
mented “she’s still not right.” Pronounced fears and anxieties were noticed around 
various aspects of her recovery, particularly eating, mobilization, and cognition. 
John had witnessed her episode of delirium in the ICU and had thought that she was 
dying. He was also feeling very worn down. Now recovered from her critical illness, 
Brenda and John began a new adjustment phase with hopes of leaving hospital and 
returning to the usual “grind” of outpatient dialysis. Transplant was on hold tempo-
rarily but continued to be “the light at the end of the tunnel.” John was cleared to be 
Brenda’s donor, and they both imagined a life that could return to some stability – 
enjoying travel and visits with their two adult children who lived in different cities 
several hundred kilometers away. This case vignette is later developed to highlight 
various aspects of Brenda and John’s psychological adaptation to these various 
renal disease settings and encounters.

15.3  Psychological Adjustment and Adaptation 
in Chronic Illness

Literature reviews of psychological adjustment to chronic illness point to a complex 
array of pertinent constructs and factors [4, 5]. Some general conclusions from these 
reviews are listed below:

• Impact on quality of life: Multiple domains of life functioning are impacted, such 
as employment roles, relational dynamics, and the development of leisure 
pursuits.

• Lifelong processes: Across the lifespan, there are demands for adjustment and 
adaptation that have important impacts on psychological and social develop-
ment. Consider the changes to one’s sense of self from childhood to older adult-
hood as a result of experiencing acute medical events, depending on arduous 
treatments such as dialysis to stay alive, and navigating the “terrain” of transplant.

• Variability: There is considerable variability or heterogeneity across individuals, 
within patient-partner dyads in adjustment and adaptation styles, and across spe-
cific disease processes that lead to renal failure.

• Multiple, interrelated domains: Adjustment to chronic illness is multifaceted and 
involves multiple, interrelated domains of psychological functioning:
 – Interpersonal (e.g., development of relationships, dyadic  

coping – patient-partner).
 – Cognitive (e.g., appraisal processes such as threat or challenge, maintaining 

self-esteem, opportunities for personal growth).
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 – Emotional (e.g., both positive and negative affective outcomes).
 – Physical (e.g., pain, fatigue, bodily changes).
 – Behavioral (e.g., medication adherence, adherence to diet and lifestyle 

changes).
• Dynamic: Adjustment to chronic illness is extremely dynamic and often unpre-

dictable. There are many twists and turns and ups and downs during the renal 
disease course such as:
 – Changes in symptom acuity and severity over time.
 – Changes in prognosis.
 – Medication responses and side effects.
 – Impact of different modes of renal replacement therapies (e.g., home or hos-

pital based).
 – Demands for lifestyle changes, such as diet and nutrition.
 – Dealing with acute events such as renal crises that may require acute hospital-

ization or critical care.
 – Considerations related to organ transplantation such as the relational dynam-

ics of living-organ donation and the demands for adherence to lifelong post- 
transplant medication regimens and clinical surveillance.

 – Complex medical decision-making, including therapeutic modality decision- 
making and decisions around conservative management or discontinuing 
dialysis.

In reviewing more specific factors, determinants, and contributors to psychologi-
cal adjustment in chronic illness, many models have been proposed and studied 
such as stress coping, self-regulation, and personality/social psychology theories [4, 
5]. Reviews tend to cluster these determinants (many of these are presented in other 
chapters) according to whether they are more distal (indirectly affecting) or proxi-
mal (directly affecting) in nature as outlined below.

• Distal determinants of adjustment to chronic illness:
 – Socioeconomic status
 – Ethnicity
 – Gender

• Proximal determinants of adjustment to chronic illness:
 – Interpersonal or dyadic processes (e.g., patient-caregiver dynamics, relation-

ships with complex networks of care providers)
 – Personality factors (e.g., levels of neuroticism, extraversion, and optimism 

that play out in many aspects of care management and decision-making)
 – Cognitive appraisals (e.g., interpretations of events and symptoms)
 – Coping processes (e.g., those intentional efforts to adjust and adapt)

Furthermore, efforts have been made to integrate previous theoretical and 
research findings in the area of adjusting and adapting to chronic illness. Moss- 
Morris has argued for a unified and consistent model based on empirical findings 
and qualitative studies across chronic illness populations [6]. Background and 
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illness-specific factors influence the experience of both key critical events and ongo-
ing chronic illness stressors. Fundamentally, this results in a state of a disrupted 
emotional equilibrium and an impact on one’s quality of life, which requires adapta-
tion and adjustment. For critical or acute events, successful adjustment implies a 
return to equilibrium, while for ongoing stressors of the chronic condition, success-
ful adjustment requires the maintenance of equilibrium. The result is either good or 
poor adjustment across psychological, physical, and social spheres. In the sections 
below, each component of this unified model is presented, and applications to the 
patient with renal disease are offered.

• Background and illness-specific factors
 – Personal background factors – These factors include influences such as early 

life experiences, personality characteristics, values, and age. Some examples 
in renal populations where these factors are highlighted are in genetic disor-
ders such as polycystic kidney disease, where there may be multi-generational 
influences on how one approaches the illness. Patients with those conditions 
will have typically learned about or witnessed a wide range of adjustment 
responses among important role models. These can have important influences 
on the individual in developing their own adjustment repertoires. Clearly, the 
influence of personality characteristics can be seen in renal clinics, as those 
with more optimistic personalities adjust differently than those with more neu-
rotic or anxious temperaments. The age factor is also especially important as 
one considers developmental influences on adjustment. Observing individuals 
in the transitional age period (moving from child-adolescent care models to 
adult care models) reveals particular dynamic adjustments, including the navi-
gation from dependency to autonomy in medical decision-making.

 – Illness-specific factors  – These factors include aspects of symptoms (e.g., 
pain, fatigue) and their impact on function. Renal replacement therapies and 
medication treatments have many side effects that can have a wide range of 
influence in adjustment to renal disease (e.g., physical appearance changes). 
As treatments initiate and progress, aspects of illness prognosis and uncer-
tainty become additional challenging elements.

 – Social and environmental factors – Social determinants of health are increas-
ingly appreciated as major factors in how one adapts to renal disease. These 
include factors such as socioeconomic and the availability of healthcare 
resources (e.g., proximity to dialysis centers). Social support is a major factor 
in this category. Quite simply, those without strong networks of support (part-
ners, family, friends, and positive relationships with healthcare providers) fare 
more poorly.

• Critical events and ongoing stressors
 – Critical events – Key time points in the journey of renal disease will require 

the demands of adaption from the initial onset of acute symptoms, diagnosis, 
acute and/or critical illness episodes requiring hospitalization, mortality 
 concerns, and the ongoing changes in one’s self-identity as the course of ill-
ness proceeds.
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 – Ongoing illness stressors  – The chronicity of the disease imparts ongoing 
stressors that need to be managed constantly over time. These include how 
one navigates their social relationships for demands such as travel to and from 
dialysis sessions or to clinic appointments. Developing long-standing rela-
tionships with healthcare providers requires regular attention, as providers 
come and go and resources go through periods of changes. Living life as fully 
as possible is attempted as one faces an uncertain future. This includes trying 
to maintain a strong sense of self-identity while autonomy can be frequently 
challenged and stressful and ongoing treatments become part of one’s life-
style. Chronic illness management becomes important, as changes to many 
life domains occur (e.g., employment, leisure), along with sometimes fre-
quent changes to levels of independence and abilities.

• Adjustment and adaptation
 – Successful adjustment (return to equilibrium) – Moss-Morris lists factors to be 

studied within disease groups that can be helpful for adjustment [6]. Cognitive 
factors include maintaining a sense of control and/or self-efficacy around dis-
ease and treatment management (e.g., renal replacement therapies), acceptance 
of illness, acquiring a sense of high perceived social support, and having coping 
styles that encompass aspects of meaning making or benefit finding. Behavioral 
factors include aspects of problem-focused coping, purposeful planning, seek-
ing out social or health-related supports, adherence to medical treatments and 
diet/lifestyle modifications, staying active (physically, socially, recreationally), 
and healthy expression of emotions (e.g., anger, frustrations, sadness, fears).

 – Adjustment difficulties (ongoing disequilibrium) – Similarly, Moss-Morris 
lists factors to be studied within disease groups that can be unhelpful for 
adjustment [6]. Cognitive factors include high levels of perceived stress, 
denial or having unreasonable expectations, negative illness and symptom 
representations, unhelpful thinking styles (e.g., all-or-none thinking, catastro-
phizing), adopting stances of helplessness or hopelessness, and emotional 
repression. Behavioral factors include avoidance coping, unhelpful responses 
to symptoms (e.g., pain, fatigue) such as activity avoidance or excessive rest, 
hyper-vigilance with respect to somatic symptoms or the environment, and 
unhelpful approaches to regulating emotions such as excessive venting/reac-
tivity and alcohol or other substance use.

• Outcomes
 – Good adjustment (psychological, physical, and social) – Better adaptation or 

adjustment outcomes include less emotional distress, less interference with 
important quality of life domains such as employment status and social rela-
tionships, better chronic disease management behaviors, acceptance, self- 
compassion, and more positive emotionality.

 – Poor adjustment (psychological, physical, and social) – Poorer adaptation or 
adjustment outcomes include high levels of emotional distress, severe 
 interference with functional life goals and domains such as relationships and 
work, poor disease management including medical non-adherence behavior, 
and lower positive emotionality.
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Clinical Pearl
 – Ways of coping: Aldwin and Yancura [7] in their comprehensive review of 

coping with stress and trauma outline five broad categories. In thinking of 
how your patient may be adjusting to their renal disease during encounters 
of critical care, dialysis, and transplantation, consider these five categories 
that are not mutually exclusive:
• Problem-focused coping (e.g., adherence efforts, purposeful planning, 

seeking out health information)
• Emotion-focused coping (e.g., healthy expression of emotions such as 

sadness, frustrations, anger, and anxiety, limiting avoidance and with-
drawal, limiting substance use)

• Social support (e.g., maintaining positive support networks within fam-
ilies and health-provider networks, having someone reliable to talk to in 
a validating way)

• Faith-based coping (e.g., maintaining prayer and religious practices, 
developing a philosophy in life)

• Meaning making (e.g., benefit finding such as finding “silver linings,” 
“giving back,” and volunteering, opportunities for personal growth)

Clinical Pearl
 – Adaptive tasks: Moos and Holahan [8] in their conceptual model of 

adjusting to chronic illness and disability identify seven tasks that are 
encountered by patients and families (both illness specific and more gen-
eral). Consider these tasks as you evaluate how well (or poorly) your 
patient is coping.
• Managing symptoms (e.g., fatigue, different kinds of pain, bodily 

changes, sexual dysfunction)
• Managing treatments (e.g., getting to–from dialysis; post-transplant 

medication adherence)
• Managing emotions (e.g., strong emotional reactions are normal in the 

context of the stressors faced by renal patients and require healthy 
approaches to expression)

• Maintaining a positive self-image (e.g., revising one’s self-identity, 
managing dependency needs, dealing with body image issues resulting 
from fistula creations or immunosuppression facial changes, dealing 
with negative beliefs such as “I am broken” or “I am unlovable,” depen-
dence on machines for life support)

• Relating to family members and friends (e.g., developing effective 
communication styles, dealing with thoughts of “perceived burden,” 
managing demands for instrumental and emotional supports from 
loved ones)
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15.4  Case Vignette – “Brenda and John in Recovery: 
Adjustment Post-critical Illness”

Brenda and John benefitted immensely from visits from the consultation-liaison psy-
chiatry team while she was on the nephrology ward (“critical event”). They learned 
that their reactions were rather normal and were intrigued about the education around 
“post-intensive care syndrome” [9]. They could definitely both relate to the cognitive 
(memory, executive functioning), psychological (depression, anxiety, and post-trau-
matic stress symptoms), and physical (weakness) components of the syndrome. John 
and Brenda looked up more information on the topic and began keeping a diary 
(“problem-focused coping,” “emotion-focused coping”), and they started to feel bet-
ter as a couple (“return to equilibrium”). They also had a productive session with the 
unit social worker around advance care planning (“preparing for an uncertain 
future”). As her mobilization and cognition improved, her emotional well-being 
shifted (“emotion-focused coping”). She had increased confidence about returning to 
some functional ability, and this enhanced her self-esteem (“cognitive”). She found 
that approaching her fears of falling lessened her anxiety and brightened her mood 
(“emotion-focused coping”). Visits with the nephrology team addressed ongoing dis-
crepancies between them on expectations for recovery, and they seemed to be having 
fewer disputes around her engagement in care (“social support”).

15.5  Qualitative Studies of Adjustment in Patients 
with End- Stage Renal Disease

While adjustment has historically been defined as the absence of psychopathology, 
clear limitations of this approach are apparent. There are several chapters in this 
volume that address diagnosable psychiatric illnesses such as depressive, anxiety, 
and sleep disorders that may develop comorbidly with ESRD, are highly prevalent, 
and have important influences on both morbidity and mortality. These conditions 
could be viewed as being the outcomes of poor or mal-adjustment to illness, among 
other mechanisms.

However, there are levels of psychological distress that are clinically important 
with respect to illness management but may not meet the diagnostic threshold of 

• Preparing for an uncertain future (e.g., purposeful planning for con-
trollable issues such as preparing wills and advance care planning, 
balancing hope with realistic expectations around a life-limiting 
disease)

• Forming relationships with healthcare providers (e.g., developing effec-
tive partnerships with the complex array of renal health providers such 
as nurses, pharmacists, social workers, nephrologists, technicians)
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“disorder.” Frequently, this is referred to those with “sub-threshold” clinical distress 
or those with mild or moderate levels of emotional distress. Considering adjustment 
as a dynamic process incorporating aspects of responses to both acute events and 
chronic disease stressors, previously identified models and constructs have been 
explored according to a continuum of outcomes from normal sadness, fears, vulner-
abilities, and demoralization to disabling conditions involving clinical episodes of 
depression and anxiety.

On balance, more interventional focus is placed on those with more severe condi-
tions, but it is becoming increasingly apparent that there can be risks in under- 
detecting and under-recognizing those with milder and moderate levels of distress 
that may also have important impacts on disease outcomes [10]. In a qualitative study 
of UK patients with ESRD (n = 46) who endorsed mild or moderate levels of distress 
(on distress or emotion thermometers), insights into adjustment-related phenomena 
were captured. The five identified themes clearly mapped onto many of the pertinent 
components in the conceptual models of adjustment to chronic illness presented pre-
viously. The themes were divided according to patients’ experiences of distress and 
aspects of the kidney unit and support. They are described here briefly [10].

• The emotional burden of distress: Descriptions of difficult emotional states 
(often unanticipated) were highlighted including anger, frustration, feelings of 
helplessness, and loss of control. The theme of experiencing a “rollercoaster of 
emotions” was identified. Changes to sense of self and the ability to live a normal 
life were also captured here. With the dependency on renal replacement therapies 
and frequent impact on functional domains such as work, the statement “I don’t 
know who I am anymore” is one that is frequently encountered in clinic.

• Patient’s relationship with treatment: Descriptions around a difficult, conflictual, 
and paradoxical relationship with dialysis were captured here. Issues such as 
related medication regimens, side effects, fatigue, lifestyle restrictions, and 
dietary and fluid restrictions were identified. Perceived loss of control and ele-
ments of dissatisfaction around modality decision-making were also raised. All 
of these elements were expressed with full knowledge that the dialysis treat-
ments were life sustaining.

• Coping and adjustment: Mention of emotion-focused and problem-focused 
strategies were included in this theme along with social support. Social support 
was cited both within the dialysis units and within the network of family and 
friends as a positive modality of coping. Indeed, patients frequently comment on 
the positive development of social supports with unit staff – sometimes occurring 
over many years.

• Patient-staff interaction and kidney-unit support: A wide range of experiences 
were captured here including positive and highly complementary (development 
of strong relationships with some staff that was conducive to disclosures around 
emotional well-being; elements of “being heard”) to negative (environments that 
had staff who did not have clinical competencies nor time around the psychoso-
cial aspects of adjustment). Even in those units that had dedicated psychosocial 
resources, it was expressed that those were sometimes highly restricted.
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• Impact of the treatment environment: Issues such as the lack of privacy and 
attempts to make the environment lighthearted, jovial, and more casual were 
experienced differently (ranging from positive to negative) by participants with 
respect to addressing psychosocial aspects of adjustment.

15.6  Case Vignette – “Brenda and John in Dialysis: Back 
to the Grind”

After discharge from hospital, Brenda resumed dialysis treatments three times per 
week at their local center. They had the opportunity to visit with their adult chil-
dren (“social support”) and adjusted to their “new normal” (“ongoing illness 
stressors”). The dialysis center was in the process of rebuilding, and they found 
the frequent disruptions difficult (“return to disequilibrium”). They reminded 
each other that the changes were only temporary (“patient’s relationship with 
treatment”). They were approached to see if they would be interested in joining a 
new online support group for dialysis patients and their partners and they accepted 
(“kidney-unit support”). In fact, after a couple of months, John volunteered to be 
a peer facilitator of the group, and he felt really good about “giving back” (“mean-
ing making”). They both felt that the group enhanced their coping as a couple 
(“coping and adjustment”) and also enhanced their relationships with center staff. 
They felt that they belonged to caring community (“patient-staff interaction,” 
“impact of treatment environment,” “social support”). As the months went on, 
they circled back to their modality education binder and decided to move forward 
with renal transplant. They wished to have more freedom for travel, and the bur-
den of fatigue was increasing for Brenda (“managing symptoms,” “managing 
treatments”).

15.7  Post-transplant Adjustment

The quality of life and health benefits of renal transplantation are widely known, 
such that it is frequently described as the preferred “modality” following the deter-
mination of ESRD [11]. However, complications do arise that can lead to poor out-
comes and graft loss. Patients often look forward to a state of “normalcy” following 
sometimes years of dialysis, while others may think that they are simply trading one 
set of problems with another. In considering the unique adjustments and adaptations 
for people following transplantation, studies with mixed methodologies have 
pointed to a range of complex findings. For example, patients have reported prefer-
ences that they would rather experience severe adverse treatment reactions than 
experience graft loss, patients have ranked experiencing graft loss worse than death, 
and patients have been found to overestimate quality-of-life gains post-renal trans-
plant [12].

One recent study examined open-ended survey responses from approximately 
400 US participants [13]. Questions included “How has your life changed since 
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having a kidney transplant?” and “What concerns you most about your health care 
and future quality of life?” Identified themes again map nicely onto previously iden-
tified constructs and concepts from the larger coping with chronic illness literature. 
Life changes post-transplant were captured under the following themes, one of 
which was “no change”:

• Improved quality of life and return to “normalcy” (e.g., improved functioning in 
lifestyle, family relations, employment, relief from no longer requiring the grind 
of dialysis)

• Better health and more energy (e.g., feeling better overall, having more energy, 
feeling more active, brighter outlook on life, more optimistic)

• Gratitude and enhanced sense of purpose in life or freedom (e.g., more time and 
freedom to travel, “second chance for life,” more positive and purposeful 
outlook)

• Burdens of post-transplant regimens (fears of losing kidney, taking multiple 
medications, dietary restrictions)

• Worsened and less energy (more stressful with post-transplant regimens, ongo-
ing disability)

Concerns about health care and future quality of life were represented under six 
themes, one including “no concerns”:

• Kidney-related health issues (e.g., concerns and uncertainties around graft fail-
ure – if or when, concerns around a return to dialysis in the event of graft failure, 
concerns around eligibility for future transplants)

• Comorbidities and quality of life (concern for ongoing comorbidity management 
such as with diabetes mellitus, concerns around maintaining quality of life, fears 
of acute hospitalizations)

• Quality and cost of healthcare (insurance and financial concerns)
• Family and support systems (concern around graft failure and the impact/burden 

on family)
• Lifestyle changes (desire to increase mobility and energy, concerns around 

returning to functional roles such as employment)

Overall, the wide variety of adjustments and adaptations to post-transplant life 
speak to the complex and extremely dynamic nature of adjustment processes that 
are influenced by so many background and contextual factors. Many patients feel a 
profound responsibility and duty to care for their donated organs (i.e., “the gift of 
life”), especially those that involve family members. This can add to increased emo-
tional burdens for post-transplant patients who fear the guilt and shame that may 
occur when donated organs fail. On the other hand, the same complex mix of adjust-
ment factors may lead to non-adherence behavior that results in graft failure, par-
ticularly in the transition-aged groups [14].
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15.8  Caregiver Roles and Adjustments

The demands for adjustment and adaptation are equally as challenging for the care-
giver (spouse, partner, family member, friend) of the renal patient. Caregivers are 
essential in providing social support for patients in the form of instrumental, emo-
tional, and various other aspects of psychosocial adaptation. The demands for these 
supports vary across the disease course and lifespan including acute events requir-
ing hospitalization, dialysis, and transplantation. Some examples include:

• Managing complex treatment regimens of immunosuppression post-transplant
• Administration of medications
• Assistance with symptom monitoring such as blood pressure
• Managing the scheduling arrangements for dialysis, testing, and clinic 

appointments
• Assisting in transportation and attending medical appointments
• Managing the arrangements and the complexities of home-based dialysis
• Supporting the patient with medical decision-making
• Managing changes to diet and lifestyle that affect the entire family
• Managing household finances which can become very challenging in the context 

of disability
• Coping with changes in relationship dynamics including intimacy and 

communication
• Advocacy
• Donating a kidney and all that it entails from physical, psychological, and social 

perspectives

All of the processes and concepts presented in models of adjustment (cognitive, 
emotional, behavioral) are equally applied to the caregiver of the patient with 
ESRD. There are coping strategies enacted by both members of the dyad, and they 
can influence each other, vary over the course of the illness, and also vary accord-
ing to the development of the relationship over time. The demands for caregivers 
are very heavy, and outcomes can be poor with respect to depression, anxiety, 
fatigue, physical health, quality of life, social isolation, and post-traumatic stress 
symptoms for those whose partners experience critical illness. On the other hand, 
caregiver support has known benefits to both patients and the renal care teams with 
respect to important outcomes such as improved self-management and enhanced 
adherence. Some caregivers may also have opportunities for enhancements in self-
worth and personal growth. Nonetheless, it is becoming increasingly documented 
that the support needs for caregivers are largely unmet in the context of renal dis-
ease [15–17].

DePasquale and colleagues offer excellent recommendations following their 
qualitative study of family members caring for patients on dialysis or who have had 
a renal transplant [16]. We have adapted and summarized below:
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• Disseminate family-centered information on treatment  – there can often be a 
mismatch in priorities between healthcare providers and family members on 
information to be shared.

• Facilitate discussions with family members about responsibilities or care activi-
ties that are required. Prepare family members to be care partners by including 
discussions of events or circumstances that may arise such as:
 – Sleep disruptions (e.g., in the case of home-based modalities)
 – Psychological reactions to treatments (e.g., mood changes)
 – Information around treatments in various settings from the dialysis unit, to 

acute hospitalization, to critical care
 – Information around medication management of complex regimens
 – Inconveniences that will arise such as the management of supplies for home- 

based modalities
 – Information around comorbidities and related health problems that can arise 

from dialysis and transplantation
 – Understanding and managing fatigue in their partner.

• Enhance education to family members and partners to explicitly include the 
impact on caregivers of various treatment decisions.

• Prepare family members to manage their own psychological reactions such as 
managing uncertainty, anxiety, and demoralization.

• Consider introducing family-based interventions to enhance coping skills such 
as problem-focused and emotion-focused strategies.

• Consider aspects of communication between dyads to address potential 
discrepancies.

• Prepare families in managing expectations, validate difficult aspects of adjust-
ment and adaptation, and promote disclosures around emotional and psychologi-
cal aspects of adjustment.

15.9  Case Vignette – “Brenda and John in Transplant: 
Walking into the Sunset – Not!”

Brenda and John had this image of walking out of the hospital after her transplant, 
clicking their heels, feeling “on top of the world,” and walking into the sunset of the 
next phase of their marriage. John found the presurgical workup very stressful as he 
struggled to juggle work demands and the multiple tests and visits with the trans-
plant team, the social worker, the psychologist, and the surgeon (“problem-focused 
coping”). There was a new cast of providers to work with (“patient-staff interac-
tion”). There were potentially some concerns around his candidacy, and the uncer-
tainty started generating some anxiety and conflict between them (“ongoing 
disequilibrium”). Brenda’s fatigue seemed to be worsening, and she was becoming 
more hopeless about a positive outcome (“coping and adjustment”).

Fortunately, John was cleared to proceed with donation, and a few weeks later, 
Brenda received a living donor kidney from John. John’s acute pain subsided 
quickly, and he was able to pay Brenda a visit on the ward. Unfortunately, she 
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developed an infection, and concerns about surgical complications were being 
raised. John was devastated and wondered if he had “done this for nothing” (“cogni-
tive factors”). They were able to engage again with the consultation-liaison psychia-
try service that remembered them well (“patient-staff interaction”).

Supportive visits to monitor both their mood and anxiety levels were helpful. 
Brenda’s appetite returned, her infection was successfully treated, and her renal 
function improved with her new organ. They were able to be discharged with close 
monitoring. Their walk out of the hospital was not as pleasant as they expected. 
Brenda continued to be very nauseated, and the immunosuppressive medications 
were making her feel very edgy and irritable. They had heard about this and knew 
that it would get better over time as steroids were tapered (“coping and adjustment”).

In the period post-transplant, there were many visits for testing and monitoring, 
and the medication regimen became overwhelming to manage. John consulted with 
the pharmacist who was able to prepare blister packs to enhance medication adher-
ence (“problem-focused coping”). Over time, their adjustment improved (“return to 
equilibrium”).

Detecting a gap in support for couples post-transplant, John and Brenda initiated 
a meeting with the clinic leadership and were able to organize a peer-facilitated 
service to assist couples in managing expectations during the transplant process 
(“kidney unit-support,” “social support”). In meeting with other donors, John felt 
especially proud that he had been able to donate (“meaning making”). They did 
miss their dialysis community but were able to develop new networks of support 
and resume more regular visits with their adult children (“social support”). Brenda’s 
condition post-transplantation continued to improve, and there was a return to some 
renewed energy. Brenda and John’s relationship continued to grow, and their new 
treatment team continued to be attuned to how both of them were coping together 
with yet another “new normal” (“impact of the treatment environment”). Together, 
there was a renewed sense of purpose in life.

15.10  Key Takeaways

• Adjustment is complex and dynamic  – Appreciate the extremely complex and 
dynamic concepts and processes involved in adjusting to renal disease across 
acute and critical episodes, periods of dialysis, and the transplantation.

• Develop knowledge – Building knowledge around factors leading to good adjust-
ment (e.g., cognitive factors such as improving sense of control, enhancing 
acceptance of one’s illness, developing higher levels of social support and behav-
ioral factors such as enhancing adherence, positive health behaviors around 
activity, diet, problem-focused coping) can enhance case formulation across the 
distress continuum and across the lifespan.

• Education – Enhancing pre-dialysis education to include both the physical, psy-
chological/emotional, and social adjustments to treatment may assist in manag-
ing patients’ expectations and prepare patients more fully so they do not feel like 
those reactions occur “unexpectedly.”
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• Validate and normalize – Development of supportive care environments can pro-
mote the discussion of adjustments (both difficult and positive aspects) to reduce 
stigma around disclosures of emotional challenges and seeking of support.

• Focus on caregivers – The demands for adjustment and adaptation are equally as 
challenging for the caregiver (spouse, partner, family member, friend) of the 
renal patient. Caregivers are essential in contributing to important adjustment 
and health outcomes for the patient. Include them as much as possible in all 
aspects of care and attend to their unique adjustment needs.

• Intervention – Consider the development of educational or psychosocial treat-
ment packages to help build healthy coping and adjustment mechanisms for both 
patients and their caregivers.

• Encourage peer supports – Peer support networks or groups enhance important 
elements of all types of coping, especially social support.

• Staff training – Consider in-services and other teaching modalities around under-
standing, identifying, and responding to emotional distress and adjustment reac-
tions across the continuum from mild to moderate to severe.

• Treatment environment – Enhance treatment environments that are conducive to 
patients discussing psychological and emotional concerns that may range from 
offering informal, casual, supportive conversations with staff to more formal 
treatment consultations with specialists (e.g., renal psychologists or social work-
ers, consultation-liaison psychiatrists).
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Care of Patients with Advanced Renal 
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16.1  Introduction

Patients with serious or life-limiting illness, such as advanced kidney disease, expe-
rience multiple changes physically, emotionally, socially, and spiritually. As they 
live through functional loss related to increasing symptom burden, they may strug-
gle with finding meaning and purpose while worrying about the impact of their ill-
ness on their loved ones. Common psychiatric diagnoses such as depressive disorder, 
anxiety disorder, and delirium may be difficult to distinguish in the setting of seri-
ous illness. Vascular risk factors seen in patients with chronic kidney disease (CKD) 
pose further risk for the development of cognitive impairment including major neu-
rocognitive disorder. A palliative care approach to caring for patients and their fami-
lies facing chronic disease can help patients live as well as possible in the setting of 
an ever-evolving disease course. This chapter has three objectives: (a) to provide 
non-palliative care providers with a palliative care framework to support CKD 
patients, with an emphasis on excellent communication skills; (b) to identify com-
mon psychiatric needs in the palliative care setting; and (c) to offer guidance on 
managing common symptoms for patients at end of life.
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16.2  Case Vignette1

Ms. X, a 72-year-old female with long-standing type 2 diabetes mellitus compli-
cated by proteinuric diabetic kidney disease, was referred to nephrology for stage 5 
CKD. She worried how her CKD would impact her life moving forward. She was 
increasingly despondent over her shortened life expectancy and became increas-
ingly depressed and anxious. Over the next few clinic visits, her nephrologist 
explored Ms. X’s goals and priorities to further guide decision-making. She was 
willing to accept potentially burdensome treatments if it could help her live longer 
to maximize time with her family. Given her goals, her nephrologist recommended 
hemodialysis. Her uremic symptoms and mood improved after seeing the benefits 
of hemodialysis, and she enjoyed time at home with her son and young 
grandchildren.

Two years later, Ms. X developed ischemic cardiomyopathy and end-stage heart 
failure. Due to recurring hemodynamic instability during hemodialysis, she was 
hospitalized four times in 3 months. Her depression returned and was more pro-
nounced. She skipped several hemodialysis sessions because she did not feel it 
would make a difference: “I’m just going to die anyway.” Her functional status 
declined precipitously, now spending most of her time in bed or in her reclining 
chair. She also experienced increasing symptom burden, including anorexia, fatigue, 
and dyspnea with minimal exertion, which she refused medications for.

On her fourth hospital admission, she vacillated about whether to stop hemodi-
alysis and became more withdrawn. Her son expressed concern that her depression 
impaired her capacity to make medical decisions. A psychiatrist met with Ms. X 
who determined that her depressive disorder was not impairing her medical decision- 
making capacity based on patient autonomy and desire to reduce physical suffering, 
though she recommended starting sertraline 50 mg per day. The medical team con-
sulted the palliative care team and coordinated an interdisciplinary family meeting 
involving the patient, her son, cardiologist, nephrologist, palliative medicine spe-
cialist, psychiatrist, case manager, and nurse. During this discussion, Ms. X and her 
son were surprised to hear her prognosis measured in “weeks to months” rather than 
“years.” The ongoing difficulties with hemodialysis tolerance and her declining 
heart function were reviewed in detail. She expressed frustration with repeated hos-
pitalizations and a desire to be home, although she remained determined to continue 
hemodialysis for “as long as possible.” A time-limited trial of continued outpatient 
hemodialysis was suggested, with her clinicians outlining that if this became unsafe 
or no longer medically indicated, it would no longer be offered.

Over the coming days, Ms. X was unable to complete hemodialysis due to hemo-
dynamic compromise. Her nephrologist now recommended discontinuing hemodi-
alysis because the harms outweighed the benefits. During this time, Ms. X and her 
son discussed the situation further with the palliative care team. She shared her grief 
around losing her independence, feeling abandoned by God, and terrified of 
“suffocating” at the end of life, as her dyspnea had progressively worsened over 

1 The authors wish to acknowledge Aaron Dall, MD, for his review of the case.
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months. Based on her worsening quality of life and functional decline, Ms. X agreed 
to stop hemodialysis. The palliative care team recommended a bedside fan and ini-
tiating low-dose hydromorphone as needed for pain and dyspnea. She was dis-
charged to a hospice facility and died peacefully 5 days later.

16.3  Palliative Care Principles

Palliative care is specialized medical care for people living with serious illness, 
focused on providing relief from the symptoms and stress of the illness or its treat-
ments and improving quality of life for patients and their families [1]. While often 
confused with strictly “end-of-life” care, palliative care is appropriate at any age 
and any stage of a serious illness; it can and should be delivered alongside curative 
or life-prolonging treatments (Fig. 16.1).

Palliative care specialists offer expertise in several clinical domains including (a) 
complex physical and psychological symptom management; (b) skilled communi-
cation about patients’ goals and values, complex medical decision-making through-
out the illness trajectory, contingency planning, or navigating conflict or ethical 
dilemmas; and (c) coordination and communication of care plans among patients 
and clinicians [1].

Growing numbers of patients with advanced kidney disease are living longer 
with serious illness, resulting in an increased demand for palliative care that exceeds 
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Fig. 16.1 Early, integrated model of palliative care in chronic kidney disease (CKD)
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what the limited specialist-level workforce can supply. For patients living with 
CKD or end-stage renal disease (ESRD), kidney or renal palliative care is provided 
via collaboration among nephrologists (who use primary palliative care skills) and 
palliative care specialists [2, 3] (Table 16.1).

16.4  Serious Illness Conversations Establish Patient Values 
and Goals

Over the last two decades, the dialysis population has become increasingly older 
and with a substantial number of serious comorbid conditions [4]. Patients living 
with CKD have a shortened life expectancy, and the illness trajectory is character-
ized by psychological distress, high symptom burden similar to that of cancer 
patients, and increasing medicalization that escalates at the end of life [5]. Given the 
extensive palliative care needs of renal patients that often manifest many years 
before death, all clinicians caring for this population need expertise in symptom 
management and communication to provide the best care possible.

Communicating effectively with seriously ill patients and their families is an 
essential part of all clinicians’ professional practice. A variety of reports have found 
that patients and their families benefit from clear, compassionate discussion with 
their clinicians about their illness understanding, goals, and values.

A serious illness conversation is any clinician-led conversation about the future 
outcome of the illness and associated prognosis, often including a reflection of the 
patient’s goals, values, and priorities. Such conversations may include discussing 
goals of care, decision-making around specific medical procedures or interventions, 

Table 16.1 Areas of domain in primary and specialty palliative care in nephrology

Palliative care domain
Primary palliative care 
addressed by nephrology team

Specialty-level palliative care 
consultation

Symptom 
management

Routine symptom assessment 
and treatment

Refractory symptom management

Serious illness 
communication and 
decision-making

Basic discussions about 
prognosis, goals of treatment, 
dialysis modalities/risks/
benefits, advance care planning, 
and code status

Navigating complex goals of care or 
interpersonal dynamics, patient/
family/team conflict, challenging 
ethical issues

Interdisciplinary team 
support

Screening for psychosocial or 
spiritual distress

Management of existential distress, 
including access to trained social 
workers, chaplains, and other 
clinicians to address nonphysical 
aspects of suffering

Conservative care Medical management of CKD 
or ESRD with a focus on 
quality of life, referral to 
hospice when appropriate

Assistance with advance care 
planning, end-of-life care, 
bereavement
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delineating preferences for future medical care, discussing advance directives 
(including the identification of a surrogate decision-maker in the event of future 
decisional incapacity), and/or discussing end-of-life care and preferences [6].

Given the high morbidity and mortality associated with dialysis, patients’ desire 
to discuss the future with their clinicians, and high rates of decisional regret over 
pursuing dialysis, serious illness conversations should be conducted with all patients 
with advanced CKD who are considering dialysis and at regular intervals thereafter 
[6]. For patients already on dialysis, various screening tools to identify high-risk 
patients who would benefit from ongoing conversations have been proposed, includ-
ing age cutoffs, evidence of functional decline, the surprise question (e.g., “Would 
you be surprised if your patient died in the next 12 months?”), and validated mortal-
ity predictors [6]. Table 16.2 includes several proposed triggers for when to initiate 
or continue serious illness conversations in CKD and ESRD.

Serious illness conversations can be difficult for both patients and clinicians. 
Table 16.3 highlights several key serious illness conversation domains and sample 
language to lead such discussions effectively and empathically. For clinicians seek-
ing further training to hone their communication skills, there are several dedicated 
communication training programs including VitalTalk [7], NephroTalk [8], Ariadne 
Labs’ Serious Illness Care resources [9], and the “best case/worst case” tool [10].

Recommendation
 – All medical professionals caring for patients with CKD stages 4 and 5 

should be regularly engaging with their patients about disease trajectory 
and prognosis while also eliciting patients’ illness understanding and goals.

Table 16.2 Proposed triggers for when to conduct serious illness conversations with patients with 
renal disease [6]

Before dialysis After beginning dialysis
Not surprised if the patient would die in the 
next 12 months
Dialysis teaching or access referral
Transplant referral
Recurrent or prolonged hospitalization
Functional decline
Sentinel events (falls, weight loss, declining 
albumin, etc.)
Patient or family request

Not surprised if the patient would die in the 
next 12 months
Access procedures
Recurrent or prolonged hospitalization
Functional decline
Sentinel events (falls, weight loss, change in 
interdialytic weight gain, declining albumin, 
hemodynamic changes, etc.)
Patient or family request
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Table 16.3 Serious illness conversation domains and example language

Conversation domain Sample language and questions
Assessing illness 
understanding, 
expectations, 
information 
preferences

What is your understanding of your kidney disease? [6, 9] How have 
things been going lately with your health?
What have your medical providers told you about… [7]:
    what to expect with your renal failure?
    your treatment options?
    dialysis?
What is your understanding of what dialysis would provide in terms of 
survival and quality of life?
What have you heard about the logistics and potential burdens of 
dialysis?
What do you understand about what to expect if you cannot or choose 
not to receive dialysis?
As you think about what lies ahead, what are you hoping for? What 
worries do you have? [7, 9]

Disclosing serious 
news and discussing 
prognosis

Pair hope/worry statements [6, 7, 9]:
     “I am hoping you have a long time to live with your kidney disease 

and I am also worried that time may be as short as a few years.”
We’re in a different place now… [7]

Responding to 
emotions 
(appropriate 
throughout the 
conversation)

NURSE [7]:
    Name: It sounds like you are frustrated.
    Understand: This helps me understand what you’re thinking.
    Respect: You’ve been a great advocate for your mom.
    Support: I will do my best to make sure you have what you need.
    Explore: Could you tell me more about that?

Assessing functional 
status and 
psychosocial support

What does a typical day look like for you? [8] What do you enjoy doing?
How has your ability to do the things you want to do changed in the 
past year? [8]
Who do you consider part of your support system? Can they help with 
medical follow-up? Transportation to dialysis if you need help with this?
Are there personal factors that you think will lead to the success of 
dialysis? Anything that might make dialysis difficult?

Assessing quality of 
life and coping

What helps you live well despite your renal failure? [9]
What gives you strength and gets you through difficult times? [6, 9]
What is the role of religion or spirituality in your life?

Initiating advance 
care planning 
discussions 
(includes reviewing 
priorities, trade-offs, 
end-of-life planning, 
advance directives)

Given this situation, what’s more important to you? [7] What are your 
most important goals? [7, 9]
If you were to become sicker, how much are you willing to go through 
for the possibility of more time? [6, 9] Are there situations in which you 
would no longer want to continue dialysis?
Are you aware that dialysis can be stopped if you were ever in a clinical 
situation in which your quality of life was not acceptable to you?
What would be most important to you if/when you are nearing the end 
of your life?
Who should make medical decisions for you if there ever comes a time 
when you cannot? How much do they know about your priorities and 
wishes? [6, 9]

Making 
recommendations 
that align with 
patients’ goals and 
values

Given what is most important to you, I recommend… [6, 8, 9]
Here is what we can do now to help you achieve these things…. What 
do you think? [7]
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16.5  How to Approach Patients with CKD Stages 4 and 5 
and Who Are Contemplating Initiating or 
Discontinuing Dialysis

The model for shared decision-making involves clinician expertise regarding medi-
cal options and prognosis and the patient’s goals, values, and priorities (Fig. 16.2). 
Patients with ESRD have four options in managing their advanced kidney disease: 
(a) pursue an appropriate dialysis modality, (b) forgo any initiation of dialysis and 
continue conservative medical management, (c) pursue a time-limited trial of dialy-
sis with reassessment of goals at the end of the trial, or (d) stop ongoing dialysis and 
receive end-of-life care. Patients who pursue dialysis most often hope to extend 
their life expectancy, though median survival after initiating dialysis is 15.6 months 
for patients aged 80–84  years, 11.6  months for patients aged 85–89  years, and 
8.4 months for patients aged 90 years and older [11]. A discussion of prognosis 
should also review how functional status, care needs, and patient symptoms may 
evolve over time in the setting of progressive disease and multiple comorbidities.

There are two common scenarios in which patients may not pursue dialysis: a 
decisionally intact patient or their surrogate decision-maker declines this interven-
tion, or the patient’s poor prognosis and comorbidities limit the safe administration 
of treatment such that the physician does not offer it. The Renal Physicians 
Association recommends conservative management for patients older than 75 years 
with impaired functional status, severe malnutrition, and a terminal illness from 
non-renal causes or those whose clinicians answer “no” to the surprise question 
[12]. The median survival of nondialytic management in the older adult population 
ranges from 6 to 24 months [13]. Patients conservatively managed need support 
around common CKD complications and symptoms, continued advance care 

Clinicians

Medical options
and prognosis

Patients

Goals, values,
priorities

Synthesize a
recommendation

Fig. 16.2 A model for 
shared decision-making 
based on patients’ goals
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planning, and coordinated care for crises and end of life. Table 16.4 lists common 
symptoms necessitating aggressive symptom management in patients opting for 
conservative medical management [4, 13, 14].

A time-limited trial of dialysis can be considered when patients have an uncer-
tain prognosis or there is no consensus around goals of care about providing dialysis 
[12, 15]. In critical illness, short-term goals that outline both clinical milestones and 
quality of life goals need to be established. Goals in this situation may need to be 
reassessed within several days given the dynamic situation of critical illness, par-
ticularly if initial prognostic uncertainty becomes more certain over time. A trial 
period allows patients and their families to experience firsthand the benefits and 
burdens of treatment and in some cases provides time to cope with an overall poor 
prognosis. For patients who stabilize or improve, discussions can shift to focusing 
on long-term goals and examining how dialysis can optimize a patient’s quality 
of life.

For patients wishing to stop dialysis, an exploration of the patient’s motivation is 
necessary. The desire to stop dialysis could be interpreted as a patient: (a) emotion-
ally responding to their current situation, (b) expressing distress and suffering, or 
desiring to relieve this, (c) seeking information about suicide or physician-assisted 
death, or (d) actively planning to end one’s life [16]. A patient’s request for hastened 
death is an opportunity for the medical team to readdress unresolved physical symp-
toms and/or psychological distress. Other disciplines such as social work, psychol-
ogy, and spiritual care/chaplaincy can play a valuable role in identifying and 
addressing emotional, social, and existential distress.

Patients who achieve a level of equanimity related to their illness require coun-
selling on what to expect, including preparing for end-of-life care and accessing 

Recommendation
 – Patients not pursuing dialysis should be frequently assessed for symptoms 

related to uremia, anemia, and volume overload.

Table 16.4 Symptoms commonly seen in patients receiving conservative medical management 
[4, 13, 14]

Pain
Nausea and vomiting
Breathlessness
Anxiety
Pruritus
Fatigue
Depression
Cognitive dysfunction
Anorexia
Sleep disturbances
Restless legs syndrome
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hospice care (Table 16.5). Hospice is a palliative care delivery model intended for 
patients approaching the end of life when curative or disease-prolonging therapies 
are no longer beneficial or desired.

16.6  Identifying Psychiatric Disorders in the Palliative 
Care Setting

Patients faced with a life-limiting illness may experience a spectrum of emotions 
and find ways to adapt at each transition point of their disease. Some coping mecha-
nisms and feelings of sadness, anger, and worries can be adaptive and a normal part 
of living with illness. In cases where coping becomes maladaptive and potentially 
impairs patient functioning and receipt of care, or when mood disturbances become 
severe, clinicians should have a low threshold for assessing for diagnosable psychi-
atric illnesses.

16.6.1  Major Depression

The prevalence of depressive disorders in patients receiving palliative care ranges 
from 3 to 38% [17]. Evaluation of physical (e.g., intractable symptoms, medications 
causing mood symptoms, delirium), psychological (e.g., grief, loss of dignity, worries 
about symptoms and disability, financial distress, hopelessness), and spiritual (e.g., 
existential distress, doubts or loss of religious beliefs or faith) etiologies and risk fac-
tors (e.g., history of major depression, substance use, poor social support) commonly 
associated with major depressive disorder should be explored [17, 18, 26]. Determining 

Recommendation
 – A desire to stop dialysis or patterns of missing dialysis sessions warrants 

further exploration of patient goals and a psychosocial evaluation.

Table 16.5 Hospice eligibility criteria by country

Hospice 
eligibility 
criteria

United States (paid by Medicare) Canada (varies by province 
and programs)

Europe

Patient with advanced CKD and 
is expected to die within 
6 months agrees to forgo dialysis
Patient on dialysis agrees to 
withdraw from dialysis
Patient has another terminal 
illness not related to ESRD while 
wishing to continue dialysisa

Patient has a life-limiting 
illness with a prognosis of 
6 months or less
A decision has been made to 
focus on comfort rather than 
cure
Resuscitation will not be 
used when the illness brings 
a natural death

Varies by 
country

aBecause the cost of dialysis is prohibitive for most hospice programs, access to this care is largely 
limited to the final days to weeks of life after dialysis withdrawal
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if a patient’s symptoms are due to advanced kidney disease or a comorbid psychiat-
ric disorder can be challenging. Advanced kidney disease (especially uremia) can 
mimic signs of depressive disorder including fatigue, anorexia, sleep disturbance, 
and cognitive changes. A useful framework to identify depression emphasizes psy-
chological symptoms such as dysphoria, depressed mood, hopelessness, helpless-
ness, worthlessness, and suicidal ideation over somatic signs and symptoms such as 
weight loss, fatigue, or difficulty concentrating [18]. A two-item screening ques-
tionnaire for depression has been validated in the palliative care population [19]: 
“Over the past 2 weeks, how often have you been bothered by (1) little interest or 
pleasure in doing things and (2) feeling down, depressed, or hopeless?” A positive 
screen using this tool is answering “yes” to one or both questions.

Another common diagnostic challenge in the palliative care setting is to distin-
guish depressive disorder from grief, though they can occur concurrently. Patients 
living with advanced illness may grieve the loss of independence and increasing 
reliance on others for caregiving, changes in physical appearance, and/or loss of 
control and dignity. Grief is a normal and expected response to loss or anticipated 
loss. Whereas patients with depressive disorder have a pervasive quality marked by 
a lack of self-worth, grieving patients can experience pleasure and hope with symp-
tom intensity diminishing over time [20].

Goals of care and prognosis should guide the management of depressive disor-
der. Patients with good functional status and goals focused on extending as much 
quality of life as possible may wish to pursue a more aggressive workup to identify 
reversible causes. On the other hand, patients who are bedbound with a survival 
prognosis of days to weeks may wish to avoid further workup and opt instead on 
symptom management. Prognosis also guides the selection of pharmacologic man-
agement. While there are mixed outcomes in the use of stimulants to treat major 
depression [21, 22], agents such as methylphenidate potentially have a role in the 
treatment of depressive disorder in the seriously ill population given their rapid 
onset. A trial period of methylphenidate titrated upward until side effects (e.g., 
insomnia, anorexia) are reached may be reasonable for patients with a prognosis of 
less than 3 months. Patients who are expected to live for months to years usually 
tolerate standard antidepressants such as selective serotonin reuptake inhibitors 
(SSRIs) and serotonin-norepinephrine reuptake inhibitors (SNRIs) well, though 
there is insufficient evidence to recommend a specific antidepressant for use in pal-
liative care [23]. In addition to medication management, several evidence-based, 
semi-structured psychotherapies have demonstrated improvements in depression 
and anxiety scores in the palliative care population [24, 25].

Clinical Pearl
 – Depressive disorder is not a “normal part of living with a life-limiting ill-

ness” and needs to be distinguished from a normative depressed reaction 
and grief.

 – A focus on the psychological aspects of depressive disorder can help dis-
tinguish it from overlapping somatic symptoms that commonly manifest in 
advanced illness.

M. Leung and A. Zehm



279

16.6.2  Anxiety

The prevalence of anxiety disorders ranges from 7 to 14% in the palliative care set-
ting [26]. Feelings of being overwhelmed, anxious, and worried can be a normal 
response to living with advanced illness, while persisting anxiety that disables a 
patient from caring out their daily functions should alert providers to assess for an 
anxiety disorder. Common causes for anxiety can be divided into physical (e.g., 
uncontrolled symptoms, medication withdrawal, dyspnea), psychological (e.g., 
uncertainty about disease progression or disease trajectory, effects of illness on 
caregiving burden on families, social isolation), or existential/spiritual concerns 
(e.g., loss of control or dignity) [26, 27]. The language patients use to describe anxi-
ety may include “worried,” “tense,” “insecure,” or “scared” rather than “anxious” 
[27]. The screening tool to assess for anxiety in the palliative care population is the 
Hospital Anxiety and Depression Scale, though it does not distinguish between the 
various types of anxiety disorders, including panic disorder, generalized anxiety 
disorder, trauma- and stressor-related disorders, and phobias.

Treatment of anxiety depends on goals of care and prognosis and is ideally man-
aged by an interdisciplinary team that can address both physical and nonphysical 
needs. Standard medication treatments such as SSRIs and SNRIs are indicated 
when survival prognosis is months to years. Patients with a shorter survival progno-
sis of hours to days or weeks benefit from faster-acting medications including ben-
zodiazepines and off-label medications that have anxiolytic properties (e.g., 
propranolol, trazodone, gabapentin, antipsychotics). The benefits of using benzodi-
azepines in the palliative care setting need to be weighed against the risks among 
medically frail patients whose status may already be partially impaired or have 
higher fall risks. Non-pharmacologic therapies such as relaxation strategies, cogni-
tive behavioral psychotherapy, and meaning-centered psychotherapy can be utilized 
in patients with intact cognition who are not imminently dying.

Recommendation
 – The risks and benefits of using benzodiazepines in seriously ill patients 

should be weighed; otherwise off-label use of other anxiolytic medications 
may be considered.

Recommendation
 – Patients with depressive disorder and a survival prognosis of less than 

3  months may benefit from stimulants (e.g., methylphenidate); patients 
with a prognosis greater than 3 months benefit from standard antidepres-
sant treatment.
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16.6.3  Delirium

Many dying patients will experience delirium, which can manifest as hypoactive, 
hyperactive, or mixed subtypes, with prevalence ranging from 20 to 88% [28]. The 
hallmarks of delirium include an abrupt change in attention and awareness of one’s 
environment that is also associated with a change in cognition. Hyperactive delir-
ium is characterized by symptoms of restlessness, paranoia, hallucinations, and agi-
tation. More commonly missed and more prevalent in the palliative care setting, 
hypoactive delirium often manifests as lethargy, sedation, and decreased awareness. 
It can be difficult to distinguish among delirium, dementia (major neurocognitive 
disorder), and depression (“the three Ds”); for example, psychiatric symptom pre-
sentation may represent a superimposed delirium commingled with dementia or an 
occurrence of an accelerated cognitive decline of the dementia itself [29].

Given that delirium is reversible in up to half of cases, even among terminally ill 
patients, an assessment looking for potentially correctable causes by means of a 
relatively noninvasive approach that reflects the patient’s goals of care is indicated. 
Some causes of delirium may be reversible such as constipation, urinary retention, 
and medication side effects, whereas other causes are often irreversible such as 
strokes, dementia, and end-stage organ failure [27, 28]. The intensity of a diagnostic 
workup depends on the patient’s disease trajectory, prognosis, (e.g., hours to days of 
life versus weeks to months), functional status, and the degree of distress patients 
and their families experience.

16.7  End-of-Life Symptom Management

Basic symptom palliation is a fundamental skill for all clinicians who care for dying 
patients. Consideration of the underlying etiology of symptoms is always war-
ranted, but additional exhaustive diagnostic testing (particularly invasive, high-risk 
procedures) may not be, particularly if the results will not change management or 
improve the patient’s quality of life. The extent of the diagnostic workup should be 
tailored based on the patient’s underlying disease, prognosis, goals, and values; if 
additional testing will be low yield, purely symptomatic approaches are appropriate 
in this context. Here, we offer evidence-based recommendations regarding the man-
agement of several commonly encountered symptoms that affect actively dying 
patients [30].

Recommendation
 – Workup identifying causes of delirium should incorporate patient’s goals 

of care and take into consideration functional status and prognosis.
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16.7.1  Pain

Pain is common in ESRD and can be from renal and non-renal causes, including 
musculoskeletal pain, dialysis-associated pain, peripheral neuropathy, ischemic 
pain from peripheral vascular disease, kidney-specific issues such as painful poly-
cystic kidney disease, secondary hyperparathyroidism causing bone pain, or rare 
complications such as calciphylaxis.

Given their potency and rapid onset, opioid analgesics are the mainstay of man-
aging end-of-life pain. The available routes of medication administration and the 
severity of pain need to be considered when evaluating a patient with pain. For 
actively dying patients who can no longer swallow, medications may need to be 
given sublingually, subcutaneously, or intravenously. Subcutaneously administered 
opioids have similar pharmacokinetic profiles to intravenous opioids, making this a 
commonly used route for hospice patients who may lack intravenous access. When 
pain is severe, the use of parenteral routes is favored due to rapidity of effect.

Historically, many clinicians often place patients on continuous hourly infusions 
of opioids at the end of life, so-called morphine drips. However, this may not be 
warranted and can result in unintentional overdose. More importantly, this is not an 
effective means of controlling acute symptoms because the dose of medication is 
spread out over the course of an hour. Given it takes many hours for a continuous 
infusion to reach steady state, patients may have uncontrolled symptoms and suffer 
in the meantime. Instead, the optimal management for treating acute pain is to pro-
vide bolus dosing, repeating doses as necessary to control symptoms (Fig. 16.3). 
Fentanyl and methadone are considered the safest opioids in patients with renal 

If opioid-naive, give IV hydromorphone
(0.2-0.4mg) as a bolus dose

Reassess in
15 minutes

No pain relief,
no side effects

No pain relief, but has
side effects

Rotate to a
different opioid

Use this as the new
break through close

Repeat original close
Increase original close

by 50-100%

Reassess in
2-3 hours

Pain score reduced by
<50%, no side effects

Pain score reduced by
>50%, no side effects

Fig. 16.3 Acute management of moderate to severe pain at the end of life
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failure. Other opioids such as hydromorphone and oxycodone may be used with 
close monitoring and dose adjustment [31]. Morphine, codeine, hydrocodone, and 
meperidine should be avoided in renal failure unless death is imminent given their 
active, renally cleared metabolites can accumulate and cause delirium, myoclonus, 
or seizures [31].

16.7.2  Dyspnea

Clinicians should watch for the presence of pulmonary edema and associated short-
ness of breath in renal failure patients, which can further be exacerbated by physical 
deconditioning and cachexia and worsen during the dying process. Notably, dys-
pnea does not always correlate with hypoxemia and can be highly distressing, often 
contributing to anxiety and more dyspnea, thus fueling a vicious cause-and-effect 
feedback loop. Recommended non-pharmacologic techniques include pursed-lip 
breathing or the use of a bedside fan. There are no data supporting the use of oxygen 
to alleviate dyspnea in the absence of hypoxemia, although simple air movement 
can help. Opioids are the gold standard for refractory dyspnea. Benzodiazepines are 
considered to be second-line agents since supporting their use to treat dyspnea is 
mixed. They can be helpful if there is significant anxiety present, but the risks of 
delirium and somnolence must be considered.

16.7.3  Delirium

Management of delirium in palliative care does not significantly differ from other 
settings except in the case of refractory delirium. Non-pharmacologic strategies for 
the prevention and treatment of delirium should be used for all patients, including 
frequent reorientation and cueing, correcting sensory deficits, normalizing sleep- 
wake cycles, and minimizing noise or other stimulating environmental factors. 
While no medications are US Food and Drug Administration-approved for the treat-
ment of delirium, antipsychotic medications are often used to treat unsafe or dis-
tressing symptoms such as agitation and hallucinations (Table 16.6). There is little 
evidence to support treating hypoactive delirium pharmacologically.

Haloperidol has long been considered first-line therapy for hyperactive delirium 
due to its efficacy, relative safety, versatility, and low cost. Chlorpromazine is an 
effective alternative to haloperidol, especially for severe agitation, but has signifi-
cant anticholinergic adverse effects, including potentiation of delirium. The 
second- generation antipsychotics olanzapine and risperidone have been shown to 

Clinical Pearl
 – Opiates such as fentanyl, methadone, hydromorphone, and oxycodone are 

preferred in renal failure to manage pain.
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be equally effective to haloperidol and carry less risk of extrapyramidal symptoms 
but are more expensive and primarily limited to the oral route of administration 
(except in the case of olanzapine which is also available intramuscularly). 
Benzodiazepines can worsen delirium and generally are avoided unless there is 
history of alcohol or benzodiazepine withdrawal-related delirium. The addition of 
anticonvulsants to control behavioral symptoms of delirium when conventional 
therapy is inadequate may be considered. Physical restraints should be only used if 
behaviors are posing a safety risk to the patient or others and are unresponsive to 
the above therapies. In refractory cases, palliative sedation may be considered 
when delirium is determined to be irreversible and prognosis is less than 2 weeks 
[29]. Common medications used for sedation include midazolam, chlorpromazine, 
propofol, and dexmedetomidine. Sedation is an outcome rather than the objective 
of treatment in palliative sedation; when appropriately used, it does not has-
ten death.

Clinical Pearl
 – Haloperidol is usually the medication of choice to pharmacologically man-

age hyperactive delirium.

Table 16.6 Pharmacologic management of delirium at the end of life [30]

Medication Dose and frequency Comments
Antipsychoticsa

Haloperidol 0.5–1 mg IV/SC/PO q1h PRN, 
then often scheduled q6–12h; 
titrate doses to 2 mg, then 
4 mg if agitation continues

Preferred agent; often scheduled q6–12h in 
divided doses once effective daily dose is 
determined; may need 5 mg q6h for severe 
symptoms

Chlorpromazine 25–50 mg PO/IV q1h PRN, 
then often scheduled q6–12h

Often scheduled q6–12h; consider if more 
sedation is needed; can cause hypotension

Risperidone 0.25–0.5 mg PO q12h, titrate 
to 1.5 mg q12h

Limited to oral route; doses up to 4–6 mg/
day have been used

Olanzapine 2.5–5 mg PO daily q8h Dosages up to 20 mg daily have been used
Quetiapine 12.5–25 mg PO q6–12h Dosages up to 300–400 mg daily have 

been used
Benzodiazepines
Lorazepam 0.5–1 mg PO/SL/IV/SC/PR 

hourly until calm
Consider doses as low as 0.25 mg for 
geriatric patients; can paradoxically worsen 
delirium, so reserve if antipsychotics are 
contraindicated or already on board

aAntipsychotics have been shown to be associated with an increased risk of death and possibly 
stroke in elderly patients with dementia-related psychosis, resulting in a US Food and Drug 
Administration-issued black box warning for these medications in 2005. This mortality risk has 
not been demonstrated in delirium. The use of these medications for this indication should be 
individualized, as the benefits of controlling agitated delirium among terminally ill patients usually 
outweighs the risk.
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16.7.4  Constipation

Constipation is common and multifactorial at the end of life, resulting from dehy-
dration, electrolyte disturbances, immobility, and medications. Both stimulants and 
osmotic laxatives have been shown to be effective for constipation and are consid-
ered first-line agents (Table  16.7). Bulk-forming laxatives such as psyllium and 
methylcellulose can worsen constipation without adequate fluid intake and are not 
routinely recommended. Milk of magnesia and magnesium citrate can cause signifi-
cant cramping and are generally avoided in renal failure due to their high magne-
sium load. Docusate has not been shown to be more beneficial than placebo among 
terminally ill patients. When swallowing ability is lost or escalating oral laxatives 
fail, rectal-based therapies are often required, including stimulant suppositories or 
enemas. Saline or sodium phosphate enemas are not recommended given the high 
electrolyte load, risk of dehydration, and cause for worsening renal failure.

16.7.5  Secretions

Actively dying patients almost universally lose the ability to swallow and clear their 
secretions as their cough/gag reflex becomes impaired. The pooling of saliva in the 
posterior oropharynx and the retention of tracheobronchial secretions can lead to 
gurgling and noisy breathing that is often referred to as the “death rattle.” While 

Table 16.7 Prevention and treatment of constipation in seriously ill patients [30]

Medication Dose and frequency Comments
Stimulants
Senna 1–2 tab PO daily; titrate up to 4 

tabs BID
Can worsen colic, available over the 
counter

Bisacodyl 5 mg PO daily; titrate up to 3 
tabs BID
10 mg PR daily PRN; titrate up 
to BID

Can worsen colic, available over the 
counter, use a suppository if swallow 
function is lost

Osmotic laxatives
Lactulose 
(10 g/15 mL)

15–60 mL PO BID-QID Can cause bloating

Polyethylene 
glycol

17 g powder dissolved in liquid 
PO daily; titrate up to TID

Tasteless, often well tolerated, available 
over the counter

Enemas
Warm “tap” 
water

One PR administration; can 
repeat 1–2 times daily

Can soften stool before manual 
disimpaction or bisacodyl suppository 
attempt

Mineral oil One PR administration Can soften stool before manual 
disimpaction or bisacodyl suppository 
attempt

Milk and 
molasses

Added to a liter of water; 1 
PRN administration

Combines osmotic and colonic stimulant, 
often used when all else fail
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there is no evidence to suggest patients suffer from this, it can be highly distressing 
for families and caregivers to observe. Education and anticipatory guidance are 
imperative in preparing loved ones for this phenomenon. Repositioning the patient 
for postural drainage is first-line treatment. Deep suctioning should be avoided, as 
this can cause discomfort and often fails to reach inaccessible secretions located 
deeper in the respiratory tract. Anticholinergic medications are the pharmacologic 
agents of choice to treat copious secretions at the end of life and are considered 
equally efficacious (Table  16.8). Glycopyrrolate and hyoscyamine are often pre-
ferred over atropine or scopolamine due to their relatively reduced propensity to 
cause delirium and confusion.

16.8  Case Vignette Analysis

The case vignette previously presented highlights the importance of regularly 
engaging patients with advanced kidney disease about their goals of care, values, 
and preferences for treatment at different intervals of their disease. Based on the 
patient’s goals, the nephrologist recommended hemodialysis earlier in the disease 
trajectory. Ms. X’s mood symptoms prior to initiating hemodialysis could have 
represented a normal response to living with a life-limiting illness. Ms. X was 
able to continue experiencing a good quality of life until she developed heart fail-
ure that contributed to a functional decline and comorbid depressive disorder. Her 
refusal of medications and missed hemodialysis sessions raised concerns that 
depressive symptoms were interfering with her care and warranted further evalu-
ation and treatment. It was important to explore if Ms. X was seeking to hasten her 
death by missing hemodialysis, if she was experiencing a grief response to her 
overall decline and illness, or if she had developed a comorbid depressive disor-
der. When Ms. X reached a point where the benefits of hemodialysis were mini-
mal relative to the risks, the team was able to establish a trial period and define 

Table 16.8 Anticholinergic medications to treat oral secretions at the end of life [30]

Medication Dose, route, frequency Comments
Atropine 1% ophthalmic drops, 1–2 

drops SL q1–2h PRN
Scopolamine 1–3 patches TD q3days 12 h to onset, so may be of limited utility for 

patients with a prognosis of hours
More than one patch may be used, but given 
time to onset, other agents should be 
considered if secretions persist

Glycopyrrolate 0.2–0.4 mg IV or SC q4–8h 
PRN

Often preferred in the hospital setting given 
route, rapidity of onset, less deliriogenic 
potential compared to atropine or scopolamine

Hyoscyamine 0.125–0.25 mg PO or SL 
(orally disintegrating tabs) 
q4–6h PRN

Less deliriogenic potential compared to 
atropine or scopolamine
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parameters for continuation versus cessation of this specific therapy. Palliative 
care offered recommendations for expert symptom management while supporting 
her and her family through complex decision-making and in transitioning to com-
fort-focused hospice care.

16.9  Key Takeaways

• Palliative care should be offered to all patients living with serious illness early in 
their disease course to support them with symptom management, disease under-
standing, and advanced care planning.

• Clinicians should engage patients with CKD stages 4 and 5 about their values 
and goals, especially in cases when patients show a functional decline, worsen-
ing medical comorbidities, or worsening renal function that pushes patients 
closer to ESRD.

• Patients forgoing dialysis need regular assessment and treatment of symptoms 
related to uremia. These patients also need support in planning for end-of-life 
care including hospice support.

• When patients already on dialysis develop complications that limit the safety of 
continuing treatment, a trial period that establishes goals and outcomes can be 
considered.

• There is a spectrum of normal responses and emotions to living with serious ill-
ness. Clinicians should have a low threshold for assessing for mood and anxiety 
symptoms if patients and families endorse such symptoms or changes in behav-
iors that compromise their care (e.g., skipping dialysis) are observed.

• Hypoactive delirium is commonly seen in the palliative care setting as opposed 
to hyperactive delirium.

• Oxycodone, fentanyl, methadone, and hydromorphone are the preferred opioids 
to manage pain and dyspnea in advanced kidney disease and at end of life.
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17Difficult Patient Encounters 
in Nephrology

Alan Eppel and Lynda Marfisi

17.1  Introduction

The term “difficult patient” is used throughout general and specialty medical prac-
tice to refer to difficult encounters with patients. The term does not apply to difficul-
ties with diagnosis, treatment, or prognosis. The term is not attached to specific 
diagnoses but rather to the nature of the interaction between the patient and the 
physician and other healthcare professionals.

The phrase “difficult patient encounter” is more fitting and emphasizes the inter-
actional nature of the difficulty. The physician or other clinician experiences uncom-
fortable emotions when anticipating the encounter with the patient. These emotions 
commonly include anxiety, dread, frustration, irritation, and even anger. These feel-
ings may or may not be recognized by the healthcare professional. They may be 
accompanied by a pessimistic view of the prognosis.

This chapter does not address the impact of specific psychiatric disorders such as 
depressive disorder, anxiety disorder, posttraumatic stress disorder, substance abuse, 
and major neurocognitive disorder (dementia). For this, please refer to the relevant 
chapters in this volume.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_17&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_17#DOI
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Studies report that 15–20% of patient encounters in medical settings are viewed 
as “difficult” [1–3]. Physicians experience such patients as being demanding and 
emotionally draining. They require extra time often disrupting the physician’s 
schedule. Specific patient and physician factors have been identified in a number of 
clinical settings [4–9]. These are described in relation to diagnosis, personality, phy-
sician experience, and disposition.

17.1.1  Case Vignette 1

Dr. Smithson, chief of nephrology, walked along the corridor toward the dialysis 
unit. He was hardly aware of a slight queasy feeling in the pit of his stomach. After 
checking in at the nursing station, he efficiently made his rounds of all his patients 
coming finally to Mr. Grabach’s bed. The queasy feeling in Dr. Smithson’s stomach 
intensified and he felt a tightening of the abdominal muscles.

“Good morning, Mr. Grabach; how are you today?” He offered his best upbeat 
voice. Mr. Grabach scowled, “you never got back to me about the side effects to the 
new medication.”

“Well I don’t have too much time to discuss this now so it will have to wait till 
next time.” Mr. Grabach’s face flushed, his voice now louder with anger: “you never 
seem to have any time for me. You just rush in and rush out after a quick glance at 
your patients.”

Dr. Smithson, trying to contain his own anger but failing, told Mr. Grabach that 
he had a very large caseload of seriously ill patients and Mr. Grabach’s problem 
could wait. Mr. Grabach began yelling and swearing. Dr. Smithson left the unit at a 
brisk walking pace while several of the nurses huddled around Mr. Grabach’s bed in 
an effort to “talk him down.”

17.2  Etiology

As in the case vignette 1, many nephrologists and team members will have had simi-
lar encounters. This was an encounter that broke down. This difficulty was not 
because of the patient’s diagnosis. It was not because of treatment failure or deterio-
ration in his condition. The difficulty here related to the interaction between the 
patient and the physician. Multiple factors converge to lead to this sort of difficult 
encounter, including the following factors described below:

Clinical Pearl
 – Difficult patient encounters are the result of emotional and relational fac-

tors operating in the relationship between the healthcare professional and 
the patient.
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• Patient factors are predominantly related to personality traits or personality dis-
order (e.g., narcissistic and borderline personality disorder). Social factors such 
as social isolation, lack of family support, unstable housing, and poor access to 
primary care and acute problems adapting to illness may contribute to the 
patient’s behaviors.

• Physician factors may be similar to the patient factors and relate to the physi-
cian’s own personality traits and level of anxiety, communication skills, and 
comfort in dealing with overt emotional expressions or conflict, as well as over-
work, distraction, and burnout.

Additional factors include organizational aspects, which include the culture of 
the unit, the cohesion of the staff with regard to a consistent treatment plan and 
approach, leadership, staff morale, team collaboration, interdisciplinary conflict, 
excess productivity demands, and working conditions.

17.2.1  Patient Factors

17.2.1.1  Special Characteristics of Nephrology Patients
Nephrology patients are in it for the long haul. They frequently require dialysis for 
many years. Even in comparison to patients receiving chemotherapy, those with 
chronic kidney disease do not experience a period of remission. Dialysis patients 
depend on complex machinery to which they are attached several times a week 
without which they will die. Patients on dialysis face particular existential, psycho-
social, and psychological and physical burdens.

They are dependent on medical technology and the competence and compassion 
of the treatment team to keep them alive. Both the illness and the treatment impose 
enormous restrictions on the day-to-day participation in personal, social, and work 
activities. Patients and the team have a long-term relationship. Those on dialysis 
spend a considerable amount of time each week in the dialysis unit.

Existential issues include the prospect of worsening of symptoms and the 
inevitability of illness progression without lifesaving interventions (e.g., trans-
plant) that entail added fears. This may be unspoken but, nevertheless, an ongo-
ing source of anxiety and fear. An explicit discussion with family or an empathic 
team member can attenuate this stress and counteract misconceptions about the 
prognosis.

The problems of patients with kidney disease are complex and may be stigma-
tized by clinicians in other specialties and services in the hospital. This can be due 
to a lack of understanding of how to address the patient’s complex needs in other 
areas of the hospital. This can lead to avoidance by physicians and nurses. This can 
occur when a patient is asked to attend the emergency department or be transferred 
to another service. These clinicians may experience anxiety and self-doubt about 
their abilities to cope, which may manifest as rejection, stigmatization, or anger 
toward the patient.

17 Difficult Patient Encounters in Nephrology
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From the treatment team’s perspective, major patient issues include the following:

• Nonadherence to treatment; this includes nonadherence to medication, diet, or 
attendance for dialysis

• Special requests
• Verbal abuse of staff
• Verbal threats or acts of physical violence

Frequent problematic behaviors identified in a survey of 3000 randomly selected 
dialysis patients were [4]:

• Missing dialysis treatments (18%)
• Ending dialysis before completion (31%)
• Noncompliance (nonadherence) with medication (23/%)
• Noncompliance with recommended diet or fluid restriction (58%)

Arriving late to appointments and refusing procedures are additional factors that 
can lead to problematic behaviors. All these behaviors are likely to be associated 
with difficult patient encounters.

In common with all other patients and healthcare professionals, nephrology 
patients may exhibit troublesome personality traits or even definite personality dis-
orders. The two major systems for formal diagnosis of patients with psychiatric 
disorders are the Diagnostic and Statistical Manual of Mental Disorders, 5th edition 
(DSM-5), and the International Classification of Diseases, 11th edition (ICD-11). 
The DSM-5 is produced and published by the American Psychiatric Association. 
The ICD-11 is produced by the World Health Organization. In this chapter, the 
authors use the ICD-11 terminology when discussing personality traits, as this is 
based on a dimensional rather than categorical approach and is more applicable to a 
range of clinical settings. When talking about specific personality disorders, the 
authors use the categorical nomenclature as found in ICD-11 and DSM-5, as these 
terms are widely used and recognizable at the present time.

It is estimated that approximately 12% of the population in the general commu-
nity meet diagnostic criteria for personality disorder. This level increases to 25% of 
primary care patients and as many as 50% among psychiatric patients [10].

Clinical Pearl
 – Among the population of nephrology patients, it is probable that the major-

ity will not have a diagnosable personality disorder. A certain percentage 
of these patients will display some of the traits of personality disorder of 
mild, moderate, or severe levels of difficulty in domains such as sense of 
self, interpersonal relationships, and emotional expression.
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17.2.1.2  Personality Trait Domains
The central features of personality disorders are impairments of self and interper-
sonal functioning. This can be mild, moderate, or severe. Some patients may not 
meet the diagnostic threshold for personality disorder and are described as having 
“personality difficulty.” This is not considered to be a mental disorder but rather an 
accentuation of normal personality traits. In these cases the difficulties in function-
ing and relationships are of intermittent or low intensity and limited to specific 
situations.

These difficulties may manifest in the form of particular traits. The ICD-11 clas-
sification identifies the following five trait domain qualifiers (see also Table 17.1):

 1. Negative affectivity: a tendency to experience a range of negative emotions 
with greater frequency and intensity. This is out of proportion to the situation and 
outside of the expected range of the population at large.

 2. Detachment: a tendency to maintain interpersonal distance or emotional dis-
tance (avoidant attachment).

 3. Disinhibition: a tendency to act on immediate external or internal stimuli (i.e., 
sensations, emotions, thoughts), without consideration of potential negative 
consequences.

 4. Dissociality: disregard for the rights and feelings of others, encompassing both 
self-centeredness and lack of empathy.

 5. Anankastia (obsessionality): a narrow focus with rigid standards of perfection 
and a rigid belief of right and wrong. It includes the attempt to control one’s own 
and other people’s behavior. This has an impact on the therapeutic alliance and 
adherence to treatment and to medical outcome.

As time goes on, chronic care patients may develop certain obsessional rituals 
regarding their “space” while they are on the units, including in the dialysis unit. 
This can result in some “territoriality.” For example, patients may insist on one par-
ticular location in the unit. This may take on a dimension of superstition. Superstitions 
are irrational thoughts and/or behaviors that clinically are known as obsessions and 
compulsions. This is a form of magical thinking. It is similar to baseball players 

Table 17.1 The five trait domain qualifiers that contribute to the expression of personality dys-
function [5]

Negative 
affectivity

Fear, anger, vulnerability, hostility, shame, depression, mistrust

Detachment Avoidance of social interaction, limited expression of emotion, may appear 
aloof

Dissociality Self-centeredness, entitlement, lack of empathy, denigrating of others, 
deceptive, exploitative, physically aggressive

Disinhibition Impulsivity, recklessness, lack of planning
Anankastia Perfectionism, overconcern with rules, orderliness, neatness, need for 

control of situations
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having to wear certain items of clothing or repeat ritualistic movements, “If I do 
this, nothing bad will happen and everything will turn out well.”

17.2.1.3  Case Vignette 2
Mr. Charles, a 58-year-old retired police officer, arrived on the dialysis unit and 
quickly noticed that “his” blue recliner was not in the spot where he was to dialyze 
that day. He requested quite loudly that the chairs be “switched out,” giving him his 
desired chair. Many of the patients had already arrived on the unit and had up their 
positions. Mr. Charles’ chair was already occupied by another patient.

Regarding the case vignette 2, how should the nursing staff respond to this 
request? Should the nurse ask the other patient to get up from the recliner and wait 
while another chair is moved in for them? And, of course, this furniture must be 
cleaned before it can be used. Some nurses may immediately accede to the demand 
preferring to accommodate all requests in order to keep “the peace.” Others may 
refuse and then be perceived by the patient as unsympathetic and unhelpful. This 
may then lead to discontent and even anger that remains unexpressed, simmering 
under the surface.

In response, the nursing staff may feel inconvenienced or even manipulated, fur-
ther damaging the ongoing therapeutic relationship with that patient. Obsessional 
behaviors represent a way of coping with anxiety. By shifting the focus from under-
lying feelings of fear to apparently minor and inconsequential routines, the anxiety 
is kept at bay.

Physicians and nurses are quite familiar with obsessional defenses manifesting 
during their years of training at university or college, for example, spending too 
much time in the preparations for studying by buying notebooks and stationery sup-
plies and drawing up lists and plans while avoiding the anxiety-provoking act of 
studying itself.

Another behavior exhibited by patients is loss of confidence in their own abilities 
resulting in increased dependency.

Examples of this may include asking a nurse to bring a cup of ice even though 
they have no difficulty going to the ice machine themselves. They may expect staff 
to notice when they have finished their coffee, at which time they would like the 
nurse to be immediately at hand to adjust their chair and blankets in a certain way. 
Patients may insist on having the tape applied to their arms in a very specific way, 
different from the standard approach. They may require that the TV remote control 
is placed “just so” in a specific spot. Patients may bring an assortment of things 
along and set up their “encampment” for the duration of their stay. All of these, and 
more, get repeated in many variations. Nurses may be viewed as either “good” or 
“bad” depending on how they respond to these requests. This may represent a 
defense mechanism known as “splitting.” The nurse, on the other hand, is trying to 
get through her/his shift and complete the complex tasks that need to be attended 
to. Keeping the peace helps everything run more smoothly, in the short run.

A. Eppel and L. Marfisi
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Specific psychiatric diagnoses such as major depressive disorder, a range of anx-
iety disorders, psychotic disorders, substance misuse, posttraumatic stress disorder, 
and neurocognitive disorders can also impact the dynamics, whether in an inpatient 
or outpatient setting (see Chaps. 10, 11, 12, and 15 in this volume). Difficult patient 
encounters are not defined by these specific psychiatric diagnoses, but these diagno-
ses can help magnify the type of problems that may arise.

17.2.1.4  Categorical Personality Disorders
Personality disorders are characterized by problems in several areas of personality 
functioning including sense of self, difficulty in forming intimate relationships, and 
difficulties controlling impulses. These factors lead to impairment in personal, fam-
ily, social, educational, occupational, or other important areas of functioning. 
Personality disorders are categorized as either mild, moderate, or severe in intensity. 
Individuals with personality disorders may manifest in combinations of the five 
specific trait domains (see Table 17.1).

Although the current trend is to move toward dimensional models when describ-
ing personality features, the authors have included the former ICD-10 and the cur-
rent DSM-5 categorical terms, which may be more familiar to some readers. There 
are four particular categorical personality disorders that are most likely to be 
involved in difficult encounters as follows:

• Narcissistic personality disorder
• Borderline personality disorder
• Dissocial personality disorder (antisocial personality disorder, psychopathy)
• Obsessive-compulsive (anankastic) personality disorder

Clinical Pearl
 – It should be apparent that members of the clinical team, physicians, nurses, 

social workers, and others can also manifest the same problems as the 
patients.

Clinical Pearl
 – Patient behavior is often attributed to a personality disorder. Unfortunately, 

this term is inherently pejorative as it implies that “you have a bad person-
ality.” In reality, personality disorders are on a continuum with what are 
considered normal personalities. They represent points on a continuum 
which at one end is adaptive and the other end is maladaptive.

17 Difficult Patient Encounters in Nephrology



296

Narcissistic Personality Disorder
The following may be evident early on in the treatment relationship:

• Dissociality, which is a disregard for the rights and feelings of others encompass-
ing self-centeredness, expectation of admiration, and lack of empathy.

• Lack of underlying self-esteem may lead to envy of other’s success, including 
the physician or nurse. There may be a need to devalue the physician or demon-
strate his or her incompetence by not getting better. They may react with a sense 
of justified anger in response to perceived slights.

On the surface, these patients may convey a sense of condescension and question 
the physician’s competence or intelligence. They appear to want to be treated as 
“special.” To this end, they may make demands and requests that are not routinely 
provided to other patients. Subconsciously, the patient’s self-esteem is fragile and 
can only be sustained by constant external admiration and acknowledgment. This 
type of personality is very frequently observed among movie stars, CEOs, and other 
performers who cannot internally sustain a sense of self-esteem and require con-
stant external applause and admiration. If the patient’s desires to be treated as spe-
cial are not acceded to, the patient’s demeanor may switch to one of contempt, 
anger, personal derogation of the physician, or formal complaints. These patients 
are among the most difficult to work with.

Borderline Personality Disorder
Essential traits are negative affectivity, which is the experience of a broad range of 
emotions such as anxiety, anger, fear, vulnerability, shame, hostility, depression, 
and mistrustfulness.

The underlying difficulty is the combination of emotional dysregulation and 
insecure attachment. Both of these arise during childhood development as a result 
of early attachment experiences and their impact on neurodevelopment in relation 
to emotional regulation. This involves inadequate control by the prefrontal cortex on 
the emotional centers in the brain, particularly the amygdala.

Emotional dysregulation involves a deficit in top-down emotional control lead-
ing to more intense mood reactivity and a slower return to baseline. This leads to 
impulsivity, frequent self-harm, and thoughts of suicide. Angry confrontations with 
clinical staff are common. Physicians may feel anxious because of the high levels of 
emotional arousal and the fear that the patient may become violent, elope, or attempt 
to self-harm.

Dissocial Personality Disorder
These patients display a lack of empathy, callous, deceptive, manipulative, exploit-
ative, and physically aggressive behavior. Characteristically, they lack guilt or 
remorse. These patients may have ulterior motives and try to manipulate the physi-
cian by flattery or threats.
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Obsessive-Compulsive (Anankastic) Personality Disorder
These patients present with perfectionism, orderliness, risk avoidance, persevera-
tion, and overcontrol of emotions. Therapeutic recommendations may become the 
focus of interpersonal battles for control.

17.2.2  Physician Factors

Physicians are motivated by the desire to help others and to get good treatment 
results.

The physician’s own a sense of effectiveness or even omnipotence, and feeling of 
personal responsibility for treatment outcomes is undermined by difficult patient 
encounters. This can lead to a drop in self-esteem and mood, loss of enthusiasm, and 
“burnout.” If the physician has narcissistic or perfectionistic traits, his or her 
response may be more acute.

Patients who meet the threshold for a definitive personality disorder are more 
likely to trigger more intense emotions in physicians and other clinicians. A particu-
lar form of response by a physician or other healthcare professional is known as 
“countertransference.” This refers to those responses that are not proportionate to 
the real difficulty but result from subconscious feelings that derive from the physi-
cian’s own personality and experiences of early relationships.

One of the major and most problematic responses made by physicians is that of 
avoidance, which provokes an amplifying feedback loop leading to increasing patient-
physician conflict. The patient may feel disregarded or abandoned. Alternatively, phy-
sicians or nurses may respond with brusqueness and lack of empathy.

Another category of response is that of overzealous therapeutic interventions or 
investigations. This represents the defense of “reaction formation.” The exaggerated 
solicitude conceals the subconscious angry feelings directed toward the patient. 
This is colloquially known as “killing with kindness.”

17.2.3  Case Vignette 3

Dr. Clark sat across the desk from his patient, Ms. Margaret Jones, a 37-year-old 
single woman who worked at a retail grocery store. She was unhappy with her life 
and apparently had made a number of suicide attempts in the past. He noted a healed 
linear scar on her left wrist.

Clinical Pearl
 – Physicians who are less aware of emotional and psychological dimensions 

of patient care are more likely to experience difficult patient encounters [7].
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Dr. Clark was the director of the nephrology outpatient clinic at a well-known 
teaching hospital.

“Your blood pressure is still high. How are you finding the new blood pressure 
medication?”

“I stopped taking it” she replied casually.
“How long did you take it for and why did you stop it?” “Oh, I took it for about 

four or five days but then I was feeling tired and had a bit of a headache so I 
stopped it.”

“You didn’t give it much of a chance, did you?”
“Well, you’ve tried so many different drugs on me that I feel like a guinea pig. I 

really wonder if you know what you’re doing!”
Now with an edge to his voice, Dr. Clark replied:
“Look, I’m not getting much cooperation from you. If you do not get your blood 

pressure under control, there could be serious complications.”
“What makes you think I care about that? My life is a waste of time as it is and I 

don’t really care what happens to me.”
“Don’t be ridiculous! If you don’t comply with the treatment that I’ve ordered I 

will have to discharge you from the clinic.”
With that, the patient got up from her chair and raised her voice telling the doctor 

that he was “arrogant” and “superior.” She swore loudly, drawing the attention of 
other patients in the waiting room, and left the office slamming the door behind her.

Dr. Clark felt irritated, frustrated, and completely defeated.

17.3  Interventions

The clinical team should clearly and objectively define the problem behaviors and 
document them in the clinical record [5]. Specific effects of the medical condition 
such as metabolic changes, medication effects, and substance abuse should be ruled 
out [6]. Also the identification of specific psychiatric disorders in patients such as 
depression, psychosis, posttraumatic stress disorder, or cognitive impairment should 
be considered (see Chapters 10, 11, 12, and 15 in this volume). Consultation with the 
psychiatric consultation-liaison team can assist with diagnosis and management.

Recommendation
 – Clinicians must be self-aware. They need to identify which types of 

patients “push their buttons” (i.e., triggering feelings of anxiety, discom-
fort, or irritation).

 – It is important to understand the concept of countertransference and to be 
able to discuss the reactions to patients within the context of a support-
ive team.
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17.3.1  Strategies

• First and foremost, “avoid avoidance” of patients. This only magnifies problems 
in the long run. It is recommended to have at least a focal encounter and to com-
mit to arrange a longer meeting at a specific time as soon as possible.

• When discussing difficult encounters, arrange for adequate time and a private 
setting to discuss the difficulties with the patient. Prior to the meeting, review the 
clinical record paying particular attention to nursing notes and incident reports.

• Where the family is supportive and has a good relationship with the patient, they 
can be enlisted to problem-solve. They may have developed strategies to cope 
with the patient’s problem behavior.

• The family physician may be able to play a role and represent a sense of continu-
ity and support for the patient.

• Setting limits as to behavior that is not permissible and identifying potential conse-
quences is essential. Matters of safety and acting out need to be addressed urgently.

• A written contract regarding mutual expectations of patient, physician, and team 
may be useful.

Because of the special difficulties recognized within dialysis treatment, a special 
task force developed a manual called “Decreasing Dialysis Patient-Provider 
Conflict” [11]. This involves a comprehensive educational program for both leader-
ship and frontline staff. Topic areas are represented by the acronym CONFLICT, 
which is outlined below [11] (see Fig. 17.1).

Create a Calm Environment

• Use a private setting to address the conflict.
• Avoid discussing the issue in front of other patients, uninvolved staff, or visitors.
• Take the time needed to calm yourself and organize your thoughts before engag-

ing the patient. If you are frustrated or angry, a successful resolution will be more 
difficult.

• Avoid a threatening presence, such as standing over the patient, pointing a finger, 
or placing your hands on your hips.

Recommendation
 – Avoid avoidance of the patient (avoidance is one of the principal defensive 

behaviors).
 – Arrange for adequate time and a private setting to discuss the difficulties 

with the patient.
 – Family members and family physician can be enlisted to problem-solve 

and for support to the patient.
 – Patient limit setting for unacceptable, unsafe behavior is essential.
 – Written contract of mutual expectations of patient and medical team may 

be useful.
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Open Yourself

• Acknowledge the perspective and feelings of the other individual(s) involved.
• Listen closely to what the person is telling you about the complaint or concern.
• Avoid being defensive.
• Show that you are trying to understand what the other individual is saying about 

the conflict.
• Ask questions and clarify with the patient what has been said.
• Recognize and accept that a patient has the right to disagree, question, or refuse 

a medical recommendation, even though you may believe that the patient is mak-
ing a “poor” decision.

Need a Nonjudgmental Approach

• Be objective and “factual.”
• Understand how you react to conflict. If conflict makes you uncomfortable, it 

becomes more difficult to maintain a professional approach.
• Avoid using remarks toward the patient that are blaming, threatening, or those 

that project guilt.
• Understand your values and beliefs about people who might be of a different 

race, age, gender, religion, or culture than you.
• Avoid using your authority as a healthcare professional to impose your beliefs on 

a patient. Rather, seek collaboration and shared decision-making with the patient.
• Make no assumptions about a patient’s ability to understand or comprehend what 

you are trying to communicate.
• Get the patient to teach back by paraphrasing material.

Create Calm

Open yourself

Need

Nonjudgmental Focus on issue

Look for
solutions

Implement
agreement

Continue

Communication

Take another
look

CONFLICT
model

Fig. 17.1 Strategies for clinicians to manage difficult patient encounters based on the CONFLICT 
model. (Adapted from [11])
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Focus

• Maintain focus on the agreed upon issue. If other complaints enter the conversa-
tion, indicate to the patient you will address those issues at a later time once the 
initial complaint has been discussed.

• Repeat or clarify what has been said in an effort to understand what the conflict 
is about.

• Get patient agreement on what the conflict is about.
• Demonstrate a willingness to address the conflict because conflict is getting in 

the way of best care.
• Do this by ceasing any other activity, listening to what the patient is saying, and 

telling the patient that you are committed to addressing his or her concerns.
• Sit, at the level of eye contact, and turn off devices.

Look for Solutions

• Brainstorm possible solutions with the patient. Ask the patient what he or she 
hopes to accomplish.

• Hold a care conference and enlist family members, friends, staff, or others whom 
the patient trusts.

• Consider all available reasonable options to resolve the conflict.
• Let the patient know that even if the entire problem cannot be fixed, there are 

parts of the conflict that can be resolved.
• Only make promises you can keep.

Implement Agreement

• Use action statements to describe the agreement. For example, “In the future, I 
will tell you the name of the medication I am going to give you before giving it.”

• Document and communicate to the necessary parties the agreement that has been 
reached.

• Be consistent with any agreements that are made. Agreeing to change some 
aspect of normal clinic operations and not following through will likely lead to 
more conflict. Set up a time to review with the patient later.

Continue to Communicate

• Effective resolution of a conflict requires follow-up communication.
• This will allow you to monitor the progress being made and will demonstrate to 

the patient your commitment to resolving the conflict.
• Set a specific timeframe (i.e., 1 week, 10 days, 30 days) to sit down with the 

patient again to look at the changes that were made and to evaluate the effective-
ness of the changes.
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• Be open and ready to deal with the fact that not all conflict is easily resolved and 
that you may have to repeat some of the steps in this model.

• Remember that not satisfying someone does not mean that your attempt to 
resolve the conflict has failed.

• If it is evident that the conflict is continuing, consider the use of an independent 
third party to help mediate the conflict.

Take another Look

• Review the steps used in addressing the conflict.
• Meet with other staff members to discuss other possible ways of responding to 

the conflict.
• Consider additional training in communication skills, crisis intervention, profes-

sionalism, boundary setting, or other topics you think will improve your ability 
to manage conflict.

• Take a close look at the role you played in the conflict. Ask yourself if you might 
have been able to defuse the conflict by responding in a different manner.

• Evaluate and understand the root of the conflict. It might be related to clinic poli-
cies or practices that could be changed to help prevent future conflicts.

• Ad hoc consultation from a psychiatrist, psychologist, or other members of the 
behavioral health team may add clear definition of the underlying problems. 
Brief psychotherapeutic interventions can be provided.

• Consider incorporating a psychiatrist or psychologist into the treatment team to 
provide regular assessment and consultation with regard to patient and team 
member interaction and dynamics. Group consultation in which physicians meet 
regularly with a psychiatric consultant to discuss difficult cases has been effec-
tive in general practice (Balint Groups) and has been used in the nephrology-
dialysis department of Soroka Hospital in Israel [12].

17.4  Case Vignette Analyses

Based on the CONFLICT management model outlined previously, consider what 
your strategies of the patients presented in the three case vignettes would look like. 
The answers for some of those strategies are further presented in this section.

17.4.1  Case Vignette 1 Analysis

Clearly Dr. Smithson was anxious about meeting his patient Mr. Grabach. He dis-
plays a pattern of avoidance by leaving the patient to last and not getting back to him 
about side effects. He was unaware of his own feelings and oblivious to the patient’s 
escalating anger. To resolve this pattern, Dr. Smithson needed to have a case 
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conference with relevant team members to identify the underlying issues. He needed 
to reflect on his own responses and their meaning. The next step is to arrange ade-
quate time for a meeting with the patient in a private and calm setting. This should 
include one of the nurses that has a relatively good relationship with the patient and 
other team members as required. The patient’s prime family support person should 
also be present. Dr. Smithson should be objective, fact based, and nonjudgmental. 
He should listen attentively to the patient’s understanding of the problem and try to 
be nonjudgmental and avoid blaming and making unilateral decisions. He must 
attempt to come to an agreed understanding of the issues and brainstorm possible 
solutions. The team needs to document the key points of the discussion and the 
agreed plan and set a date to follow-up to review the effectiveness of the plan. If 
necessary, they will need to renegotiate the plan.

17.4.2  Case Vignette 2 Analysis

Mr. Charles’ insistence on having a specific recliner each time he comes to the 
dialysis unit created extra work, disruption, and stress for the nursing staff. This 
conflict needed to be addressed urgently. A care conference should be organized 
with the physician, team members, the patient, and one or more of his key supports. 
Mr. Charles’ worries and concerns should be explored, including his motivation for 
insisting on a particular blue recliner. Questions should be raised, such as: “Is it 
based purely on comfort? Is it a way for him to reduce anxiety by returning to a 
familiar spot? Is it based on superstitious behavior (i.e., obsessive magical think-
ing)? Does he have a compulsion to always sit in the same chair because he is hav-
ing obsessional thoughts telling him that he will not get well or that he will die if he 
does not do so? Alternatively, his behavior may be based on lack of understanding 
or empathy for the impact of this demand on other patients in the unit and staff. This 
may be based on feelings of entitlement due to narcissistic traits. Exploration about 
his beliefs and feelings will help to defuse the issue. If there are significant underly-
ing obsessional thoughts leading to compulsive behaviors, cognitive behavioral 
therapy and/or consultation with a psychiatrist or psychologist may be helpful.

17.4.3  Case Vignette 3 Analysis

Ms. Jones does not appear to take her treatment very seriously. In fact she seems not 
to care whether she lives or dies. She is challenging toward Dr. Clark and critical of 
him. She exhibits negative affectivity and some disinhibition.

Dr. Clark is more used to being in control and normally receives great admiration 
and deference from his patients. He is not used to having his self-esteem attacked. 
When this does happen, he can become quite angry and take it out on his staff. 
Despite his external appearance of confidence and superiority, he is quite vulnerable 
under the surface.
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Ms. Jones exhibits some of the traits that are found in patients diagnosed with 
borderline personality disorder. Dr. Clark displays traits associated with narcissistic 
personality type.

Dr. Clark would benefit from getting advice on how to handle such patients. This 
could be from colleagues or from the psychiatric consultation team. He would be 
advised not to get into power struggles over medication compliance. Rather he 
should present the risks and benefits objectively and let the patient make her own 
decision. He needs to be conscious of the patient’s tendency to negative affectivity 
leading to emotional dysregulation. He also needs to reflect on his own views about 
himself and his need to achieve and to receive admiration on an ongoing basis in 
order to maintain his fluctuating self-esteem.

17.5  Key Takeaways

• “Difficult patients” are more effectively conceptualized as difficult patient 
encounters.

• Difficult patient encounters are the result of interacting factors, patient factors, 
physician/other clinician factors, and organizational factors.

• Difficult patient encounters can lead to anxiety and distress among healthcare 
professionals.

• The expectation of a difficult patient encounter can lead to defensive behaviors 
by the healthcare professional.

• Avoidance is one of the principal defensive behaviors.
• Clinician self-awareness and reflection is required.
• Patient factors include habitual interpersonal patterns, specific personality traits, 

or specific personality disorders.
• The patient’s social and family environment will also impact on how they relate 

with the treatment team.
• Organizational factors include team morale, leadership, appropriate facilities, 

and staff training.
• Interventions include avoiding avoidance, drawing on the CONFLICT model, 

making time to meet with the patient in a private setting, and listening objec-
tively to the patient’s point of view.
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18Chronic Kidney Disease and the Aging 
Population: Addressing Unmet Needs

Meera Joseph and Azim S. Gangji

18.1  Geriatric Syndromes in Patients with Chronic 
Kidney Disease

“Older adults” and “geriatric population” generally refer to those 65 years of age or 
older; however, in patients with chronic kidney disease (CKD) including end-stage 
kidney disease (ESKD), some younger patients will have worse functional impair-
ment than certain octogenarians. The prevalence of geriatric syndromes, such as 
frailty, falls, cognitive impairment, and functional impairment, is increased in 
patients with renal disease including those who are younger than age 65 years [1].

18.1.1  Frailty

Frailty is a phenotype of decreased physiologic reserve resulting in a vulnerability 
to adverse health outcomes when facing stressors. The phenotype was originally 
defined and validated in older populations by Fried et al. as the presence of at least 
three of five components: exhaustion, unintentional weight loss, low physical activ-
ity, slow walking speed, and poor grip strength (Table 18.1) [2]. The presence of one 
or two of the criteria has been referred to as “pre-frailty.”

Among ESKD patients, the prevalence of the Fried frailty phenotype is five- to 
seven-fold higher than in community-dwelling older adults, making the study of 
frailty among adults with kidney disease an important area of research [3].

In a cohort study of 2275 patients with ESKD on peritoneal dialysis and hemo-
dialysis, it was found that two thirds of the study population met the study criteria 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_18&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_18#DOI
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for frailty [4]. What is notable about these results is that, although older age was 
related to frailty, a significant proportion of patients in younger age groups were 
also frail, including 44% of patients younger than age 40 and over half of patients 
between the ages of 40 and 50. Women more than men, and hemodialysis more than 
peritoneal dialysis patients, were more likely to be frail. Frailty was also associated 
with a history of diabetes mellitus or stroke and presence of lower serum albumin 
concentrations. Frail patients were more than three times as likely to die within 
1 year (HR 3.42; 95% CI 2.45 to 4.76) and more likely to be hospitalized for any 
reason or to die (HR 1.90; 95% CI 1.67 to 2.17). In another prospective study of 
adults undergoing hemodialysis, frailty had a prevalence of 41.8% and was associ-
ated with a 2.6 times higher risk of mortality [5]. In addition to increased mortality 
and risk of hospitalization, frailty is also associated with increased falls, poor cogni-
tive function, and poor health-related quality of life in patients with ESKD [3].

Recommendations to prevent frailty in the general population have largely 
focused on addressing drivers of functional decline, including lack of regular exer-
cise, malnutrition, and cognitive impairment [6]. Frailty prevention should include 
monitoring of physiological reserve, performing regular exercise to prevent chronic 
loss, interventions to prevent acute and subacute loss (e.g., vaccinations), increasing 
physiological reserve prior to anticipated loss (e.g., pre-rehabilitation prior to an 
elective hospitalization), and removing obstacles to recovery [6]. For ESKD 
patients, interventions such as intradialytic activities and pre-rehabilitation have 
been proposed to reverse frailty [3].

Recommendation
 – Clinicians must strive for early identification, targeting the pre-frailty 

period, and intervene in attempts to prevent frailty, thereby minimizing the 
risks associated with the frailty syndrome.

Table 18.1 Fried’s criteria for frailty [2]

Frailty criteria Indicators
1 Shrinking 10 lbs. of unintentional weight loss over the past year
2 Exhaustion Self-reported exhaustion
3 Weakness Maximal grip strength in kg using hydraulic handheld dynamometer; 

lowest 20% stratified by gender and BMI qualities
4 Slowness Time in seconds to walk 15 feet at usual pace; slowest 20% stratified by 

gender and standing height
5 Low physical 

activity
Weighted score of kilocalories expended per week in physical activities 
that “you have done in the past 2 weeks”:
 Males <383 kcal/week
 Females <270 kcal/week

Frailty = presence of three or more of the five criteria
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18.1.2  Case Vignette 1

Mrs. Peach was a 75-year-old female on hemodialysis three times weekly who 
functioned independently at home. She was admitted to the acute care ward with a 
right trochanteric hip fracture after a fall at home and underwent a right open reduc-
tion internal fixation of that hip shortly after admission. Postoperatively, she was 
transferred from the acute care ward to the rehabilitation ward with a plan to be 
discharged home within 2 weeks. On the rehabilitation ward, she sustained a sec-
ond, unwitnessed fall and fractured her third metatarsal of the right foot. Her foot 
was placed in an air boot. With the prolonged admission and limited mobility, she 
became deconditioned. She was finally discharged home 2 months after her admis-
sion date, requiring family and home supports for dressing, bathing, shopping, 
housekeeping, and transportation.

18.1.2.1  Case Vignette 1 Analysis
Mrs. Peach had an increased risk of falling in hospital due to her history of a recent 
fall. Dialysis patients, like Mrs. Peach, are also at increased risk of fractures due to 
alterations in their bone-mineral metabolism. Mrs. Peach should have had high fall- 
risk alerts in place, strategies to prevent falls (e.g., bed alarms), and strategies to 
minimize injuries from falls (e.g., crash mats). The fall resulted in a longer stay in 
the hospital and loss of independence at home.

18.1.3  Case Vignette 2

Mr. Hayward was a 72-year-old male on hemodialysis three times weekly. His med-
ications included three antihypertensives, gabapentin, and a low-dose aspirin. Post- 
hemodialysis 1 day, he complained of dizziness. His blood pressure post-dialysis 
was 145/98 mm Hg sitting and 121/75 mm Hg standing. He was told that his blood 
pressure was normal and was discharged to go home by the nursing staff. Before he 
exited the hemodialysis unit, he fell and sustained a head injury with an acute 
decline in his level of consciousness. He was transferred to the emergency depart-
ment where CT of his head demonstrated a subarachnoid hemorrhage with a subdu-
ral hematoma. He was admitted to the hospital, and serial CT scans demonstrated a 
multi-compartmental intracranial hemorrhage with expansion of the bleed. There 
was no indication for neurosurgery. Mr. Hayward was managed with comfort mea-
sures only and died 2 days later. After his death, it was later learned that he experi-
enced a fall at home 1 week prior.

18.1.3.1  Case Vignette 2 Analysis
Although Mr. Hayward had systolic and diastolic pressures that were within normal 
range, when he went from sitting to standing, he had symptomatic orthostatic hypo-
tension that was not recognized and managed. This was likely the major 
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contributing factor to his fall. Additionally, his history of recent falls put him at 
increased risk of falling, and aspirin put him at increased risk of bleeding from 
an injury.

18.1.4  Falls

It is estimated that 30% of patients over the age of 65 fall at least once per year, and 
it is known that falls predict hospitalization, functional decline, and need for long- 
term care [7, 8]. The incidence rate of falls in hemodialysis patients over the age of 
65 in one Canadian center was 1.6 falls per person-year [9]. This incidence rate is 
much higher than what has been observed in the non-hemodialysis population (0.3 
to 0.7 falls per person-year) and is much closer to what is observed in nursing homes 
at 1.6 falls per bed-year [10–13].

Falls often lead to serious consequences. Men and women with CKD are at an 
increased risk of fracture, and this risk increases further as kidney function deterio-
rates [14]. For those on hemodialysis who sustain a hip fracture resulting from a fall, 
the 1-year mortality is 50%, compared to less than 20% in the general population 
[15]. An association has also been demonstrated between accidental falls and 
increased mortality in older dialysis patients [16].

Risk factors for falls in renal patients include advanced age, frailty, a history of 
falls, increased comorbidities, recent initiation of hemodialysis, and a low mean 
pre-dialysis systolic blood pressure [16–18]. The odds of falling has also been 
shown to increase with a CES-D (Center for Epidemiological Studies - Depression 
Scale) score over 18 points, suggestive of depressive symptoms [19].

Very little research has been done in fall prevention in CKD including ESKD 
patients. One quality improvement study demonstrated positive results in the hemo-
dialysis unit with the implementation of relatively simple interventions such as (i) 
staff and patient education about falls, (ii) assessment of fall risk, (iii) improved 
lighting, (iv) construction of an in-ground weight scale, and (v) installation of sup-
port bars in the patient restrooms [20].

Clinical Pearl
 – A history of falls in patients should alert the care team that the patient is at 

higher risk of recurrent falls and frailty.

Recommendation
 – Patients with ESKD should be screened for fall risk on a routine basis, and 

any modifiable risk factors should be addressed.
 – Patients should be educated about their fall risk.
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18.1.5  Cognitive Impairment

The prevalence of cognitive impairment in patients with ESKD has been shown to 
be 30–60%, which is much higher than what is seen in the age-matched general 
population [21, 22]. Prevalence of cognitive impairment is high in as early as stage 
3–4 CKD and increases as patients progress to ESKD [22]. Although previous stud-
ies have suggested decreased prevalence in patients on peritoneal dialysis when 
compared to those on hemodialysis, some recent studies have shown no significant 
difference between the two modalities [23–26].

The spectrum of structural brain injury seen in patients with CKD and on dialysis 
includes classic strokes, silent cerebral infarcts, cerebral atrophy, and white matter 
hyperdensities (leukoaraiosis) [27–30]. The most significant finding in this patient 
population is leukoaraiosis, which is a subcortical injury that occurs in the vascular 
watershed area of the brain, where one would expect the effects of hypoperfusion to 
have a maximal effect [8, 11]. This is consistent with the finding that patients with 
ESKD tend to have relative preservation of language and memory (i.e., cortical 
functions) and show more significant impairment in executive functioning and 
decision- making (i.e., subcortical functions) [31].

Several risk factors have been proposed to explain the increased prevalence of 
cognitive impairment in renal disease, including traditional systemic vascular risk 
factors such as hypertension and diabetes mellitus; additional systemic vascular risk 
factors, such as anemia, oxidative stress, and inflammation; and dialysis-related risk 
factors such as cerebral hypoperfusion and microemboli (Table 18.2) [32]. Not all 
risk factors are fully understood regarding their contribution to cognitive impair-
ment. The concept of “cerebral stunning,” or reduced blood flow to the brain during 
hemodialysis sessions, has recently been shown to correlate with decrements in 
performance on cognitive function tests [33, 34]. Cerebral blood flow remains rela-
tively stable in the first hour of dialysis and gradually decreases thereafter. This 

Table 18.2 Risk factors and contributors to impaired cognition in renal disease patients [32]

Cerebrovascular 
disease risk factors

Hypertension, chronic hypotension, diabetes mellitus, hyperlipidemia, 
cardiovascular disease (including myocardial infarction, atrial 
fibrillation), cigarette smoking, microalbuminuria, elevated 
homocysteine, hemostatic abnormalities, hypercoagulation, oxidative 
stress, inflammation, acute stroke

Biologic intrinsic Vascular changes in the brain, anemia, white matter lesions, cortical 
atrophy, hyperparathyroidism, microalbuminuria, subclinical 
atherosclerosis

Psychosocial/
treatment related

Syndromal depressive disorder, depressed mood and other psychosocial 
variables, polypharmacy, malnutrition

Dialysis related Hypotensive episodes, chronic microemboli, subclinical increases in 
brain edema, acute stroke, silent and asymptomatic stroke, hemodynamic 
changes and fluid shifts, recurrent cerebral ischemia, acute dynamic 
cerebrovascular changes, lacunar infarcts, microbleeds
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effect is sustained at least until 30 minutes after completion of the dialysis treatment 
[33]. Therefore, any cognitive evaluation and testing of hemodialysis patients 
should be done before or during the first hour of treatment, especially if cognitive 
impairment is detected. Evaluation of cognition should also include a screen for 
depression with its increased prevalence in the patient population (see Chap. 10) 
and ability to mimic cognitive impairment (see Chap. 12). (For more information on 
the cognitive ramifications of CKD, including risk for delirium, the reader is directed 
to Chap. 12.)

18.2  Treatment Decisions in the Older Adult Patient

18.2.1  Life Expectancy of Older Adult Patients with ESKD

Survival of older dialysis patients is poor; hence, the decision to initiate dialysis in 
older adults is complicated by more challenges than in younger patients [1]. Beyond 
geriatric syndromes, older patients are more likely to have problems with nonmedi-
cal barriers to care such as limited transportation, family support, and income [35, 
36]. Additionally, older adults have increased cardiovascular and comorbid condi-
tions and reduced life expectancy compared with younger patients [35–37].

In the United States, median survival after dialysis initiation is 15.6 months for 
patients 80–84  years of age, 11.6  months for patients 85–89  years of age, and 
8.4 months for patients 90 years of age and older [36]. In a comparison study of 
patients aged 75 and older attending multidisciplinary pre-dialysis clinic, 1- and 
2-year survival rates in those who chose dialysis were 84% and 76%, respectively, 
versus 68% and 47%, respectively, in the conservative care group [37]. However, 
survival advantage was lost in those with high comorbidity scores, especially ones 
that included ischemic heart disease. It is also important to recognize that mortality 
is not constant over time for patients over the age of 80 years who have initiated 
dialysis. Approximately 20% of patients die within the first 3 months after dialysis 

Clinical Pearl
 – Cognitive impairment has many implications for patients with CKD 

including decreased adherence to treatment and medications, impact on 
dialysis modality selection (home dialysis versus in-center hemodialysis), 
increased risk of secondary iatrogenic hospitalizations, renal transplant 
candidacy, and death.

 – By identifying those patients with cognitive impairment, care teams can 
(1) design treatment plans to supervise medication administration, (2) 
design diet care plans, (3) hold appropriate discussions regarding medical 
directives and initiating and withdrawing dialysis, and (4) provide goal- 
directed care.
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initiation, whereas 10% of patients between the ages of 65 and 79 years die within 
the first 3 months after dialysis starts [36]. Reasons for the high mortality rate in the 
first several months after dialysis initiation remain unclear, but may be related to 
severity of the underlying illness leading to dialysis initiation [36].

Whereas most older patients experience a reasonable amount of life expectancy 
on dialysis, a significant minority do not [3]. Couchoud et al. developed a prognos-
tication tool to estimate 6-month mortality in patients over the age of 75 commenc-
ing dialysis (Table 18.3) [38]. Tools such as these can be used to assist patient and 
families in decision-making.

18.2.2  Hemodialysis vs. Peritoneal Dialysis

There are advantages and disadvantages to both hemodialysis and peritoneal dialy-
sis in older adults. Hemodialysis may be appealing because it is done in a super-
vised setting and typically three times a week, 4 hours per session; however, barriers 
and challenges to in-center hemodialysis may be arranging transportation and 

Clinical Pearl
 – Age alone is not an adequate variable when considering dialysis as a treat-

ment option for an older adult patient.

Recommendation
 – The discussion around dialysis initiation must take into consideration the 

comorbidity burden, quality of life, functional status, and patient values, 
among other things, to predict whether the treatment will be life-prolong-
ing, beneficial, and in alignment with the patient’s values and preferences.

Table 18.3 Six-month prognostic risk score in patients aged 75 and older who commence dial-
ysis [38]

Risk factors Points Total
score

6-month
mortality rate

Total dependence for transfers 3 0 8%
BMI < 18.5 kg/m2 2 1 8-10%

Peripheral vascular disease stage 3 or 4 2 2 14-17%
Congestive heart failure stage 3 or 4 2 3-4 21-26%
Severe behavioral disorder 2 5-6 33-35%

Unplanned dialysis initiation 2 7-8 50-51%

Active malignancy 1 9+ 62-70%
Diabetes mellitus 1
Dysrhythmia 1
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successful vascular access creation [1]. Older patients also tend to be more sensitive 
to fluid shifts due to increased cardiac comorbidity, which may limit ultrafiltration 
[39, 40]. In contrast, peritoneal dialysis provides gentler ultrafiltration, can be per-
formed at home, and eliminates the need for vascular access [1]. However, barriers 
such as functional limitations and insufficient social support are more frequent and 
problematic in older adults and may make peritoneal dialysis challenging [39, 41].

It is important to note that many patients will experience dialysis-related symp-
toms on hemodialysis, including headache, nausea, vomiting, cramping in the legs, 
pain, dizziness, restless legs, and fatigue. These can often be difficult to manage and 
cause significant distress for the patient and difficulty for the clinician. Some 
patients will report taking a full 48 hours to recover from their treatment – just in 
time for their next session. Often, these symptoms limit how well the patient does 
on dialysis, as they may be inclined to cut treatments short, decline fluid removal, or 
miss treatments altogether. For the older patient, these symptoms may result in a 
significant reduction in quality of life. Therefore, it is important to ask the patient 
about dialysis-related symptoms, validate their concerns, and do one’s best to allevi-
ate any discomfort. It is important for the patient to know that if at any point the 
symptoms become unbearable, dialysis discontinuation is an option (as discussed in 
Chap. 16).

18.2.3  Vascular Access Considerations for Hemodialysis

The Kidney Disease Outcomes Quality Initiative (KDOQI) recommends the “fistula 
first” approach for hemodialysis access, given the lower infection rate, prolonged 
access longevity, and lower mortality rate [42]. The KDOQI does not differentiate 
between younger and older patients, but does advise tailoring the vascular access 
options for the individual patient, which is particularly important for the older adult 
population. There are no randomized controlled trials to definitively answer whether 
fistulas confer the same benefits in the old as they do in the young. There are large 
cohort studies of vascular access in older hemodialysis patients that have demon-
strated a mortality benefit in using arteriovenous fistulas over catheters [43–45]. 
However, when comparing fistulas to grafts, there may not be a significant mortality 
benefit in those aged 80 years and older [6]. It has also been shown that in those 
patients aged 75 years and older, the primary failure rate (an arteriovenous fistula that 
is never usable or fails within the first 3 months of its use) is higher for fistulas com-
pared with grafts, and more fistulas require one or more interventions before their 
successful use compared with grafts [46]. The lack of prospective data makes it dif-
ficult to offer definitive practice guidelines, but it has been proposed that a “catheter 
last” and not “fistula first” approach be adopted in the older population [47].

Recommendation
 – Dialysis modality choice in older patients should be multidisciplinary in 

nature and focused on personal/family values and goals.
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18.2.4  Renal Transplant in Older Patients

Transplantation is the treatment of choice for patients with ESKD, and there is no age 
at which a patient should not be considered for transplantation, provided they are in 
otherwise good health and do not have significant comorbid conditions. However, 
several factors need to be considered when evaluating an older recipient for transplan-
tation including recipient frailty and comorbidities, donor quality, immunosuppres-
sion, number of years on dialysis, and the strength of social support networks [48]. 
Furthermore, the impact of transplantation on quality of life and mortality is not 
equivalent in the older versus the younger patient [1]. Rao et al., who studied renal 
transplantation in patients older than age 70, showed that overall patients who received 
a kidney transplant had a 41% lower risk of death than similar patients who remained 
on the wait list (RR, 0.59; 95% CI, 0.53–0.65) [49]. However, in the first 45 days post-
transplantation, the relative risk of death was 2.26 times higher than that of the wait-
listed patients and remained higher until 125 days posttransplantation (time to equal 
risk). Survival was lower in the transplant group for almost 2 years (time to equal 
survival) and thereafter was greater than survival in the waiting list group.

18.2.5  Comprehensive Conservative Care

Comprehensive conservative care is planned care for patients with ESKD that 
includes (i) interventions to delay the progression of kidney disease and minimize 
the risk of adverse events and complications, (ii) shared decision-making, (iii) active 
symptom management, (iv) detailed communication including advanced care plan-
ning, (v) psychological support, (vi) social and family support, and (vii) attention to 
cultural and spiritual domains of care. It does not include dialysis as a treatment 
modality [50].

There is limited evidence on the incidence or prevalence of conservative care of 
ESKD. In countries where resources, such as dialysis, are limited, conservative care 
may be more prevalent compared to others. Practices may also vary between cen-
ters. In an Australian cohort study of 721 patients with ESKD, 14% of patients were 
planned for conservative care, with a median age of 80; of those patients, 8% 
switched to dialysis, mainly for symptom control; of those who remained on conser-
vative care, 18% were alive in 3 years [51].

Comparing survival of those who choose conservative care to those who choose 
dialysis is challenging due to the bias inherent in the decision pathway. Those who 
are more fit usually choose dialysis, and those who choose conservative care are 

Recommendation
 – Patients should not be excluded from transplant based on age alone. 

However, older patients who are reasonable transplant candidates should 
be informed about the increased risk of mortality and time to equal survival 
of almost 2 years posttransplantation.
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often encouraged to do so because of comorbidity or other factors, which in them-
selves decrease survival. Without randomization to conservative care or dialysis, it 
is difficult to attribute survival differences to either treatment choice. Additionally, 
the conservative care group includes those suitable for dialysis who choose not to 
receive it. Older individuals with high comorbidity who are not offered dialysis and 
patients who lack decisional capacity may not always be offered dialysis; this het-
erogeneity adds another layer of complexity. However, there is observational litera-
ture suggesting that survival may not be significantly different in selected subgroups 
between those on chronic dialysis and patients with stage 5 CKD treated without 
renal replacement therapy [52].

What is important to recognize is that survival alone is not the most important value 
to be considered in decision-making. A comprehensive assessment should include 
symptoms, quality of life, and what the experience of the illness will be like if a con-
servative approach is chosen. Less hospitalizations and more patient bereavements at 
home may be possible with comprehensive conservative renal care, providing a more 
humane and dignified end-of-life experience for the patient and their family [52].

18.2.6  Case Vignette 3

Mrs. Sheer was an 86-year-old female who was attending her nephrologist appoint-
ment with her daughter. She lived at home with her husband but relied heavily on 
her daughter for support. She could dress and feed herself and used a telephone to 
call her daughter. She was sometimes incontinent of urine. She required assistance 
to shower. She used a cane or walker to mobilize and lately had been more unsteady 
on her feet. She relied on her daughter and husband for shopping, management of 
finances, transportation, and housekeeping. She had two recent hospital admissions 
for severe right-sided heart failure. The first admission was 3 weeks in length. She 
returned home and was readmitted to hospital 5 days later for an additional 10 days. 
She was now home and was very fatigued. She was bothered by the increased swell-
ing in her legs and shortness of breath on exertion. She would like to feel better, but 
her daughter informed the nephrologist that the patient’s biggest fear was being 
admitted to hospital once again. She would have liked to remain at home for as long 
as possible. On examination, she had evidence of volume overload with an elevated 
jugular venous pressure, crackles in the chest, and bilateral pitting edema in the 
legs. Her creatinine was 190 umol/L (normal, 60 to 110 umol/L) prior to her first 
admission. With increased doses of diuretics, her creatinine was now approaching 
500 umol/L. The nephrologist broached the topic of dialysis. Mrs. Sheer and her 
daughter were very firm in not wanting to pursue dialysis, but were wondering what 
things would look like if she did not pursue that pathway.

18.2.6.1  Case Vignette 3 Analysis
Mrs. Sheer was an older patient with multiple organ failure (heart and kidneys). She 
was functionally dependent for all her instrumental activities of daily living and 
some basic activities of daily living. Despite being on higher doses of diuretics, she 
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continued to be symptomatic, and her renal function was worsening. After two 
admissions to hospital, she did not wish be admitted a third time and was adamant 
about not wanting dialysis. With a patient like Mrs. Sheer, comprehensive conserva-
tive renal care is an appropriate treatment decision. The nephrologist should discuss 
expected survival, approaches to symptom management, and end-of-life care and 
preferences. Referrals should also be made to multidisciplinary professional ser-
vices, such as home occupational therapy and palliative care.

18.3  Key Takeaways

• The incidence of geriatric syndromes such as frailty and falls is higher in patients 
with advanced CKD including ESKD and results in increased risk of hospitaliza-
tion and death.

• Clinicians must strive for early identification of geriatric syndromes to minimize 
the associated risks.

• Options for renal replacement therapy in older patients is no different from 
options for younger patients. The modality choice must take into account the 
patient’s comorbidities, functional status, goals, and values.
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19Physical Activity and Nutrition 
in Chronic Kidney Disease

Heather Waters and Michele MacDonald Werstuck

19.1  Introduction

Engaging patients to introduce and sustain healthy habits such as physical activity 
and balanced nutrition is potentially among the greatest clinical management chal-
lenges physicians and healthcare teams might face. Performing clinical assess-
ments, managing investigations, and prescribing medications are all generally 
handled in less time, with less effort, and with more uptake than empowering 
patients to embrace healthy lifestyle modifications [1–3].

Although a chapter on lifestyle management strategies such as physical activity 
and nutrition might be tempting to skip since it is common sense to “eat right” and 
exercise, it is important to consider why only 16% of Canadian and 23% of US 
adults achieve the minimum recommended levels of physical activity defined in 
evidence-based national guidelines and less than 40% of Ontarians consume the 
recommended fruits and vegetables servings per day [4–6]. This reality looms in 
spite of clear evidence linking physical activity and a healthy diet to improved 
health outcomes, including decreased premature mortality [3, 7, 8]. How does one 
explain the disconnect between what is known and what is done by the majority of 
North Americans? Herein lies the art of medicine for the clinician, and this chapter 
includes practical tips for patient-centered care, motivational interviewing, and self- 
management related to physical activity and nutrition in chronic kidney dis-
ease (CKD).

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_19&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_19#DOI
mailto:watersh@mcmaster.ca
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We begin by clarifying key terms and concepts related to physical activity and 
nutrition, followed by review of the associated health benefits described in the lit-
erature. We then focus more specifically on CKD with attention to its most common 
challenges and complications as related to exercise and dietary management. 
Recommendations for physical activity and dietary modifications in the context of 
CKD are outlined. Specific nutrients such as “the three Ps” (protein, potassium, 
phosphorus), sodium, fluid, and fibers are discussed. The importance of cardiovas-
cular disease risk reduction is highlighted.

We promote a patient-centered approach to care and education and interprofes-
sional team-based collaboration in the care of people with CKD. Key resources to 
aid patients and providers in lifestyle management strategies are provided, along 
with tips for motivational interviewing. We conclude by emphasizing the important 
role for physicians in advocating for people with CKD, such that healthy lifestyle 
choices are both available and accessible.

Recommendation
 – Consider the following questions:

• What factors enable you to make healthy lifestyle choices such as 
including physical activity and healthy nutrition in your regular routine?

• What barriers do you face to including regular physical activity and 
healthy food choices in your day?

• What are the barriers and enablers your patients with CKD face in try-
ing to follow advice related to physical activity and healthy eating?

Clinical Pearl
 – Empower patients to make healthy choices in the aspects of their health 

and wellness over which they have the opportunity for some control, 
including physical activity and dietary choices.

Let us begin by reviewing a case vignette that highlights a common challenge 
faced by some people living with CKD.

19.2  Case Vignette: “Samuel and Soccer”

Samuel was 45 years old and had played soccer since he could stand upright. Having 
emigrated from El Salvador to North America as a young adult, his continued 
involvement in soccer had supported his learning of English and his connection to a 
social group. He had enjoyed the sport so much that he had subsequently trained to 
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become an official and refereed local youth matches. Samuel was married with 
three teenaged children. He worked as a custodian and did not have health benefits. 
He was barely able to make ends meet each month.

Samuel lived with CKD caused by a hereditary nephropathy. His kidney function 
progressively worsened to the point of nearing dialysis (stage 5 CKD). He noted 
increasing fatigue and decreasing stamina and was no longer able to keep up with 
his teammates during games. He shared how sad he felt when he had to stop playing 
and worried about how he would maintain his fitness level. Medical appointments 
became more frequent as his CKD progressed, and he wondered how dialysis would 
impact his desire to remain active. He wanted your advice about how to optimize his 
energy and maintain his exercise capacity.

19.3  Health, Wellness, and Quality of Life

Engaging patients with CKD in discussion about lifestyle management strate-
gies such as physical activity and nutrition is informed by the related concepts 
of health, wellness, and quality of life. Whereas healthcare providers may at 
times focus on specific scientific details of health and disease, it is important as 
well to maintain perspective on broader patient experiences of health and 
wellness:

• Health “is a state of complete physical, mental and social well-being, and not 
merely the absence of disease or infirmity” [9].

• Wellness “is an active, dynamic and holistic process that is subjectively per-
ceived and self-directed; it relates to decisions of intentional healthy living and 
optimizing potential” [10].

• Health-related quality of life (HR-QOL) “refers to individual’s perception of 
their position in life in the context of the culture and value systems in which they 
live and in relation to their goals, expectations, standards and concerns. It is a 
broad-ranging concept affected in a complex way by the individual’s physical 
health, psychological state, level of independence, social relationships, and their 
relationships to salient features of their environment” [11, 12].

HR-QOL may be considered on both the individual and community levels. As 
related to individuals, HR-QOL involves perceived physical and mental health, 
energy level, mood, health risks, medical conditions, functional ability, supports, 
and finances [11, 12]. As related to the community, HR-QOL includes resources, 
policies, and practices that impact health perceptions and function of those in the 
community [11, 12].

In caring for patients with CKD, clinicians discuss the pros and cons of treatment 
options, balancing patient preferences and future goals with options that enhance 
quality of life and support optimal health outcomes, including lifestyle choices such 
as physical activity and healthy nutrition.

19 Physical Activity and Nutrition in Chronic Kidney Disease
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19.4  Physical Activity, Exercise, and Fitness

19.4.1  Defining Key Terms

Before delving into what the health and exercise science literature reveals about the 
benefits of an active lifestyle, this section clarifies a few relevant terms:

• Movement refers to a change in position of the entire body or a part of the 
body [13].

• Physical activity refers to movement of the body produced by skeletal muscles 
and requiring energy expenditure [13].

• Exercise is physical activity undertaken to maintain or enhance fitness or 
health [13].

Note that while all exercise is physical activity, not all physical activity qualifies 
as exercise. In daily life, physical activity may occur in a variety of domains includ-
ing household, occupational, transportation, sport, and leisure. Exercise, in contrast, 
is carried out with the primary intention to achieve health and/or fitness goals [13]. 
For the purposes of reviewing health and lifestyle management strategies in this 
chapter, the terms will be used interchangeably:

• Physical fitness is a set of physical performance attributes that can be measured 
and is categorized as health-related or skill-related [13]:
 – Health-related fitness attributes include [13]:

• Flexibility – the range of motion through which a joint is able to move.
• Muscular endurance  – the ability to maintain muscle use repetitively 

over time.
• Cardiovascular endurance – the ability of the cardiorespiratory system 

to supply oxygenated blood to body tissues during sustained activity.
• Muscular strength  – the amount of force exerted by a muscle against 

resistance.
• Body composition – the body’s relative percentages of muscle, bone, and 

adipose tissue.
 – Skill-related fitness attributes include [13]:

• Agility – the ability to change the position of the body quickly and control 
the movement.

• Balance – the ability to maintain the body’s center of mass above the base 
of support.

• Coordination – the ability to use two or more body parts together.
• Power – the ability to perform strength-based activities quickly.
• Reaction time – the time taken to respond to a stimulus.
• Speed – the ability to move body parts quickly.

Both health- and skill-related fitness attributes can impact health, wellness, and 
HR-QOL [11, 12]. Consider, for example, the importance of agility and balance in 
the prevention of falls in older adults. This issue is of relevance to people with CKD, 
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who are at increased risk for development of osteoporosis and fractures [14]. 
Another example is the need for coordination to prepare and inject insulin and to 
check blood glucose levels, for people with diabetes mellitus and CKD. Figure 19.1 
summarizes the components of physical fitness.

Although all aspects of physical fitness have the potential to enhance HR-QOL 
for people with CKD, the literature highlights that in general, cardiovascular 
endurance offers the greatest potential health benefits as related to cardiovascular 
disease and CKD [3, 7, 8, 14–21]. Cardiovascular endurance activities are those in 
which physical exertion is sustained over time, resulting in increased heart rate, 
respiratory rate, and blood pressure, thereby creating potential to maintain or 
enhance cardiovascular health and decrease the risk of cardiovascular disease [3, 7, 
8, 15, 17–19]. This will be further elaborated in subsequent sections of this chapter.

The degree to which physical activity impacts health and fitness depends on sev-
eral factors related to the activity itself [22]:

• Frequency – how often the activity is performed.
• Duration – the amount of time spent doing the activity, measured per session or 

cumulatively over a day or week.
• Intensity – the amount of energy required to perform the activity over a unit 

of time.

The simplest means for one to measure the intensity of their own physical activ-
ity is by noting whether they are sweating and how hard they are breathing. Other 

Health-related fitness

Flexibility

Muscular Endurance

Cardiovascular Endurance

Muscular Strength

Body Composition

Skill-related fitness

Agility

Balance

Coordination

Power

Reaction Time

Speed

Fig. 19.1 Fitness attributes [13]
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means to determine intensity are the “talk test,” the Borg scale to rate perceived 
exertion (RPE), or heart rate in relation to a target zone [22]. In exercise science 
research, intensity is most accurately measured by respiratory gas analysis expressed 
as liters of oxygen utilized by the body per minute. Metabolic equivalents (METs) 
define intensity based on equivalents to the amount of oxygen utilized at rest; one 
MET is equal to the amount of oxygen consumed by a resting, awake individual 
(3.5 ml O2/kg of body weight/minute) [23]:

• Light activity requires <3 METs
• Moderate activity requires 3 to 6 METs
• Vigorous activity requires >6 METs

Table 19.1 provides practical options for people with CKD to gauge the intensity 
of their physical activity.

Talk Test Level of Exertion Intensity of Exertion

Normal breathing. Can talk
normally and sing.

Sleeping, Sitting 0–1

Casual walk 2–3

4–5

6–8

Can’t talk, very heavy breathing. Race pace 9

Racing to win 10

Easy to breathe and speak easily for a
sentence or two, light breathing, can 
be maintained for an hour or more.

Moderate (brisk walk, limited
movement racquet games [tennis 
doubles, recreational badminton], 
water aerobics, resistancetraining).

Can converse. Moderate to heavy 
breathing, can be maintained 30–60 

minutes.

From 1–2 sentences to broken 
sentences to only words, heavier to 

very heavy breathing, can be 
maintained up to 30 minutes.

Gasping for breath,
feels as if giving 100%.

Fast to very fast
walk/slow jog

Jogging, vigorous
hiking

BORG/RPE
scale/10
(modified)

Sedentary (sitting, reading,
watching TV, driving).

Light (slow walking,
cooking, washing dishes, playing

an instrument).

Vigorous (swimming 
with effort, more

vigorous racquet games [singles 
tennis, squash]).

Vigorous (cross-country skiing with 
effort, shovelling snow,field games 

[soccer, basketball]).

Vigorous –Training/competing in
most competitive sports,

any all-out activity.

Table 19.1 A comparison of the talk test, level of exertion, the BORG/rate of perceived exertion 
(RPE) scale, and intensity of exertion

Sources: 1) Thornton JS, Fremont P, Khan K, et al. Physical activity prescription: a critical oppor-
tunity to address a modifiable risk factor for the prevention and management of chronic disease: a 
position statement by the Canadian Academy of Sport and Exercise Medicine. Br J Sports Med. 
2016;50(18):1109–14. 2) Reed JL, Pipe AL. The talk test: a useful tool for prescribing and moni-
toring exercise intensity. Curr Opin Cardiol. 2014;29(5):475–80. 3) Woltmann ML, Foster C, 
Porcari JP, et al. Evidence that the talk test can be used to regulate exercise intensity. J Strength 
Cond Res. 2015;29(5):1248–54.  4) Lyon E, Menke M, Foster C, Porcari JP, Gibson M, Bubbers 
T.  Translation of incremental talk test responses to steady-state exercise training intensity. J 
Cardiopulm Rehabil Prev. 2014;34(4):271–5. 
Reprinted with permission from the Foundation for Medical Practice Education [22]
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Patient and Disease Factors also influence the degree to which physical 
activity impacts health and wellness in CKD (and other chronic diseases), 
including:

• Baseline physical activity and fitness level – patients who are sedentary 
and have lower levels of fitness have the relatively greatest potential for 
health and fitness gains when starting or increasing physical activity [7, 
15, 19].

• Baseline health and severity/stage of disease – the severity/stage of CKD and 
other comorbidities may affect the type and degree of benefit achievable through 
physical activity, although even patients with severe CKD can experience posi-
tive results from physical activity [18, 19, 24, 25].

19.4.2  Physical Health Benefits of Exercise

In a review of the literature, Warburton et al. outlined “irrefutable evidence” of 
the effectiveness of regular physical activity in the primary and secondary pre-
vention of several chronic diseases and of premature death [7]. The list of dis-
eases preventable by regular physical activity includes cardiovascular disease, 
diabetes mellitus, hypertension, obesity, depression, osteoporosis, and certain 
cancers [7, 8, 15, 16, 19]. The review proceeded to endorse a linear association 
between physical activity and health status, such that a further increase in 
physical activity and fitness will lead to additional improvements in health 
status [7]. Research has confirmed that even short bursts of physical activity 
“count,” as health benefits can be achieved through physical activity accumu-
lated throughout the day, even in 10-minute bouts, when performed over most 
days of the week [7, 8, 19].

Scientific understanding of the impact of sedentary behavior, physical 
activity, and fitness on health and well-being has continued to evolve. The 
Canadian Society for Exercise Physiology (CSEP) recently updated and 
expanded its prior Physical Activity Guidelines to develop the Canadian 
24-Hour Movement Guidelines for Adults; this document provides evidence-
informed recommendations for the health- related behaviors of physical activ-
ity, sleep, and sedentary time [19]. Of note is the addition of recommendations 
based on recent evidence linking time spent sitting and in sedentary pursuits 
to elevated health risks and premature mortality, in spite of the amount and 
intensity of exercise performed at other times [19, 26, 27]. These revelations 
spurred the phrase “sitting is the new smoking,” along with a renewed appre-
ciation for movement in general. As a result, it is now more common for 
workplaces to promote standing desks, walking meetings, and treadmill 
boardrooms.

Table 19.2 provides a summary of the 2020 “Canadian 24-Hour Movement 
Guidelines for Adults” [19].

19 Physical Activity and Nutrition in Chronic Kidney Disease



330

19.4.3  Mental Health Benefits of Exercise

Physical activity has well-established beneficial effects for mental health, as does 
decreased time spent in sedentary pursuits [19, 26, 28–31]:

• Depression: regular physical activity is consistently associated with improved 
mood and decreased risk of depression [28–31].

• Anxiety: regular physical activity is associated in some studies with improved 
stress and anxiety, although the trends have not been as consistent as in depres-
sion [28, 31].

• Sleep: regular physical activity is associated with improved quality and duration 
of sleep, although best avoided close to bedtime due to stimulation of the sympa-
thetic nervous system [32].

Table 19.2 Summary of Canadian 2020 Movement Guideline Recommendations [17]

For adults aged 18–64a

 Participate in diverse physical activities across various environments, contexts, seasons

  Limit long periods of sedentary behavior (≤ 8 hours/day total, break up periods of 
prolonged sitting, limit recreational screen time to ≤3 hours/day)

  Practice healthy sleep habits including 7–9 hours of sleep/night; regular routine for bedtime 
and waking

  Following these guidelines may be challenging at times
  Any degree of progress will result in some health benefit over time
  Include at least 150 min of cumulative moderate to vigorous physical activity per week
  Include some physical activity in each day
  Include muscle strengthening activity of major muscle groups at least two times/week
  Include several hours of light physical activity/day, including standing

 For adults aged ≥65a as above, with addition of physical activities that challenge balance
aMay require modification during pregnancy and disability and in certain medical conditions

Recommendation
 – Any movement is better than no movement, even in increments as short as 

10 minutes [8, 19]!
 – Standing has health benefits over sitting [19, 26, 27].

Clinical Pearl
 – Encourage patients to consider all of the ways they can trade sitting for 

standing and moving [19].
 – Small steps toward a more active lifestyle add up when sustained over 

time [19].
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Interestingly, a recent meta-analysis examined the various life domains in which 
physical activity occurs, to determine any influence on the relationship between 
physical activity and mental health or mental ill-health. Of note, physical activity 
during leisure and transportation time correlated positively with mental health, 
while work-related physical activity correlated with mental ill-health; household 
physical activity showed no correlation [33].

19.4.4  Physical Activity in Chronic Kidney Disease

Kidney Disease: Improving Global Outcomes (KDIGO) points out that in general, 
people with CKD have reduced exercise capacity and impaired physical functioning 
compared to age-matched controls; differences include lesser muscular strength and 
cardiovascular capacity [17, 18, 21]. Of note, research also highlights a correlation 
between low levels of physical activity, increased mortality, and poor quality of life 
in people with CKD [17, 18, 21].

While cardiovascular disease poses the greatest risk of morbidity and mortality 
for people with CKD, regular exercise is effective at reducing cardiovascular risk, 
possibly related to its beneficial effects on blood pressure, triglycerides, cholesterol, 
insulin resistance, and glycemic control [3, 18, 20, 21].

Cardiovascular disease risk and mortality are dependent on the number of 
uncontrolled cardiovascular risk factors, and as such, according to KDIGO 
practice guideline, multifactorial intervention is needed to target these risk fac-
tors with lifestyle modification, including smoking cessation support, dietary 
counseling, physical activity, and pharmacologic intervention [18]. In people 
with diabetes mellitus and early CKD, such multifactorial lifestyle interventions 
have shown long-term benefits for microvascular and macrovascular complica-
tions and mortality [18].

Through modification of cardiovascular risk factors, regular physical 
activity decreases the risk of developing CKD (primary prevention), in addi-
tion to slowing disease progression in those who have been already diag-
nosed with CKD [18, 20, 21]. For people with CKD, regular exercise leads 
to increased exercise capacity, improved blood pressure, improved overall 
functional capacity, decreased morbidity, and better HR-QOL [18, 20, 21]. 
Even for people with end-stage renal disease (ESRD), exercise has been 
shown to improve various health parameters such as arterial stiffness, blood 
pressure, cardiovascular fitness, and HR-QOL [18, 21, 24, 25]. In fact, even 
those who have received kidney transplantation benefit from physical activ-
ity, which has been shown to improve postoperative renal function and 
recovery [21, 34].

Beyond cardiovascular endurance exercise, weight-bearing and resistance-type 
physical activities positively impact bone and muscle mass, thereby decreasing the 
risk of osteoporosis and fractures in people with CKD, as well as increasing overall 
functional capacity [14].
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19.4.5  Mitigating Health Risk in Exercise

People with CKD who are sedentary are encouraged to initiate low- to moderate- 
intensity physical activity, gradually increasing duration and intensity over time [18, 
20]. Prior to engaging in strenuous, high-intensity exercise, patients with known 
cardiovascular disease or at high risk for cardiovascular disease should undergo 
medical evaluation with possible exercise stress testing, particularly if they are 
experiencing cardiac symptoms. Although patients with CKD are at higher risk for 
cardiovascular disease, the recommendation for medical assessment and/or exercise 
stress testing does not apply routinely if initiating low- to moderate-intensity activ-
ity, particularly in the absence of any symptoms of cardiovascular disease [18, 20, 
35]. For patients at high risk of cardiovascular disease (e.g., those who have recently 
experienced a cardiac event), supervised exercise programs may be of benefit and 
have been shown to enhance motivation [18, 20, 35].

For people who are uncertain about the medical safety of initiating exercise, the 
Physical Activity Readiness Questionnaire for Everyone (PAR-Q+) is a free online 
evidence-informed pre-participation risk stratification tool [35]. For those with 
chronic medical conditions, a further tool, the Physical Activity Readiness Medical 

Clinical Pearl
 – Cardiovascular disease is the number one cause of morbidity and mortality 

for patients living with CKD.
 – Cardiovascular risk factor prevention and modification are of paramount 

importance.
 – Lifestyle strategies such as physical activity and dietary management are 

key components of the treatment plan [18, 20].

Recommendation
 – Patients with diabetes mellitus and CKD benefit from a comprehensive 

treatment strategy to reduce the risks of both kidney disease progression 
and cardiovascular disease [20].

 – KDIGO, in its 2012 guideline, recommended that people with CKD under-
take physical activity compatible with their cardiovascular health and tol-
erance, aiming for at least 30 minutes, at least five times per week [18].

 – As research and guidelines in exercise science have since advanced, the 
more recent 2020 guideline for people with both diabetes mellitus and 
CKD advises moderate-intensity physical activity for a cumulative dura-
tion of at least 150 minutes per week, or to a level compatible with one’s 
cardiovascular and physical tolerance [20].
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Examination (ePARmed-X+), is available for clinician use to guide advice around 
exercise participation [35]. These evidence-informed tools were designed to reduce 
unnecessary barriers to participation in physical activity for patients with chronic 
medical conditions, while supporting safety and defining the role of exercise profes-
sionals [35]. When employed, only 1% of individuals are further recommended for 
formal medical assessment and approval prior to engaging in physical activity [35]. 
Appropriate and gradual progression of exercise intensity is important, regardless of 
cardiovascular disease risk [6, 7, 18, 19].

During exercise, people with CKD may utilize various personal equipment 
options to monitor their blood pressure, heart rate, and glucose before, during, and 
after exercise [20]. Establishing a regular routine of physical activity and nutrition 
may allow some degree of predictability to how one’s body is likely to respond to 
an exercise session. Patients should be encouraged to pay attention to how they are 
feeling during exercise and to respect the limits of their bodies with regard to inten-
sity and duration of activity; this may vary depending on the stage of CKD and other 
comorbid conditions. It is normal to experience an ebb and flow to levels of motiva-
tion and exercise capacity, especially during times of illness, high heat, and humid-
ity and around times of dialysis [20]. KDIGO describes exercise training as 
“imperative” for people with CKD to mitigate cardiovascular risk, promoting access 
to programs that support education, self-monitoring, verbal reinforcement, and 
motivation [18, 20].

Hypoglycemia is a potential risk for people with diabetes mellitus, especially 
those on insulin; blood glucose levels should be tested before and after strenuous 
exercise, in addition to times when feeling unwell. For low- to moderate-intensity 
exercise, timing exercise sessions to be following a meal lessens hypoglycemia risk. 
Maintaining adequate hydration is important during exercise; patients who are 
immediately post-dialysis treatment are at increased risk of dehydration and hypo-
tension during exercise. Exercise in hot and humid environments exacerbates dehy-
dration and heat-related illness risks and should be avoided [20, 35].

19.4.6  Prescribing Physical Activity

There is evidence to support the effectiveness of a simple intervention to improve 
the uptake of physical activity: a medical prescription for exercise [22, 36]. When 
providing an exercise prescription to patients, consider advice specific to CKD and 
any other common chronic health conditions that they are managing. The 

Recommendation
 – The PAR-Q+ and ePARmed-X+ are free online tools for patients and clini-

cians to use in health screening prior to the start of an exercise program and 
are available at https://eparmedx.com/.
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organization “Exercise is Medicine” provides valuable resources in this regard. 
Their “Rx for Health” series, which is endorsed by the American College of Sports 
Medicine, is accessible at the following web link:

http:/ /www.exerciseismedicine.org/support_page.php/your- rx- for-  
health- series/.

Of further interest in terms of lifestyle prescribing, recent research has been 
assessing for health and wellness benefits associated with time spent outdoors and 
the effectiveness of “nature prescriptions” or “park prescriptions” [37, 38]. Although 
outdoor time often involves some degree of physical activity, researchers are explor-
ing potential mental health benefits from just being in “green space” [37, 38]. This 
is an area worthy of further study, especially as society in general has been transi-
tioning toward indoor and sedentary pursuits. Nature may be more difficult to access 
in some urban environments, and environmental planning to promote physical 
activity and health is important.

Albeit a relatively simple concept, the power of a formal, written recommenda-
tion from a physician (or other healthcare team member) is not to be underestimated 
[22, 36].

19.5  Case Vignette: “Ana and Getting Going”

Ana worked long shifts in a local canning factory where she was on her feet all day. 
She was married with two adult children who lived independently. Spanish was her 
first language, although she could also read and write in English, and she had almost 
completed a secondary school diploma. In addition to CKD, Ana lived with type 2 
diabetes mellitus, hypertension, dyslipidemia, and obesity. She was preparing for 
hemodialysis and had recently had a fistula created.

Ana was sedentary and valued time off her feet to relax when not at work. Lower 
extremity edema caused discomfort toward the end of her work shifts, and she had 
difficulty managing the compression stockings that had been prescribed. She had 
attended appointments with a dietician, although admitted that she was not watch-
ing her diet as carefully as she knew she should. She found it complicated to make 
food choices that she enjoyed and was able to afford. She had not been checking her 
blood sugars regularly due to fatigue. She endorsed low energy and lack of 
motivation.

As her healthcare provider, what are you able to offer to support her health and 
wellness?

Recommendation
 – Provide patients with medical prescriptions for physical activity and time 

spent in nature [22, 36–38].
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19.6  Nutrition and Dietary Management

19.6.1  Nutrition Science Basics

At a basic level, food provides the body with nutrients to support healthy function-
ing (a source of energy and substrate for cellular structures). Essential nutrients 
are those that are required to sustain life, but that the body is not capable of produc-
ing on its own [39]. The six essential nutrients are illustrated in Fig.  19.2 and 
listed below:

Proteins – are metabolized into amino acids.
Carbohydrates  – include monosaccharides, disaccharides, and polysaccharides, 

which are metabolized into glucose.
Fats – are categorized as saturated or trans-fatty acids or unsaturated (mono- and 

polyunsaturated fatty acids).
Vitamins – are categorized as water soluble (B1, B2, B3, B6, B9, B12, C) or fat 

soluble (A, D, E, K).
Minerals – include several relevant to CKD (e.g., sodium, potassium, iron, calcium, 

phosphorus).
Water – which decreases from approximately 75% of body composition in infancy 

to 55% in older adults [40].

Proteins

Carbohydrates

FatsVitamins

Minerals

Water

Fig. 19.2 Essential 
nutrients [39] 
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Macronutrients such as proteins, carbohydrates, and fats are required by the body 
in relatively large amounts to be converted into energy. The energy provided by food 
is measured in kilojoules or calories (4.2 kJ is equivalent to 1 calorie). Energy that is 
not used by the body is stored as fat, regardless of the food source; any of the macro-
nutrients may be converted into fat if the energy is not needed for physical activity, 
growth, and metabolism. Fats (lipids) are the most energy-dense macronutrient, pro-
viding 9 kcal/g; protein provides 4 kcal/g; carbohydrates provide 4 kcal/g [39].

Micronutrients such as vitamins and minerals are required in relatively small 
amounts by the body, although they remain essential for optimal health [39]. You 
might be surprised to learn that micronutrient deficiencies are common particularly 
in patients living with obesity, including vitamin B12, vitamin D, magnesium, and 
iron [3].

Non-nutrients are components of food outside of the macro- and micronutrient 
categories; they may be natural (e.g., fiber) or synthetic (food preservatives); some 
may have beneficial effects, while others do not, and some may cause harm [39].

A well-balanced diet includes all the essential nutrients in the required amounts 
to optimize health and function [39]. Health conditions such as CKD impact nutri-
ent requirements for optimization of health.

19.6.2  Nutrition for Physical and Mental Health

Health may be compromised when certain nutrients are consumed in excessive or 
insufficient amounts [39]. For example, excess intake of any of the macronutrients 
leads to unnecessary caloric energy which is converted into adipose tissue; insuffi-
cient iron intake can lead to the development of anemia, which is more common in 
those who follow a vegan diet and in those with CKD [18, 41]. In addition, scientific 
understanding of the important link between the human gut and brain, the impact of 
nutrition on mental health including cognition, continues to evolve [3, 42, 43].

It is well established that dietary choices lower the risk of developing many 
chronic health conditions, including diabetes mellitus, hypertension, cardiovascular 
disease, cerebrovascular disease, obesity, dementia, and certain types of cancer [3, 
18, 20, 44]. Lifestyle interventions can:

• Lower HbA1c by 1–2% (like two diabetes mellitus medications) [45].
• Reduce risk of diabetes mellitus up to 70% [46].
• Lower blood pressure by 11 mmHg (like one blood pressure medication) [47].
• Reduce cardiovascular disease risk by 28–30% (like statin therapy) [48].
• Reduce risk of depression by 32% [49].
• Reduce risk of Alzheimer disease-related dementia by 53% [50].
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For healthcare providers, consideration of patient preferences, cultural practices, 
food resources, budget, cooking skills, food intolerances, and comorbidities are key 
when recommending dietary options to patients and their families. It is not neces-
sary for patients to entirely give up the foods that bring them pleasure, nor give up 
opportunities to eat at social outings, celebrations, or restaurants. With adaptability 
and flexibility, almost all foods can be worked into an acceptable dietary pattern. 
The goal of nutrition counseling is to help patients make changes in their food 
choices that improve their renal health and meet their personal needs and concerns 
while still allowing for food enjoyment [14, 18, 20, 53]. Offering acceptable alter-
natives and tailoring suggestions to budgetary and cooking skills considerations are 
essential in nutrition counseling and will improve patient quality of life, food enjoy-
ment, and health outcomes. Encouraging homemade meals and purchasing locally 
grown foods can help reduce food costs and provide nutrient-rich meals [14, 18, 
20, 53].

19.6.3  Nutrition and Cardiovascular Disease Risk

As noted earlier in this chapter, cardiovascular disease poses the greatest risk to 
health and life for people with CKD [18, 20]. Many patients with CKD either have 
or will develop cardiovascular disease and its associated risk factors such as diabe-
tes mellitus, hypertension, obesity, and dyslipidemia. As such, dietary management 
to prevent and manage cardiovascular disease risk is key to reducing morbidity and 
mortality, as well as progression of CKD [18, 20, 53–55].

19.6.3.1  Diabetes Mellitus
Types 1 and 2 is the most common cause of CKD [18, 20]. Dietary strategies for 
diabetes mellitus encompass optimizing glycemic control, cardiovascular dis-
ease risk management, and renal health, all at once. The mainstay of the diabetic 
diet includes management of carbohydrates and lipids and minimizing hyper-
tension risk. It includes considerations related to protein and fiber intake and 
choosing foods with a low glycemic index. In the presence of CKD, the need to 
regulate protein and specific vitamins and minerals is added, as will be elabo-
rated in subsequent sections of this chapter. Improved glycemic control in dia-
betes mellitus has been shown to delay the onset and progression of CKD [18, 
20, 53, 55].

19.6.3.2  Hypertension
According to Hypertension Canada, hypertension affects nearly a quarter of 
Canadian adults and represents a major risk factor for cardiovascular morbidity, 
chronic kidney disease, and death [44, 54]. Globally, nearly one third of adults 
have diagnosed hypertension [56]. Alongside diabetes mellitus, hypertension is a 
leading cause of CKD [18, 44, 54]. Blood pressure management has been shown 
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to delay the onset and progression of both CKD and cardiovascular disease [18, 
44, 54]. The Dietary Approaches to Stop Hypertension (DASH) diet, which lim-
its dietary salt thereby decreasing fluid retention, reduces the risk of developing 
hypertension and cardiovascular disease [44, 47, 54, 57, 58]. The adoption of 
DASH-like eating can lower systolic blood pressure by 11 points, irrespective of 
any change in weight [47].

Table 19.3 highlights key aspects of the DASH diet, as well as the Mediterranean 
diet, which will be discussed further in this chapter.

Table 19.3 Recommended diets to improve CVD risk factors and decrease CVD risk [18, 44, 
46–48, 52, 53, 55, 57–60]

DASH diet
https://www.unlockfood.ca/en/Articles/
Heart- Health/A- DASH- of- Healthy- Eating- 
Can- Help- Control- Blood- Pr.aspx

Mediterranean diet
https://www.healthlinkbc.ca/
health- topics/aa98646

Benefits -decreases risk of hypertension
-treats hypertension
(lowers systolic BP by 11–15 mm hg, as much 
as one BP medication!) [46]

-decreases risk of CVD
(lowers risk up to 30%)
-associated with longer 
lifespan
-associated with lower rates of 
depression, dementia, renal 
decline, and some types of 
cancer [47, 48, 52]

Key 
components

-plant-rich style of eating (vegetables and 
fruits and grains); high in fiber and potassium; 
lower in sodium, saturated fat, and added 
sugars
-recommended daily servings include four 
servings of fruits and three to four servings of 
vegetables, six whole grain servings, two to 
three servings of low-fat dairy
-recommended other servings include two 
servings of healthy fats, lean poultry, and fish 
two servings/week, nuts/seeds/beans three to 
four servings/week, and < 3 sweets each week

-plant-based diet rich in fruit, 
vegetables, whole grains, 
beans, peas, and other legumes
-daily consumption of healthy 
fats including extra virgin 
olive oil, nuts, seeds
-variety of both vegetable and 
animal proteins including fish/
seafood eggs, poultry
-moderate in meats and sweets

Cautions in 
CKD

-certain foods may be high in potassium and 
phosphates which may need to be limited in 
CKD
-not for use if receiving dialysis treatments
-assistance from a registered dietitian is 
recommended for people with CKD

-certain foods may be high in 
potassium and phosphates 
which may need to be limited 
in CKD
-not for use if receiving 
dialysis treatments
-assistance from a registered 
dietitian is recommended for 
people with CKD

BP blood pressure; CVD cardiovascular disease
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19.6.3.3  Obesity
Globally, obesity (BMI > 30) continues to increase in prevalence, contributing signifi-
cantly to morbidity and mortality [3]. People with obesity are at increased risk for 
developing cardiovascular disease, diabetes mellitus, and hypertension, all of which 
elevate the potential for CKD [3]. Dietary advice in the context of obesity should 
include education to ensure adequate intake of nutrients, while avoiding excess calo-
ries, and attempting to improve body composition (increasing lean body mass, 
decreasing adiposity). Weight loss in people with CKD who are obese can reduce 
blood pressure and rate of CKD progression, although the current management focus 
has transitioned toward healthy lifestyle modifications as opposed to actual weight 
itself [3, 18]. Obesity is a complex condition, and our scientific understanding of its 
neurochemical and neurohormonal mechanisms continues to grow, including how the 
body defends against weight loss [3]. Viewing obesity management as simply a func-
tion of reducing excess calories and enhancing activity dramatically oversimplifies 
weight and neglects the complex key modulators of body size that are being discov-
ered [3]. In fact, “obese malnutrition” is not uncommon in patients over 65 years, as 
well as those with multiple comorbidities, including CKD [61]. Current goals in the 
management of obesity are to focus on improving overall metabolic health, mental 
health, mechanical health, and monetary health, rather than weight loss alone [3].

Recommendation
 – To reduce the risk of hypertension, which subsequently reduces risk of 

CKD and cardiovascular disease, the Canadian hypertension guidelines 
recommend that clinicians prescribe [44, 54]:
• 30–60 minutes of moderate-intensity dynamic exercise 4–7 days/week 

(e.g., swim, bike, walk).
• A healthy BMI and waist circumference.
• Weight loss if elevated BMI (≥25) or waist circumference (≥102 cm for 

men, ≥88 cm for women).
• A multifaceted approach to weight loss, including education about 

dietary strategies, increased physical activity, and support for behav-
ioral change.

• Abstain from or limit alcohol (max two drinks/day).
• Dietary strategies such as the DASH diet (high in vegetables, fruit, plant 

proteins, low-fat dairy, whole grains).
• Limiting salt to 2000 mg/day.
• Increasing dietary potassium, except those with CKD and an eGFR < 60 

who are at increased risk of hyperkalemia!
• Manage stress.
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19.6.3.4  Lipids
Dyslipidemia is a risk factor for the development of cardiovascular disease and may 
be improved through dietary strategies. For example, the Mediterranean diet has 
been associated with a decreased risk of dyslipidemia, obesity, CKD, cardiovascular 
disease, hypertension, and cancer [51, 57, 62]. The Mediterranean diet includes 
healthy fats such as those found in olive oil and fish and is high in fruits, vegetables, 
and whole grains. Intake of foods high in saturated fats and trans fats is limited, as 
is alcohol and sugar (refined carbohydrates) [60]. For people with CKD and ele-
vated triglycerides, KDIGO recommends lifestyle management including dietary 
modification, weight reduction, increased physical activity, limited alcohol intake, 
and treatment of hyperglycemia in those with diabetes mellitus [62]. The KDIGO 
guideline notes specific dietary changes that may reduce serum triglycerides: a low- 
fat diet (< 15% total calories), reducing simple sugars and total carbohydrates, and 
including fish oils [62]. Through dietary strategies, increased physical activity, and 
at times the addition of pharmacologic management, cardiovascular disease and its 
related risk factors can be prevented, managed, and at times reversed, thereby 
decreasing the risk and progression of CKD.

19.6.4  Nutrition and Chronic Kidney Disease

Nutrition therapy is recommended for people with CKD to delay progression of 
CKD and to reduce mortality [18, 51, 53, 55, 58, 59]. Dietary adjustments reduce 
the risk of developing certain complications of CKD and help to manage existing 
complications. The appropriate dietary management strategy varies with the stage 
of kidney disease (1– 5) and type of dialysis. It is also influenced by comorbid 
health conditions and medications [18, 20, 53, 55]. Evidence supports early inter-
vention for people with CKD stages 1 or 2; nutrition counseling from a registered 
dietician can reduce the rate of eGFR decline and transition to advanced stages [18, 
53, 55]. In more advanced stages of kidney disease, the expertise of a registered 
dietician specializing in the care of patients with kidney disease is required [18, 20, 
53, 55]. Benefits of pre-dialysis medical nutrition therapy counseling in stages 2 and 
3 have been shown to delay progression to stage 5 and decrease first-year mortality 
after initiation of hemodialysis [53, 55].

Even for healthcare professionals, the dietary recommendations for CKD man-
agement can seem complex and confusing. Imagine, then, how challenging this 
aspect of care can be for patients without a background in science or with limited 
education. Nutrient deficiencies are very common for people with CKD, and even 
more so for those managing comorbidities, given the numerous and at times con-
flicting dietary restrictions recommended. Thankfully, there are accessible online 
patient education materials about dietary modifications in CKD, many of which 
include sample menus and meal plans and which come in various languages. 
Table  19.4 introduces several online resources for people with CKD and those 
involved in grocery shopping and meal preparation with them. This information 
should always be accompanied by consultation with a registered dietician and a 
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specialized renal registered dietician for those patients with advanced CKD and 
receiving dialysis. Often, advanced CDK requires dietary changes that will be in 
contradiction to those recommended earlier in the disease. Key roles of the regis-
tered dietician are to personalize and simplify the multiple dietary recommenda-
tions [18, 20, 53, 55].

Scientific understanding of dietary management for people with CKD has con-
tinued to evolve, and it is important to note that plant-based eating is compatible 
with renal disease; the National Kidney Foundation supports “Meatless Mondays” 
and provides several resources to support adequate protein from plant-based sources, 
while monitoring the balance of other minerals [55, 63]. As always, the expert con-
sultation of a renal registered dietician is recommended.

It is important that healthcare providers take time and care to avoid overwhelm-
ing patients with too much education and advice at once and that dialogue is sup-
ported to respect patient and caregiver capacity to understand and manage 
information. Repetition through follow-up sessions and resources for asynchronous 
reference are of benefit [14, 18, 20].

An approach to dietary management of specific nutrients in CKD is to focus on 
“the three Ps” (protein, potassium, phosphorus), as well as sodium, fiber, fluids, 
iron, vitamin D, and calcium.

19.6.4.1  Protein
Protein is a major nutrient essential to body health for its use in production of amino 
acids required by all body cells and structures. Protein is retained by the kidney, and 
as CKD progresses, the kidneys become less able to optimally meet the body’s pro-
tein requirements. As a result, patients with advanced CKD are at risk for loss of 
muscle mass and strength. Patients with advanced stages of CKD and on dialysis 

Recommendation
 – KDIGO recommends that people with CKD receive expert dietary advice 

and information in an education program.
 – Education and advice should be tailored to the individual’s stage of CKD.
 – Education should include modifications related to salt, phosphate, potas-

sium, and protein as indicated based on the individual situation [14, 18, 
20, 55].

Clinical Pearl
 – Although the DASH and Mediterranean diets are beneficial in preventing 

and decreasing the progression of CKD, they are not adequate for patients 
with advanced CKD and those receiving dialysis treatment, who require 
additional specific nutrient modifications [18, 20].
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may require augmented protein sources. Since meat and animal products are com-
mon protein sources in some countries, attention must be paid to managing other 
nutrients which are found in high levels in animal products, such as phosphorus and 
saturated fats [14]. KDIGO highlights that “efforts to restrict dietary phosphate 
must not compromise adequate protein intake” [14].

19.6.4.2  Potassium
Although having increased levels of dietary potassium decreases the risk of devel-
oping hypertension and CKD, once CKD is diagnosed and has progressed to more 
advanced stages, there is potential for development of hyperkalemia [18, 55]. 
Potassium is an important mineral for maintenance of normal muscular and cardiac 
function; if severely elevated, it is associated with risk of sudden cardiac death. It is 
important for patients with advanced CKD to limit the amount of potassium in their 
diet to maintain serum levels within a normal range (3.5–5.0  mmol/L). Risk of 
hyperkalemia is higher for patients at more advanced stages of CKD and for those 
with comorbidities such as congestive heart failure, cardiovascular disease, and dia-
betes mellitus [18, 44, 53]. Medications such as angiotensin-converting enzyme 
inhibitors and certain foods also contribute to potassium levels. As such, potassium 
levels require close monitoring and may require adjustments to diet, medications, 
and dialysis treatments [18, 20, 53].

19.6.4.3  Phosphorus
The body’s ability to manage phosphorus differs at various stages of CKD, and as 
such, the importance of dietary management of this mineral changes as well. In later 
stages of CKD, patients are at risk of elevated phosphorus levels which is a concern 
due its impact on other body hormones (e.g., PTH) and minerals (e.g., calcium). 
When phosphorus levels remain elevated, PTH and calcium abnormalities develop, 
and bone health is negatively impacted; patients become at increased risk of bone 
disease and fractures [14]. Elevated phosphorus contributes to hypercalcemia, as 
calcium is released from bone into the bloodstream; this can lead to calcium depos-
its in blood vessels and the heart, increasing risk of cardiovascular disease. A safe 
level of phosphorus is between 0.8 and 1.45 (Canada) or 2.5 and 4.5 mg/dL (USA). 
It is important for people with CKD to choose foods lower in phosphorus to bring 
serum phosphorus levels back to normal. In addition, phosphate binders may be 
used [14, 18, 20, 53, 55].

Phosphorus is mainly found in protein-rich foods such as meat and cheese and in 
commercially prepared foods. An important consideration related to dietary phos-
phate management is the “bioavailability” of phosphorus sources. Organic forms of 
phosphate are found in animal- and plant-based sources; inorganic phosphate is 
found in food additives. Whereas approximately 40%–60% of animal-based phos-
phate is absorbed, plant-based phosphate is generally less absorbable at 20%–50% 
[14, 53, 55, 63]. And inorganic phosphate’s bioavailability is higher than both 
organic sources [14, 53, 55, 63]. People with CKD should be encouraged to choose 
fresh and homemade foods rather than processed foods in order to avoid additives 
[14]. Healthcare providers should consider the source of phosphate and its 
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bioavailability in their counseling; for example, beans and nuts are listed as being 
very high in phosphorus, but in considering their lower bioavailability, they may be 
considered acceptable protein sources [14, 53, 55].

KDIGO recommends that hyperphosphatemia treatment include reduction of 
dietary phosphates either with or without phosphate binders, depending on indi-
vidual circumstances, and that the source of dietary phosphate be considered (e.g., 
plant, animal, food additive) [14]. The expert input of a registered dietician is key!

19.6.4.4  Sodium
Sodium is an electrolyte that causes the body to retain fluid, thus increasing circulat-
ing fluid volume and increasing blood pressure. Limiting salt intake is an important 
aspect of the CKD diet, such that fluid balance and blood pressure are optimized, 
thereby limiting the progression of CKD [44, 54]. This can be challenging, as 
sodium is found in most prepared and packaged foods and drinks. Sodium is also 
used to flavor foods to enhance taste and enjoyment. Approaching sodium restric-
tion for patients with CKD requires some creativity and adaptability, for example, 
using herbs and spices to season foods to add flavor and enjoyment to meals [18, 20, 
44, 55]. Patients with CKD need to be cautious with salt substitutes, however, as 
these may contain high amounts of phosphorus [18, 20, 55].

19.6.4.5  Fluid
Adequate fluids and hydration status are important for healthy kidney function. 
Early stages of renal disease do not require adjustment to fluid intake. In more 
severe CKD and when patient management includes dialysis, limiting fluid intake is 
an important component of nutritional management to avoid edema and elevated 
blood pressure [18, 20, 55].

19.6.4.6  Iron
CKD is associated with an increased risk of anemia and iron deficiency; as such, 
maintaining adequate dietary iron is an important component of CKD management 
[41]. People with anemia may experience fatigue, effort intolerance, decreased 
stamina, loss of appetite, restless legs, and pica. More severe anemia may result in 
dyspnea, presyncope, chest pain, palpitations, and delirium. Even when iron stores 
are replete, anemia may still occur in patients with CKD due to impairment of the 
hormonal pathways related to erythropoietin (EPO) [41]. EPO is produced in the 
kidney and stimulates the bone marrow to produce red blood cells. In CKD, less 
EPO is produced, and there is a subsequent decrease in production of red blood 
cells, resulting in a decrease in hemoglobin. Many patients with advanced CKD 
require not only iron supplementation but also erythropoiesis-stimulating agents 
(ESAs) [41]. Supplementation with iron supports adequate stores for erythropoiesis 
and can prevent iron deficiency. Iron supplementation can be provided by either oral 
or intravenous routes. The advantages of oral iron therapy are its low cost, avail-
ability, and ease of administration; gastrointestinal side effects are common [41]. 
Intravenous iron is more effective, although it has the potential for uncommon but 
significant adverse reactions and is less convenient for some patients [41]. The 
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approach taken may depend on the severity of anemia and iron deficiency, response 
to previous treatments, cost, and venous access considerations [41].

19.6.4.7  Vitamin D
A key vitamin for many aspects of health for all individuals, vitamin D is especially 
important for people with CKD as related to the prevention of mineral and bone 
disorder (CKD-MBD). Deficiency of vitamin D is very common in northern coun-
tries, as well as in individuals living with CKD, obesity, and other comorbidities 
[14]. Vitamin D is limited in our food supply, found only in fish, fortified milk, and 
shitake mushrooms. With limited sun exposure in northern climates between 
September and May, supplementation is required to meet daily nutrient needs, a 
minimum of 1000  IU vitamin D3 daily [64]. Adequate stores of vitamin D are 
required for calcium uptake into bone, and inadequate levels can lead to weakening 
of bone as calcium is unable to be deposited. KDIGO recommends that vitamin D 
deficiency and insufficiency be corrected with the same oral treatment as for people 
without CKD [14, 18].

19.6.4.8  Calcium
An important mineral for bone, muscular, and cardiac function, calcium is a key 
consideration for people with CKD, especially at more advanced stages. When 
phosphorus levels are elevated, calcium is unable to be taken effectively into bone 
and, instead, is released to accumulate in the blood and other tissues. This results in 
complications such as MBD and vascular disease, along with calcium deposition in 
other tissues [14]. It is well established that patients with CKD have increased frac-
ture rates compared with the general population, and moreover, incident hip frac-
tures are associated with substantial morbidity and mortality [14].

At times, patients with CKD might also develop hypocalcemia, in relation to 
abnormal PTH and phosphorus levels. In such cases, KDIGO recommends indi-
vidualizing the approach to instead of routinely correcting hypocalcemia in all 
patients, given the potential risks associated with elevated calcium levels and a lack 
of compelling evidence on benefits to overall health and mortality with correc-
tion [14].

19.6.4.9  Calories
Caloric intake is the measure of energy potential consumed through dietary macro-
nutrients. Excess caloric intake and complex metabolic and neurohormonal factors 
can increase the risk of obesity [3]. Insufficient caloric intake is a particular risk for 
those on restrictive diets and with advanced disease. It can also result from iron 
deficiency anemia which leads to decreased appetite. Insufficient caloric intake can 
lead to fatigue, weight loss, and loss of lean body mass due to protein catabolism. 
In people with CKD, it is essential that the body’s energy requirements are met to 
prevent malnutrition and to optimize health outcomes, in consideration of the vari-
ous dietary restrictions advised [14, 18, 20, 53, 55]. Again, the value of the regis-
tered dietician’s expertise is not to be understated.

Table 19.5 summarizes key nutrient considerations for patients with CKD.
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Table 19.5 Key nutrient considerations in adult renal disease [14, 18, 20, 41, 53, 55]

Nutrient
Adult RDI no 
CKD Adjustment in CKD Common sources

Sodium 1.5 g Limit to <90 mmol/d (< 2 g/d) 
(equivalent to 5 mg sodium 
chloride)

Table salt, cooking salt, 
sauces, canned foods, 
preserves (e.g., pickles), 
prepared foods, restaurant 
foods, deli meats, cheese, 
salty snacks
Practical tip: Read food 
labels and choose foods 
<400 mg sodium per 
serving

Potassium 4.7 g Varies with stage of CKD, 
medications, and comorbidities

Some fruits and 
vegetables, lentils, beans, 
dairy products
Practical tip: Limit/
moderate intake of potato, 
banana, citrus (e.g., 1–2/
week)
Practical tip: Double boil 
potato

Phosphorus 4.0 g Varies with stage of CKD, 
medications, and comorbidities; 
should be limited for most patients 
in advanced stages

Milk and dairy products, 
meat, eggs, lentils, beans, 
nuts, whole grains

Iron 8–18 mg
Varies based 
on age, 
gender, 
menstrual 
status

Maintain an iron-rich diet while 
being attentive to avoiding excesses 
of other nutrients highlighted above, 
as iron deficiency and anemia are a 
risk for patients with CKD

Fortified grains/cereals, 
meat, seafood, fish, eggs, 
tofu, legumes, nuts, seeds, 
fortified grains, fortified 
soy, leafy green 
vegetables, molasses

Protein 0.8 g/kg
1.0 g/kg 
(seniors if 
malnourished 
as may occur 
in CKD)

Limit to 0.8 g/kg/d if diabetes 
mellitus or stages 4–5
Avoid high protein (> 1.3 g/kg/d) if 
risk of CKD progression in earlier 
stages

Meat, fish, eggs, tofu, 
nuts, seeds, legumes, 
milk, dairy products, soy 
products

Vitamin D3 600–1000 IU Risk of deficiency if PTH elevated, 
stages 3–5; maintain dietary 
sources; supplement if deficient
(supplementation required for adults 
living in northern climates from 
September to May as dietary 
sources are insufficient and sun 
exposure inadequate for vitamin D 
production)

Fatty fish (salmon, 
sardines), egg yolk, milk, 
fortified milks (soy, rice, 
nut), fortified juices

Calcium 1000 mg 
men, 
1200 mg 
women

Individualized management in 
stages 3–5 (considered with levels 
of PTH, vitamin D, phosphorus)

Milk, cheese, yogurt, 
fortified beverages (soy, 
rice, nut, orange juice), 
tofu, fatty fish, nuts, 
beans, leafy greens

RDI, recommended dietary intake; RDI values indicated apply to nonpregnant adults
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For those living with advanced CKD and receiving dialysis, supplements and 
medications are usually required to maintain optimal balance of nutrients to prevent 
or minimize risk of complications [14, 18, 20, 41, 53, 55].

Table 19.6 lists a few of the common nutritional supplements and medications in 
patients with advanced CKD.

19.7  Lifestyle Modification

19.7.1  Stages of Change

In counseling patients about physical activity and dietary management for CKD, it 
helps at the outset to assess their readiness to engage in lifestyle changes. Importantly, 
the role for the healthcare provider varies with each of the stages of change, accord-
ing to patient needs. As presented earlier in Chap. 11 on “Substance Use Disorders 
and the Kidney,” Table 19.7 reviews the stages of change according to the transtheo-
retical model, including corresponding roles for the healthcare provider [65, 66].

Recommendation
 – All patients with CKD should be referred to a dietician for nutritional 

assessment and education on strategies to reduce risk of CKD progression 
and comorbidities that contribute to cardiovascular risk.

 – Patients with more advanced stages of CKD should receive care from a 
specialized renal dietician [14, 18, 20, 53, 55].

Clinical Pearl
 – Limit to one or a small number of lifestyle goals at a time, to increase the 

likelihood of success and build confidence.
 – Consider asking, “What is one thing you could do this week to improve 

your eating pattern? What is one thing you could do to increase your move-
ment this week?”

Clinical Pearl
 – The Ontario Renal Network provides helpful Nutrition Fact Sheets for 

patients on phosphorus, potassium, sodium, and diabetes mellitus, which 
can be accessed at the following web link:

https://www.ontariorenalnetwork.ca/en/kidney- care- resources/clinical- 
tools/home- dialysis/nutrition- fact- sheets.
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Table 19.6 Common nutritional supplements and medications in CKD

Supplement/medication Indication Common side effects
Vitamin D3
Recommend vitamin D 
supplementation in northern 
climates to meet nutrient needs as 
food sources are limited (e.g., 
fortified milk, fish) and sun 
exposure is limited in fall and 
winter months
RDI: 600 IU vitamin D3 daily 
9–50 years
RDI: 800 IU vitamin D3 daily 
>51 years
Information about vitamin D:
https://www.unlockfood.ca/en/
Articles/Vitamins- and- Minerals/
What- you- need- to- know- about- 
Vitamin- D.aspx

Documented vitamin D 
deficiency or living in 
northern climate where 
deficiency is presumed
Hypocalcemia with elevated 
PTH

-usually none

Vitamin D analog (calcitriol) Documented vitamin D 
deficiency
Hypocalcemia with elevated 
PTH

-GI upset is most common 
including gas, bloating, 
nausea; dry mouth, 
headache, palpitations

Calcium
Recommend calcium-rich diet 
+500 mg calcium citrate 1–2x/
day, depending on dietary intake
RDI = 1000 mg calcium daily for 
men
RDI = 1200 mg calcium daily for 
women
Food sources of calcium:
https://www.unlockfood.ca/en/
Articles/Bone- Health/Food- 
Sources- of- Calcium.aspx

Hypocalcemia -GI upset including nausea, 
diarrhea, constipation
-excess may lead to stone 
formation, soft tissue 
deposition, cardiac 
abnormalities

Phosphate binders Hyperphosphatemia -GI upset including nausea, 
vomiting, diarrhea, 
constipation, anorexia, 
abdominal pain

Iron
Recommend iron-rich diet + 
ferrous sulfate 45–60 mg 
elemental iron once or twice daily 
if needed based on low MCV <80 
and low ferritin <30
RDI = 8 mg daily males + females 
>51 years
RDI = 18 mg daily menstruating 
females
How to get more iron from foods:
https://www.unlockfood.ca/en/
Articles/Vitamins- and- Minerals/
How- to- get- more- iron.aspx

Iron deficiency with or 
without anemia

-GI upset including nausea, 
vomiting, constipation
-practical tip: less GI upset 
with ferrous sulfate or 
taking iron supplement 
after eating
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19.7.2  Patient- and Person-Centered Care

In the large, busy, and complex healthcare system, there is risk of losing sight of the 
patient as “person,” an autonomous individual with a broad life context outside of 
healthcare [76]. Patient-centered care has been demonstrated to improve patient 
satisfaction, engagement with treatment recommendations, health outcomes, and 
quality of life [10, 14, 20, 67]:

• Patient-centered care is respectful of and responsive to individual patient pref-
erences, needs, and values, ensuring that clinical decisions are guided by patient 
values [10, 67].

• Humanism in medicine is the application of scientific knowledge and skills 
with respectful, compassionate care that is sensitive to the values, autonomy, and 
cultural needs of individual patients and their families [10].

Table 19.8 outlines key elements of patient-centered care.

KDIGO acknowledges shared decision-making as a key component of patient- 
centered nutrition management. The process of adapting diet to manage CKD and 
comorbid conditions is a long and complex process that requires repeated 

Recommendation
 – Consider this context for each individual patient:

• What do they value?
• What gives meaning to their life?
• How do they spend their time?
• What do they enjoy?
• Who are their key people?

Table 19.6 (continued)

Supplement/medication Indication Common side effects
Erythropoietin-stimulating 
agents (ESAs)

Anemia (with or without 
iron deficiency), to 
stimulate the bone marrow 
to produce red blood cells

-hypertension, edema, 
nausea, fever, dizziness, 
pain at injection site
-uncommon but severe: 
polycythemia and 
associated complications, 
DVT and associated 
complications
-promotion of malignancy, 
if present

Data derived from [14, 18, 20, 41, 53, 55]
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adjustments over time [14, 18, 20, 53]. KDIGO promotes patient-centered solu-
tions, including recognition of differences in individuals such as age, dentition, cul-
tural food preferences, finances, and patient goals, while navigating dietary 
requirements that may at times be conflicting [20]. Working together with patients 
to set small, realistic achievable (SMART) goals is an effective strategy to facilitate 
sustainable behavioral change. SMART goals are [68]:

Table 19.7 The six stages of behavior change according to transtheoretical model [65, 66]

Stage of change Description of stage Clinician role
1 Precontemplation Individual does not intend to make 

changes or may not be aware that 
they have a behavior that needs 
changing

Be curious. Ask questions to 
understand. Empathize. Reflect 
what you have heard. make a 
brief recommendation. Offer 
support and opportunity to 
revisit topic.

2 Contemplation Individual is considering change 
and possibly weighing the pros and 
cons; however, ambivalence about 
change may persist

As above. Inquire as to future 
goals; acknowledge potential 
gains and losses. Identify 
current barriers, what it would 
take to initiate change.

3 Preparation Individual is ready to change 
behavior and taking small steps 
toward change

As above. Provide education. 
Support setting SMART goals. 
Plan for managing barriers and 
challenges. Assess supports. 
Ensure follow-up.

4 Action Individual has changed behavior 
and building new healthier habits

As above. Provide 
encouragement. Assess noted 
gains. Support focus on learning 
and stepwise approach toward 
goals. Ensure follow-up.

5 Maintenance Individual is sustaining behavior 
change

As above. Reinforce gains. 
Assess supports. Reflect on 
learning, challenges, enablers. 
Ensure follow-up.

6 Termination (or 
relapse)

The ultimate goal is ongoing 
integration of healthy lifestyle 
behaviors although maintenance 
over the long term can be difficult 
and fluctuation in choices and 
behaviors is commonly part of the 
cycle and should not be viewed as 
failure

Promote self-compassion, 
learning, perseverance, ongoing 
goal setting, stepwise approach, 
future focus. Offer ongoing 
support.

Table 19.8 Elements of patient-centered care [67]

Engage the patient as a whole person
Recognize and respond to emotions
Foster a therapeutic alliance
Promote an exchange of information
Share decision-making
Enable continuity of care, self-management, patient navigation
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• Specific
• Measurable
• Achievable
• Realistic
• Timely

Patient-centered care models include patient problem-solving, allowing patients 
to select strategies they feel will be successful for them, supporting patients as they 
work through issues, supporting self-efficacy and self-confidence, and incorporating 
self-selected behavioral goal setting [14]. Involvement of the patient’s family and/or 
caregivers in education and planning may also be helpful [14]. KDIGO acknowl-
edges that patients benefit from repeated visits with registered dieticians, supporting 
them to make informed decisions about their diet, employing shared decision-mak-
ing techniques, and learning from prior adjustments and their effect [14, 20].

19.7.3  Motivational Interviewing

The successful implementation of lifestyle changes such as physical activity and 
dietary modification is enhanced when healthcare providers employ motivational 
interviewing techniques [22, 69, 70]. A strengths-based approach is of value as it 
reinforces a patient’s abilities and successes, empowering their ongoing potential to 
set goals, learn, and make changes [71].

Recommendation
 – Ask patients about their own health priorities.
 – Review your role and perspective.
 – Negotiate what you will focus on together.

Clinical Pearl
 – Remember that choices are about trade-offs, weighing benefits and losses 

based on a patient’s values and goals.

Recommendation
 – Employ the five principles of motivational interviewing when engaging 

with patients about dietary and physical activity modifications:
• Express empathy through reflective listening.
• Develop discrepancy between goals/values and current behavior.
• Avoid argument and direct confrontation.
• Adjust to resistance, and avoid direct opposition.
• Support self-efficacy and optimism [69].
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Table 19.9 offers a sample of motivational interviewing phrases for use during 
clinical appointments. A detailed overview of motivational interviewing is beyond 
the scope of this chapter, and the reader is encouraged to access further resources on 
this topic for its relevance to lifestyle management of chronic health conditions, 
including CKD.

19.7.4  Interprofessional Teamwork

Optimizing care for patients with CKD, particularly those at advanced stages, 
requires the collective expertise of an interprofessional team of healthcare providers 
[14, 18, 20]. At the center of the team is the patient. Wrapping directly around the 
patient is their family, a term which we use broadly in this chapter to describe the 
people who are closely involved in the patient’s life as caregivers and supports.

CKD healthcare team members vary depending on local resources and may 
include:

• Nurse – providing direct patient care, coordination of care and education.
• Dietician – providing dietary assessment, education, and nutrition management 

strategies.

Recommendation
 – KDIGO recommends that people with progressive CKD be managed in a 

multidisciplinary care setting.
 – Care should include CKD education and dietary counseling, in addition to 

counseling about other treatment options for advanced disease [14, 18, 20].

Table 19.9 Sample of motivational interviewing phrases

“Help me understand…”
“In an ideal world, what would this look like for you?”
“What would it take to make this happen?”
“On a scale of 1–10, how motivated do you feel to make this happen?”
“What would it take to move this number up to a (fill in the blank)?”
“You used to be at a (fill in number), and now you are at a (fill in number); what made the 
difference?”
“So, what I hear you saying is…”
“To summarize what I understand, you would like to walk more to improve your health, and 
it’s difficult to feel motivated to get outside after work”
“For you, having a regular routine and a friend to walk with have been helpful strategies for 
staying active”
“How would you know if/when this has become a problem for you?”

Data derived from [22, 69–71]
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• Kinesiologist – providing exercise education, fitness assessment, and supervision.
• Physiotherapist – providing education, rehabilitation and treatment for muscu-

loskeletal health and mobility issues.
• Occupational therapist – providing rehabilitation skills, tools, and equipment 

to support activities of daily living and enhance daily function.
• Pharmacist – providing education and contributing to medication management 

and supply.
• Systems navigator – assisting patients in accessing resources in healthcare and 

social systems.
• Social worker – providing psychosocial and mental health support, education, 

and counseling.
• Dialysis technician – contributing to the safety and effectiveness of dialy-

sis care.
• Physician assistant – assisting in the provision of direct medical care to 

patients.
• Lab technician – obtaining and analyzing bloodwork samples.
• Physician – providing clinical assessment and diagnosis, ordering clinical inves-

tigations, and managing results and treatments, providing education and support, 
referring to other healthcare team members.

People with CKD benefit from the involvement of physicians with varying 
expertise, particularly as their condition becomes more advanced. Family physi-
cians oversee whole-person care longitudinally throughout all stages of a per-
son’s life and CKD disease trajectory. As CKD progresses toward more advanced 
stages, nephrology plays a key role in specialized and hospital-based manage-
ment. Depending on the patient, their stage of CKD, comorbidities, and goals of 
care, the physician team may also include specialists in psychiatry, endocrinol-
ogy, general internal medicine, cardiology, vascular surgery, radiology, trans-
plantation surgery, and palliative care. Timely communication among all team 
members is essential, promoting effective collaboration of specialized aspects 
of patient care, as well as effective linkage between hospital and community-
based care [14, 18, 20].

It is also important to acknowledge the valuable role that organizations outside 
of the healthcare system play in patient care and support [14, 18, 20]:

• Peer support groups – provide the opportunity to learn and receive support 
from others living with CKD and managing similar issues.

• Community support and advocacy organizations – provide education, sup-
port, and advocacy for issues of importance to people living with CKD.

As summarized in the CanMEDS competency framework, the work of physi-
cians “occurs within complex systems and thus requires the development of part-
nerships with patients, their families and support networks, or community agencies 
and organizations to influence health determinants” [72].
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19.7.5  Chronic Disease Self-Management (CDSM)

Although it is beyond the scope of this chapter to provide a detailed overview of 
CDSM, we note its importance in CKD and other chronic diseases, especially as related 
to lifestyle management strategies such as physical activity and nutrition [20, 73–75].

KDIGO recommends a structured self-management education program for peo-
ple with diabetes mellitus and CKD and goes further to define what the key objec-
tives of such a program should include, as follows [20]:

• Improve diabetes-related knowledge, beliefs, and skills.
• Improve self-management and self-motivation.
• Encourage adoption and maintenance of healthy lifestyles.
• Improve vascular risk factors.
• Increase engagement with medication, glucose monitoring, and complication 

screening programs.
• Reduce risk to prevent (or better manage) diabetes-related complications.
• Improve emotional and mental well-being, treatment satisfaction, and quality 

of life.

With the patient at the center of the healthcare team and bolstered by resources, 
education, and access to interprofessional expertise, healthcare providers can sup-
port management decisions that are consistent with patient’s goals, values, and 
priorities. There are many tools and resources available online to assist patients in 
taking an active role in their CKD management, including those to guide dietary 
modifications and physical activity. It is the responsibility of all healthcare provid-
ers to empower and equip patients to effectively participate in CDSM [20, 73–75].

In goal setting with patients, there is also value to anticipating potential barriers 
and challenges, planning strategies to manage them, and identifying supports to 
encourage and provide accountability. It is helpful to identify motivating and enabling 
factors to plan for success. Table 19.10 provides examples of physical activity vari-
ables patients might consider in making plans to increase movement or exercise.

Recommendation
 – Support patients in framing dietary choices as a component of chronic dis-

ease self-management over which they have control: “One of the things I 
have control over with regards to my health is the food choices that I make.”

Table 19.10 Exploring patient preferences for physical activity

Time of day Indoor or outdoor
Land or water Cost or no-cost
Scheduled or spontaneous Competitive or recreational
Solo or group Weight bearing or non-weight bearing
Equipment or none Weather and season dependency
Adventure or predictability Skills-based or intuitive
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KDIGO encourages the use of technology to enhance learning, including nutri-
tion apps, social media, and online nutrient database information [20]. Refer to 
Table 19.4 to review various online resources to support patients in lifestyle man-
agement of their CKD.

Figure 19.3 illustrates the patient at the center of their own CKD management.

Clinical Pearl
 – Ensure that people with CKD have access to reliable resources to guide 

their lifestyle choices, including those available online and via mobile apps 
[20, 77].

Recommendation
 – Be attentive to the potential for unintentionally overwhelming patients 

with too much information at one time.
 – Prioritize and provide patients with only the amount of information they 

feel able to manage at each visit.
 – Work together to come up with small, realistic goals patients can work on 

in between healthcare visits.
 – Reinforce small steps are the key to sustainable behavioral changes.
 – Provide opportunities for questions, repetition, and follow-up [14, 20].

Community

Interprofessional
healthcare 

team 

Family

Person with
CKD

Fig. 19.3 Patient at the 
center of the healthcare 
team. (Data from [18, 65]. 
“Family” denotes the 
people who are important 
to the individual and who 
care for and support the 
individual)
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19.8  Physician Advocacy

Advocacy is a key role for all physicians, as defined in the competency frame-
works of the Royal College of Physicians and Surgeons of Canada (RCPSC), the 
College of Family Physicians of Canada (CFPC), and the Accreditation Council 
for Graduate Medical Education (ACGME) [72, 78, 79]. Advocacy occurs at the 
level of individual patients, for example, in completing forms for patients to 
gain access to resources through insurance or governmental programs. Advocacy 
also occurs at the level of the community; physicians work to streamline access 
to healthcare and to enhance the effectiveness of service delivery; physicians 
advocate for policies and planning that prioritize health equity. On an even 
greater scale, physicians contribute to national and international advocacy 
through professional organizations and charitable foundations that support indi-
viduals with CKD.  This may involve scholarship, education, leadership, and 
fundraising initiatives.

Physicians are key influencers in the political sphere and can amplify the 
voice of their patients on important issues related to healthcare and healthy life-
styles. It is important to consider how the community’s already-built environ-
ment promotes or discourages active living through bike lanes, green space such 
as parks and trails, sidewalks, and recreation facilities (both indoor and outdoor). 
Related to equitable access to nutrition, physicians can advocate for eradication 
of food deserts and distributed access to healthy food share programs and com-
munity gardens.

It is important for clinicians to identify the barriers that people with CKD face in 
trying to adopt healthcare recommendations. Physicians should ask patients if they 
are able to make ends meet each month and if security of food and/or housing is a 
concern. It is important to clarify if a person has health insurance and if medication 
costs are an issue, especially if it is noted that they are not regularly taking their 
medications. Similarly, clinicians should understand how people manage transpor-
tation for healthcare visits. Related to these issues, physicians play a key role in 
advocating for the eradication of poverty, prioritization of affordable housing, 
accessibility of medications and healthcare, and affordable healthy food options 
for all.

CanMEDS, a postgraduate training competency framework, highlights the advo-
cate role and identifies effective physicians as those who are “accountable to society 
and recognize their duty to contribute to efforts to improve the health and well- 
being of their patients, their communities, and the broader populations they serve” 
[72]. The document elaborates that “improving health is not limited to mitigating 
illness or trauma, but also involves disease prevention, health promotion, and health 
protection [as well as] promoting health equity, whereby individuals and popula-
tions reach their full health potential without being disadvantaged by, for example, 
race, ethnicity, religion, gender, sexual orientation, age, social class, economic sta-
tus, or level of education” [71].
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Table 19.11 highlights valuable resources for healthcare providers involved in 
the care of patients with CKD, for continuing education, research, and advocacy 
initiatives.

19.9  Vignette Analyses: “Samuel and Ana: Learning 
and Living”

Samuel continued to receive collaborative care from his healthcare team and was 
actively involved in education and dialogue for self-management, including lifestyle 
strategies. He continued to learn ways to optimize his nutrition and to meet energy 
needs for his ongoing physical activity. Although he no longer played competitive soc-
cer, he participated as a team manager and linesman during matches; between dialysis 
sessions he had a routine which included brisk walking, resistance training, and yoga.

Ana benefited from collaboration with members of her healthcare team to make 
dietary adjustments and begin supplements; as a result, her iron and vitamin D lev-
els improved to within optimized levels. Sleep apnea was diagnosed, and she initi-
ated treatment with a continuous positive airway pressure (CPAP) device at night, 
which helped to improve the quality of her sleep. Ana participated in virtual cogni-
tive behavioral therapy (CBT) sessions, which were of benefit to managing her 
adjustment reaction with depressed mood. She was supported in medical modifica-
tions at work which included more frequent breaks, which she used for short peri-
ods of sitting and healthy snacks. Overall, Ana noted improved motivation and 
energy such that she was able to start short walks with her partner around the neigh-
borhood most evenings after dinner.

Table 19.11 Healthcare provider resources to support lifestyle management in CKD

Organization Web link
Canadian Society for Exercise Physiology 
(CSEP)

https://csepguidelines.ca/

Ontario Renal Network (ORN) https://www.ontariorenalnetwork.ca/en/
kidney- care- resources/clinical- tools

KDIGO (Kidney Disease: Improving Global 
Outcomes)

https://kdigo.org/guidelines/

National Kidney Foundation https://www.kidney.org/professionals
American Kidney Fund https://www.kidneyfund.org/training/
Kidney Foundation of Canada https://kidney.ca
Interdisciplinary Chronic Disease 
Collaboration (ICDC)

http://www.ckdpathway.ca/

Kidney Supportive Care Research Group https://www.ckmcare.com/PractitionerPathway/
AtAGlance

Canadian Society of Nephrology (CSN) https://www.csnscn.ca/_education/
Exercise is medicine (EIM)-American 
College of Sports Medicine (ACSM)

https://www.exerciseismedicine.org/support_
page.php/health- care- providers/
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19.10  Key Takeaways

• Physicians and healthcare providers play an important role to empower patients 
to engage in healthy lifestyle choices such as physical activity and balanced 
nutrition.

• Regular physical activity is beneficial to the physical and mental health of 
patients with CKD, slowing disease progression and risk of 
complications.

• Dietary choices are important for physical and mental health for patients with 
CKD, specifically related to reducing risk of cardiovascular disease and optimiz-
ing glucose, sodium, phosphorus, potassium, protein, iron, calcium, and 
vitamin D.

• A patient-centered approach to care that includes identifying a patient’s values, 
priorities, goals, interests, and barriers is key to engaging patients in lifestyle 
management of CKD.

• Motivational interviewing, patient education, and collaborative self-management 
are important skills in working with patients to promote healthy lifestyle 
choices in CKD.

• An interprofessional team-based approach to care is key to optimally supporting 
patients in lifestyle management of CKD; this includes the expertise of a dieti-
cian specializing in kidney disease as patients reach more advanced stages of 
disease (stages 3–5).

• People with CKD and their families benefit from community connections includ-
ing peer support groups, community organizations, and advocacy groups.

• Healthcare providers should provide reliable online and app-based resources 
to support patients with CKD in education and collaborative 
self-management.

• People with CKD should be encouraged to apply self-compassion in ongoing 
efforts toward healthy lifestyle choices, maintaining a positive future focus, and 
learning from challenges and setbacks.

• Physicians and healthcare providers play a key role to advocate for policies and 
resources that support healthy lifestyle options for all patients, including access 
to physical activity and financial and food security.
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20Gender Disparity and Women’s Health 
in Kidney Disease
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20.1  Introduction

The Institute of Medicine defines gender as “self-representation as male or female, 
or how that person is responded to by social institutions based on the individual’s 
gender presentation” [1, 2]. Gender therefore encompasses the social differences 
between men and women that are governed by culture, society, and relationships. 
Sex is defined as “the classification of living things, generally as male or female 
according to their reproductive organs and functions assigned by chromosomal 
complement” [1]. These distinctions between gender and sex are important when 
evaluating differences between men and women in the context of kidney disease. It 
was not until 1993 when the National Institute of Health mandated researchers to 
include both men and women in federally funded clinical studies through the 
National Institutes of Health Revitalization Act [3]. Since then, there has been an 
exponential increase in research studies dedicated to understanding the specific 
experiences of women with kidney diseases.
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20.2  Gender Disparities in Chronic Kidney Disease

Chronic kidney disease (CKD) is more prevalent among women than men in many 
parts of the world; for instance, the prevalence of CKD in women is double that of 
men in France, Thailand, Portugal, and Turkey [2, 4]. In the United States, 15% of 
women have CKD versus 12.8% of men [5]. Longer life expectancy in women, 
resulting in age-related kidney decline, may contribute to these differences. 
Interestingly, the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) 
equation used to estimate glomerular filtration rate (GFR) assigns a lower GFR to 
women compared to men of the same age, race, and serum creatinine value. 
Measured GFR using iohexol clearance similarly demonstrates lower GFR values in 
women. While the CKD-EPI equation is commonly used in clinical practice, it con-
tains measurement bias. Measured GFR is often higher than estimated GFR using 
the CKD-EPI equation, leading to an underestimation of kidney function in women 
[4]. Further epidemiological studies are needed to fully investigate accurate mea-
surements of decreased kidney function in women and determine its actual 
prevalence.

Although CKD is more prevalent among women, men are at greater risk for the 
development of end-stage kidney disease (ESKD). In a Norwegian study evaluating 
the risk of kidney failure and death, the 10-year cumulative incidence of kidney 
failure was 0.08 (95% confidence interval [CI] 0.05–0.11) in men and 0.03 (95% CI 
0.02–0.04) in women [6]. A similar trend was observed for the incidence of death in 
the same population. The 10-year cumulative incidence of death was 0.61 in men 
and 0.47  in women [6]. Similarly, the Australia and New Zealand Dialysis and 
Transplant Registry (ANZDATA) observed that 60% of patients with ESKD were 
men [2, 4].

Testosterone has been suggested as a possible contributor to decline in kidney 
function. Testosterone has been implicated for its pro-inflammatory effects, in con-
trast to estrogen which has demonstrated anti-fibrotic and anti-apoptotic character-
istics. There are three different estrogen receptors in the kidney: estrogen receptor 
alpha, estrogen receptor beta, and G-protein-coupled receptor. Estradiol 2 decreases 
collagen synthesis and may increase nitric oxide synthase resulting in intraglomeru-
lar vasodilation and decreased filtration fraction [7]. Young premenopausal women, 
post-oophorectomy, are at increased risk for CKD. Observational studies on raloxi-
fene and selective estrogen receptor modulators (SERM) show decreased CKD pro-
gression suggesting estrogen may be renoprotective. Selective estrogen receptor 
modulators or 17-ß-estradiol may reduce albuminuria, tubulointerstitial injury, and 
podocytopathy and improve kidney function. This suggests that sex hormones may 
also play an important role in kidney disease and possible progression of disease.

Estrogen and testosterone also have varying impact on the renin-angiotensin sys-
tem (RAS). Estrogen decreases the synthesis of angiotensin-converting enzyme 
while increasing the synthesis of angiotensinogen. There is a decrease in arterial 
pressure via the angiotensin type 2 (AT2) and angiotensin-converting enzyme 2 
(ACE2) receptors. Testosterone promotes the release of renin increasing arterial 
pressure. In addition to the impact of sex hormones, X-linked and Y-linked genes, 
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chromosome mosaicism, and parental imprinting have been associated with kidney 
injury [5, 8]. These differences in sex hormones largely observed in animal studies 
may provide some explanations on how hormonal differences contribute to dispari-
ties in CKD progression between men and women.

While multiple studies demonstrate more rapid kidney disease progression in 
men, further evaluation for disparities in nephrology care is also needed. It is unclear 
if there are major differences in nephrology clinic referral rates between men and 
women throughout the world. We know that women are less likely to have an aware-
ness regarding CKD, which may impact their care. Using data from NHANES, 
Coresh et al. observed that women with CKD had lower levels of CKD awareness 
[2, 9]. Additionally, there are also gender disparities in permanent dialysis access. 
The odds of arteriovenous fistula placement are lower in women when initiating 
hemodialysis compared to men. Smaller vessel size, differences in referral for vas-
cular access procedures, and hesitancy to have surgery among women contribute to 
these gender disparities.

Unfortunately, racial disparities in arteriovenous fistula placement are further 
observed among Black women who had even lower the odds of arteriovenous fistula 
placement compared to men upon initiation of hemodialysis (odds ratio [OR] 0.66, 
95% CI 0.62–0.69, p < 0.0001), while non-Black women had OR 0.70 (95% CI 
0.68–0.73, p  <  0.0001) [7]. Women are also more likely to choose conservative 
management of their kidney disease. Several studies have found that older women 
are two or three times more likely to choose conservative management of kidney 
disease [2, 4, 10]. More studies on how nephrology care impacts women with CKD 
including ESKD are needed.

20.3  Gender Disparities in Hospitalizations and Mortality 
in Patients with ESKD

Women receiving kidney replacement therapy are at risk for increased hospitaliza-
tion and mortality. Women on hemodialysis have a 20% higher rate of all-cause 
hospitalization and length of stay as compared to men in the United States [4]. 
Women on peritoneal dialysis also have a higher risk of hospitalization, with 
infection- related hospitalizations accounting for 24% increased risk in women as 
compared to men. These risks for hospitalization are more pronounced among 
younger women receiving kidney replacement therapy compared to older women. 
For instance, women between the ages of 18 and 34 years had more than 50% higher 
risk of hospitalization than men, but women over 75 years old had only 16% higher 
risk of hospitalization than men of similar age. These gender differences in risks for 
hospitalization in patients with ESKD may be attributed to differences in hypoalbu-
minemia, a marker of decreased health status, nonadherence to medications, and/or 
other medical therapy [4].

Although women often have a survival advantage over men in the general popu-
lation, this advantage is often lost with kidney replacement therapy. Younger women 
on dialysis under 45  years of age have shown to have a higher mortality as 
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compared to men of the same age. Much of the higher death rate among younger 
women on dialysis is attributed to infection. For instance, women on peritoneal 
dialysis have higher rates of death due to sepsis and peritonitis. Similar results have 
also been observed in children, with girls having higher rates of infection-related 
deaths as compared to boys [11]. Data from the Dialysis Outcomes and Practice 
Patterns Study (DOPPS) in the United States and Japan demonstrated that urea 
reduction ratio, a percentage used to denote how much urea is removed with dialy-
sis, was associated with mortality risk. Female dialysis patients with a urea reduc-
tion ratio of over 75% had a decrease in mortality risk by 15% compared to women 
with a urea reduction ratio of 70–75% [11]. Higher urea clearances have been asso-
ciated with reduced mortality in women on dialysis. These results were supported 
by the Hemodialysis (HEMO) study in which women on hemodialysis also experi-
enced reduced mortality and morbidity with intensive dialysis dose in the setting of 
residual kidney function [7].

20.4  Gender Differences in Kidney Transplantation

Women are more likely to be kidney transplant donors rather than recipients. 
Decreased numbers of male donors may be a result of comorbidities, high disease 
burden, and social concerns such as taking time off from work [7]. In addition, 
human leukocyte antigen (HLA) sensitization in multiparous women may contrib-
ute to disparities in kidney transplantation. Other barriers to transplant include 
referral to transplant nephrologists and placement on the waiting list. Older women 
may be less likely to be placed on the transplant waiting list. Women above age 55 
were 29% less likely to be on the transplant list compared to women less than 
45 years of age [12]. Once transplanted, there are gender differences in allograft 
survival. Multiple studies have observed higher or equal risk of allograft failure in 
women compared to men. In contrast, women age 45 years and older had reduced 
outcomes of allograft failure [4]. Studies on quality of life posttransplant also do not 
demonstrate a drastic improvement in women as they do for men.

20.5  Common Disorders and Psychosocial Concerns 
of Women with Kidney Disease

20.5.1  Depressive Disorders

Depressive disorder is the most common comorbid psychiatric condition among 
patients with ESKD on hemodialysis and has been associated with mortality and 
hospitalizations in patients with ESKD [3]. Patients with depressive disorder have 
higher rates of hospitalization than other patients without psychiatric comorbidity. 
Depressive disorder continues to be more prevalent in women on hemodialysis 
compared to men [4]. Despite these findings, patients are often untreated. Social 
support has been found to be a predictor of survival in patients on hemodialysis. 
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This is complicated by the fact that often spouses of patients may also experience 
depressive symptoms. Approximately 20% of spouses of patients on dialysis 
reported depressive symptoms in a Canadian study [13]. Women on hemodialysis 
additionally score higher on scales measuring anxiety as well.

Assessments on quality of life such as the health-related quality of life (HRQOL) 
demonstrate a lower score in women than in men. Lower scores on the HRQOL 
have been associated with depressive disorders [10]. Although transplant generally 
decreases mortality and increases quality of life, improvement in quality of life is 
not as commonly observed in women than men. Further studies on quality of life of 
women with kidney disease, including those requiring kidney replacement therapy, 
are needed to properly elucidate the psychosocial impact of kidney disease on 
patients. (For more information on psychiatric aspects in patients with CKD, see 
Chap. 10, Common Psychiatric Disorders in the Renal Patient.)

20.5.2  Sexual Dysfunction

Sexual dysfunction is common among women with kidney disease, especially those 
requiring kidney replacement therapy. Prevalence of sexual dysfunction is 50–80% 
in patients with CKD [14]. Sexual dysfunction has been associated with depressive 
disorder, menopause, age, diabetes mellitus, and risk for cardiovascular events. 
Common manifestations of sexual dysfunction in women with CKD are presented 
in Table 20.1 [15].

Clinical Pearl
 – Diagnosing depressive disorder in patients with kidney disease may be 

challenging as symptoms of fatigue, weakness, and failure to thrive may be 
attributed to their underlying kidney disease and not the depressive disor-
der. Patients with kidney disease should be evaluated for uremia with con-
cern for inadequate dialysis or need to initiate dialysis.

Table 20.1 Common associated factors and manifestations of sexual dysfunction in women with 
chronic kidney disease [15]

Associated factors Common manifestations
Age Atrophic vaginitis
Depressive disorder Dyspareunia
Menopause Decreased vaginal lubrication
Diabetes mellitus Infertility
Risk for cardiovascular events Early menopause

Amenorrhea
Loss of libido
Difficulty with arousal or orgasm
Hypogonadism
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Hormonal abnormalities contribute to sexual dysfunction. Hyperprolactinemia is 
observed in women with advanced kidney disease because of decreased kidney 
clearance and increased prolactin production. Prolactin inhibits gonadotrophin syn-
thesis, decreasing libido, and contributes to amenorrhea and oligomenorrhea. 
Decreased levels of estradiol have also been implicated in sexual dysfunction. 
Lower levels of estradiol cause vaginal atrophy, vaginal dryness, and dyspareunia, 
contributing to sexual dysfunction in women with kidney disease [10, 16]. Although 
hormone replacement therapy has been demonstrated to improve sexual activity in 
young women with advanced CKD, there is limited data on the benefits of hormone 
replacement therapy in postmenopausal women with advanced kidney disease [16]. 
Hyperparathyroidism also contributes to sexual dysfunction.

The Female Sexual Function Index (FSFI) is a 19-item questionnaire which 
includes the following categories: sexual desire, arousal, orgasm, satisfaction, pain, 
and lubrication, with a maximum score of 36. Studies utilizing the FSFI measure on 
women with CKD with/without ESKD demonstrate lower scores than in the general 
population. Scores less than 26.5 were suggestive of sexual dysfunction [15]. 
Dialysis modality may also impact performance on the FSFI measure, with patients 
on hemodialysis scoring lower. Sexual dysfunction can also impact quality of life. 
It has also been associated with anxiety, depression, loss of self-confidence and 
esteem, poor self-image, and marital issues, as well as adverse cardiovascular out-
comes [10].

Treatment of sexual dysfunction involves management of underlying comorbidi-
ties and review of medications which may be associated with sexual dysfunction, 
such as aromatase inhibitors, antidepressants, and antipsychotics. Testosterone has 
also been effective in improving sexual interest in women with hypoactive sexual 
desire disorder [15]. Kidney transplant can improve sexual health with evidence of 
improvement in FSFI observed in previous studies. (For more information on sexual 
function aspects in patients with CKD, see Chap. 13.)

Clinical Pearl
 – Many antidepressants, mood stabilizers including lithium, antipsychotics, 

benzodiazepines, antihypertensives, immunosuppressants, spironolactone, 
opioids, and glucocorticoids are associated with sexual dysfunction.

Recommendation
 – In addition to a detailed medical and sexual history, the Female Sexual 

Function Index (FSFI), medications, and laboratory data (BUN, creati-
nine) should be obtained to evaluate sexual dysfunction in women with 
kidney disease.
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20.6  Pregnancy in CKD

Pregnancy is not as common in women with CKD (including ESKD) compared to 
the general population. Kidney disease disrupts the hypothalamic-pituitary ovarian 
axis, resulting in reduction in fertility. The normal cyclical release of gonadotropin- 
releasing hormone does not occur, causing impaired functioning of the luteinizing 
hormone and follicular-stimulating hormone, leading to low estrogen levels and 
anovulation. Hyperprolactinemia due to overproduction and decreased kidney 
clearance also contributes to anovulation [17]. For example, 70% of women on 
dialysis either experience amenorrhea or oligomenorrhea [18]. Additionally, sexual 
dysfunction may limit sexual activity and become another barrier to conception for 
women with CKD.

Unfortunately, women with CKD including ESKD have a higher risk of adverse 
pregnancy outcomes than the general population. Women with CKD have fivefold 
increased odds of preterm birth and tenfold increased odds of preeclampsia [19]. 
Women with ESKD have higher rates of preeclampsia, occurring in 5–20% of preg-
nancies, cesarean delivery in up to 74% of pregnancies, with up to 70% of neonates 
requiring neonatal intensive care admission upon delivery [18].

Important adaptive physiological changes occur at 4–6  weeks gestation [20]. 
Systemic vasodilation occurs with an increase in plasma volume. In the kidney, 
vasodilation gives rise to an increase in renal plasma flow and GFR.  GFR can 
increase up to 40–50%. Proteinuria also increases during this period due to glo-
merular hyperfiltration and can be as high as 300 mg/g based on 24-hour urine col-
lection [19].

Qualitative studies that have assessed the perspectives of women with CKD 
regarding motherhood have shown that many women had the desire to have children 
and expressed sentiments of grief, guilt, and blame due to failure to conceive. 
Perspectives regarding motherhood varied based on country of origin. For instance, 
women in Brazil and Saudi Arabia defined success by marriage and motherhood, 
while women in the United States felt that their relationships with their partners 
improved because of experiencing challenges to conceive [21]. Women also 
expressed fear and apprehension of emotional attachment and investment to the 
fetus due to concerns for miscarriage, stillbirth, or genetic defects. As a result, some 
women were reluctant to purchase items for their unborn children. Women with 
kidney transplants also expressed concerns about how their babies may be impacted 
by exposure to immunosuppression [21].

Prenatal care of women with kidney disease requires close observation with mul-
tidisciplinary management by nephrologists, neonatologists, dieticians, social 
workers, nurses, as well as other specialists depending on other comorbid condi-
tions. Low-dose aspirin should be used for the prevention of preeclampsia. Women 
on hemodialysis should undergo frequent and intensive hemodialysis sessions. 
Similarly, women on peritoneal dialysis may require increased volume and 
exchanges, which may be challenging with the growing fetus.
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20.7  Pregnancy in Kidney Transplant

Posttransplant fertility rates increase as the function of the hypothalamic-pituitary 
ovarian axis is restored due to improvement in kidney function. A meta-analysis on 
live birth rates in kidney transplantation through 2017 demonstrated a 73% live 
birth rate compared to 62% in the general population [22]. Nevertheless, transplant 
recipients remain at risk for adverse maternal and fetal outcomes. Over 50% of 
pregnancies are at risk for hypertension, while up to 30% of pregnancies are at risk 
for preeclampsia [22]. The risk for cesarean section is higher among transplant 
patients compared to the general population and was observed to be at 62.6% vs. 
26.9–32.7%. The risk of preterm birth can range between 43.1% and 65.4% among 
pregnancies in kidney transplant recipients [22]. Allograft rejection remains a con-
cern in the immediate transplant period. Pregnant patients with allograft dysfunc-
tion, with a serum creatinine >1.3 mg/dL, hypertension, and/or proteinuria defined 
as >500 mg/day are at higher risk for allograft failure.

Changes to immunosuppression regimen is an important consideration prior to 
pregnancy. Mycophenolate mofetil can cause congenital malformations such as 
congenital heart defects and cleft lip and palate, as well as adverse pregnancy out-
comes such as preterm birth and miscarriage [19]. Calcineurin inhibitors (e.g., 
tacrolimus), azathioprine, corticosteroids, and intravenous immunoglobulin can be 
safely used in pregnancy. In contrast, mTOR inhibitors like sirolimus and everoli-
mus have been found to be associated with higher fetal mortality in animal studies 
and are contraindicated in pregnancy [19]. There are limited studies on the use of 
belatacept, antithymocyte globulin, basiliximab, rituximab, and alemtuzumab in 
pregnancy for immunosuppression, which requires further investigation [19, 22].

20.8  Case Vignette

A 32-year-old female sought preconception counseling. She had end-stage kidney 
disease due to IgA nephropathy. She received a kidney transplant from her husband 
2 years previously. She had an acute rejection episode 4 months posttransplantation 
that was successfully treated with glucocorticoids, and kidney function had been 

Clinical Pearl
 – Chronic kidney disease is a risk factor for adverse maternal and fetal preg-

nancy outcomes.

Recommendation
 – An interdisciplinary team composed of nephrologists, maternal fetal medi-

cine physicians, and neonatologists is needed to provide effective perinatal 
management.
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stable subsequently. She felt well and reported no symptoms at evaluation. Vital 
signs included blood pressure of 114/68 mm Hg and pulse rate of 76/min. Physical 
examination was normal. Laboratory studies showed creatinine of 1.2 mg/dL. Her 
current medications were mycophenolate, tacrolimus, and prednisone. What would 
be the most appropriate management?

20.9  Case Vignette Analysis

Based on the patient’s presentation in the vignette, mycophenolate should be switched 
to azathioprine. Management of immunosuppression in kidney transplant recipients is 
important due to the concern for teratogenic risk. Mycophenolate mofetil is a US FDA 
category D drug and has shown to be associated with limb and facial congenital anom-
alies including microtia, hypoplastic nails, shortened fifth finger, cleft lip and palate, 
congenital diaphragmatic hernia, and congenital heart defects. Additionally, myco-
phenolate mofetil increases the risk of spontaneous abortion and congenital malfor-
mation. Although data is limited with human exposure with sirolimus, sirolimus is 
contraindicated in pregnancy due to increased fetal mortality in animal studies. 
Azathioprine, low-dose corticosteroids (less than 20 mg/day in prednisone equiva-
lents), and calcineurin inhibitors, including tacrolimus and cyclosporine, are safe to be 
used during pregnancy. Medications that are teratogenic should be switched or stopped 
at least 6  weeks before conception in kidney transplant recipients. Due to similar 
pharmacological class effects, it is recommended to switch mycophenolate mofetil to 
azathioprine and sirolimus to calcineurin inhibitors. Counseling for childbearing and 
risk of teratogenicity with immunosuppression should start as early as pretransplant 
evaluation and should be continued at every posttransplant clinic visit. Women of 
childbearing potential should undergo risk evaluation and mitigation strategy (REMS) 
and should be advised to use effective contraception while taking mycophenolate.

20.10  Postpartum Care in Patients with CKD

Careful monitoring of blood pressure should occur as women with kidney disease 
are at higher risk for hypertensive disorders. Additionally, medications should be 
evaluated to ensure they are safe if women choose to breastfeed. Ultrafiltration 
should also be limited in women requiring kidney replacement due to a reduction in 
breast milk production with aggressive fluid removal. Finally, social and emotional 
support should be provided to women with CKD and kidney transplant as postpar-
tum depression is higher among women with chronic medical conditions [18, 23].

Management of women with kidney disease in the peripartum period is summa-
rized in Table 20.2 [18, 19, 22, 24].

Clinical Pearl
 – Women with CKD are at higher risk of postpartum complications.
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Recommendation
 – During the postpartum period, women with CKD should be monitored for 

preeclampsia, acute kidney injury, thrombotic microangiopathies, venous 
thromboembolism, and postpartum mood disorder.

Table 20.2 Management of women with kidney disease in the peripartum period [18, 19, 22, 24]

Prepregnancy Pregnancy Delivery Postpartum
Assess 
underlying renal 
disease with 
stable renal 
function/disease 
and minimal 
proteinuria 
preferable prior 
to pregnancy

Continue to evaluate renal 
function and manage 
underlying renal disease with 
medications that are safe for 
pregnancy
Common causes of acute 
kidney injury:
   Hyperemesis gravidarum
   Septic abortion
   Urinary tract infection
   Preeclampsia
   Hemolysis
   Elevated liver enzymes
   Low platelets syndrome
   Acute fatty liver of 

pregnancy
   Obstructive uropathy
   Placental abruption and 

placental hemorrhage

Assess renal 
function

Assess renal 
function and blood 
pressure

Review 
medications and 
stop teratogenic 
medications if 
pregnancy 
desired

Target blood pressure 
<150/90 mm Hg with close 
monitoring for preeclampsia
Prescribe aspirin to decrease 
risk for preeclampsia

Evaluate for signs 
of magnesium 
toxicity and 
magnesium levels 
in patients with 
CKD who receive 
magnesium for 
prevention of 
eclampsia

Assess for signs of 
postpartum mood 
disorders such as 
depressive disorder 
or blues, 
postpartum 
psychosis, or 
posttraumatic stress 
disorder

Optimize blood 
pressure with 
control of 
additional 
comorbid 
conditions

Initiate prophylactic 
anticoagulation for patients 
with nephrotic syndrome and 
hypoalbuminemia and history 
of thrombosis (e.g., systemic 
lupus erythematosus with 
antiphospholipid antibodies) 
with unfractionated heparin 
or low molecular weight 
heparin
Monitor for anemia

Careful evaluation 
of individual 
patient’s anatomy 
warranted with 
location of a 
transplanted kidney 
and/or ureters, 
bladder to prevent 
injury during 
cesarean delivery

Review medications 
and ensure safe for 
breast feeding

Utilize shared 
decision-making 
to determine the 
best time for 
pregnancy

Consider if biopsy necessary 
with preference for first and 
second trimesters if warranted

Discuss plan for 
contraception
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20.11  Key Takeaways

• There is a high prevalence of CKD among women as compared to men worldwide.
• Women with CKD have lower CKD awareness, inferior dialysis access place-

ment, and decreased access to kidney transplants, as compared to men with CKD.
• Women with kidney disease have a high prevalence of depressive disorders and 

sexual dysfunction.
• Women with kidney disease are at increased risk of adverse maternal and fetal 

outcomes during pregnancy including postpartum depressive disorder.
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21Cultural Considerations When Caring 
for Racial and Ethnic Minority Patients 
with End-Stage Renal Disease

Emma Gregory, Tricia K.W. Woo, and Ana Hategan

21.1  The Basics of Chronic Kidney Disease and End-Stage 
Renal Disease

As it is also detailed elsewhere in this book, we will only briefly review chronic 
kidney disease (CKD) including end-stage renal disease (ESRD) here. In 2012, 
Kidney Disease: Improving Global Outcomes (KDIGO) updated their Clinical 
Practice Guideline for the Evaluation and Management of Chronic Kidney Disease 
[1]. The guideline defines CKD as “abnormalities of kidney structure or function, 
present for at least 3 months, with implications for health.” CKD is further classified 
according to etiology, glomerular filtration rate (GFR), and degree of albuminuria. 
It is divided into five main classifications, summarized in Table 21.1 [1]. Category 
G5 (GFR < 15 mL/min/1.73 m2) indicates renal failure.

In response, the Canadian Society of Nephrology suggested adding the suffix 
“–D” to category G5 to signify patients treated with dialysis and “–T” for those 
treated with renal transplantation (RTX) [2]. Dialysis and RTX are the two renal 
replacement therapy (RRT) options available to patients. Suffix “–ND” signifies 
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patients who receive neither [2]. G5ND does not differentiate between patients for 
whom RRT is inaccessible, those who decline it, and those who have not yet been 
offered it [2]. While ESRD is not part of KDIGO’s clinical nomenclature, it gener-
ally refers to patients with renal failure (defined by KDIGO) or those who require 
RRT to survive [3]. As one will come to see, patients with ESRD face a variety of 
complex medical decisions about their renal care, which may be further compli-
cated by cultural factors.

21.2  The Global Burden of CKD and ESRD

In 2017, the GBD Chronic Kidney Disease Collaboration published a systematic 
analysis of the estimated global burden of disease (GBD) in those with CKD [3]. At 
that time there were nearly 698 million cases of CKD worldwide, and the average 
prevalence was 9.1% (ranging from 8.5% to 9.8%) [3]. A subset of patients with 
CKD progress to ESRD depending on etiology, GFR, degree of albuminuria, and 
other important risk factors [1]. In their analysis, the Collaboration defined ESRD 
as patients with CKD who were treated with RRT [3]. The G5 category accounted 
for 0.07% of the global prevalence rate in 2017, while dialysis and RTX accounted 
for 0.04% and 0.01%, respectively [3].

Furthermore, CKD was associated with high morbidity in 2017, resulting in 
nearly 36 million disability-adjusted life years (DALYs). Patients with renal failure 
or on dialysis were the most affected [3]. In sum, DALYs is the number of “years of 
productive life lost due to disability,” as well as “years of potential life lost due to 
premature mortality” [4]. About 2.5 million patients worldwide received RRT in 
2017, and this number is expected to double by 2030 with increasing global access 
to RRT [3]. CKD was also associated with high mortality, ranking as the 12th lead-
ing cause of death that year (partly due to poor access to RRT) and causing over one 

Clinical Pearl
 – CKD is “abnormalities of kidney structure or function, present for at least 

3 months, with implications for health” [1].
 – Patients with ESRD have renal failure (i.e., GFR < 15 mL/min/1.73 m2) 

and/or rely on RRT (dialysis or renal transplantation) to survive [1, 3].

Table 21.1 The five classifications of CKD (Adapted from KDIGO 2012) [1]

GFR category GFR (mL/min/1.73 m2) Change in renal function
G1 ≥ 90 Normal or high

G2 60–89 Mildly decreased
G3a 45–59 Mildly to moderately decreased
G3b 30–44 Moderately to severely decreased
G4 15–29 Severely decreased
G5 <15 Renal failure

CKD chronic kidney disease, KDIGO Kidney Disease: Improving Global Outcomes
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million patient deaths [3]. Now that we have briefly reviewed CKD and ESRD as 
well as their global burden, we will turn our attention to the growing diversity of 
patients with ESRD.

21.2.1  ESRD Prevalence Among Racial/Ethnic Minority Groups

There is growing interest in the number of patients from racial/ethnic minority 
groups (minorities) with CKD and ESRD globally. While nearly one third of patients 
with CKD resided in China and India in 2017, most English-language articles focus 
on five countries with highly diverse populations [3]. Given the language bias inher-
ent in our search, our references are mainly from Canada, the United States (USA), 
the United Kingdom (UK), Australia, and New Zealand. For example, with the 
increase in global migration by choice or forced, 18.5% of the US population iden-
tify as Hispanic/Latino, 13.4% as Black/African American, 6% as Asian, 1.3% as 
American Indian/Alaska Native, and 0.2% as Native Hawaiian/Other Pacific 
Islander [5]. Taken together, nearly 40% of the US population in 2019 included 
persons from minorities, whether they were US-born, immigrants, or other migrants.

In regard to migrants, the United Nations High Commissioner for Refugees 
reported 4 million asylum-seekers and 26 million refugees worldwide in 2019 [6]. 
Nearly 70% of these persons came from just five countries: Myanmar, South Sudan, 
Afghanistan, Syria, and Venezuela [6]. Asylum-seekers (i.e., persons claiming asy-
lum but who do not yet have legal refugee status) and refugees often enter neighbor-
ing countries when displaced [6]. However, they may also arrive in Canada, the 
USA, the UK, the European Union (EU), Australia, and New Zealand. Moreover, 
unlike the initial “healthy immigrant effect” observed in new immigrants as com-
pared to native-born citizens, these two migrant groups (asylum seekers and refu-
gees) are at high risk of poor health for reasons related to pre-migration, migration, 
and post-migration conditions [7].

Clinical Pearl
 – The global prevalence of CKD was about 9% in 2017, while that of renal 

failure was 0.07% [3].
 – CKD causes significant morbidity and mortality, in part due to limited 

access to RRT globally [3, 4].

Clinical Pearl
 – A large portion of the population in countries such as Canada, the USA, the 

UK, Australia, and New Zealand is comprised of racial/ethnic minority 
groups (minorities).

 – The prevalence of CKD and ESRD is generally overrepresented among 
minorities, such as those in the USA, as compared to White persons [8].
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Likewise, the growing diversity within countries is also reflected in CKD and 
ESRD patient populations. For example, the adjusted ESRD prevalence in all major 
minorities in the USA consistently surpassed that of White persons from 2000 to 
2018 [8]. In fact, it was nearly 3.5 times as high in Black/African American persons, 
2 times as high in American Indian/Alaska Native persons, and 2 times as high in 
Hispanic persons by 2018 (see Table 21.2) [5, 8]. While other countries may have 
different predominant minorities compared to the USA, ESRD is commonly over-
represented among minorities. As well, while a smaller percentage of the global 
ESRD patient population, some will be asylum-seekers, refugees, other migrants, 
and new immigrants who may face significant barriers to health [9].

21.2.2  Race and Ethnicity as Social Constructs

We recognize that the terms “race” and “ethnicity,” particularly the former, may be 
contentious among individuals. In past centuries efforts to classify humans by race 
included crude markers such as origin and appearance [10]. Many have since tried 
to define race by other “biological” markers, but historically it was done for pur-
poses of maintaining systems of oppression (e.g., colonialism). More often now, 
race is understood as a social construct (i.e., there is very little that is biologically 
intrinsic about race) [10].

Indeed, race represents a human-made classification system that is based on vari-
ous factors that people choose to assign to it. As such, there is marked heterogeneity 
within racial groups, and individuals may decide to self-identify as more than one 
race [10]. For example, the US census includes a “Mixed race” group, and it 
describes “Hispanic/Latino” as ethnicities because Hispanic/Latino persons can 
identify as any race [5]. While ethnicity is just as socially constructed as race, indi-
viduals may use it to refer to shared sociocultural and linguistic traits [11].

There continues to be conflict about the purpose of discussing race/ethnicity in 
medicine, but some researchers argue that they are highly relevant to health [10]. 
Regardless of whether individuals self-identify as a racial/ethnic group or if they are 
racialized or ethnicized (i.e., others ascribe race/ethnicity labels to them), it can 

Table 21.2 2018 US population and adjusted ESRD prevalence among minority groups [5, 8]

Minority group
Population 
(%)

Adjusted ESRD prevalence (cases per 
million people)

Hispanic/Latino 18.5 3266.8
Black/African American 13.4 5854.8
Asian 5.9 2275.3
American Indian/Alaska 
Native

1.3 3163.4

Native Hawaiian/other Pacific 
Islander

0.2

White 60.7 1703.5

ESRD end-stage renal disease

E. Gregory et al.
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impact health. When race/ethnicity data is collected (recognizing the dearth of this 
data), it can reveal stark health disparities that may have otherwise gone unnoticed 
[10]. Apart from ESRD being overrepresented in minorities, we will outline a num-
ber of other concerning renal heath disparities in the next section.

21.3  Renal Health Disparities Among Racial/Ethnic 
Minority Groups

ESRD disproportionately affects racial/ethnic minority groups (minorities) in mul-
tiple English-speaking countries including Canada, the USA, the UK, Australia, and 
New Zealand. Indeed, it is one of the most understated health disparities, i.e., 
“health differences that adversely affect disadvantaged populations, on the basis of 
one or more health outcomes” [10]. In this case, renal health outcomes include risk 
of predisposing disorders, nephrology referral, risk of CKD progression, treatment 
accessibility, and risk of complications. Examples of renal health disparities among 
minorities are described below:

• Risk for predisposing disorders: Minorities are also overrepresented in preva-
lence rates of obesity, type 2 diabetes mellitus, and hypertension [10]. They also 
tend to be diagnosed with these disorders at younger ages compared to White 
persons [10].

• Nephrology referral: While timely referral to nephrology is linked with better 
clinical outcomes, minorities tend to experience delays in referral, if they are 
referred at all [10]. This puts them at risk of further CKD progression and delays 
in monitoring and treatment, which may partly explain why the prevalence of 
ESRD is higher in minorities.

• Treatment accessibility: Patients with ESRD rely on dialysis or RTX to survive, 
or else they are offered conservative care, including palliation:
 – Dialysis: Minorities are more likely to receive hemodialysis without arterio-

venous fistulas (which provides superior vascular access), even when adjust-
ing for age, medical comorbidities, and insurance status [11]. They are also 
less likely to receive peritoneal dialysis and home dialysis, which are more 
patient-centered than clinic−/hospital-based hemodialysis services [11, 12].

 – Renal transplantation (RTX): Although RTX is considered the gold stan-
dard treatment for ESRD, minorities are less likely to be identified as candi-

Recommendation
 – Be aware that commonly used terms such as “race” and “ethnicity” are 

understood as social constructs, meaning that they have little biological 
basis [10].

 – However, it is still relevant to collect racial/ethnic demographic data 
because when analyzed against health outcomes, it may reveal health dis-
parities [10].
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dates, to be referred for evaluation, and to be waitlisted [10]. If waitlisted, 
they tend to wait longer than White persons and are less likely to receive RTX 
in the end [10]. If offered RTX, they are less likely to receive a living donor 
transplant kidney (LDTK) and more likely to receive one from a deceased 
donor. For reference, LDTK is associated with less waiting, better patient/
graft survival, and increased quality of life [13].

 – End-of-life care: Minorities are less likely to participate in advanced care 
planning discussions. As such, they may be more likely to undergo invasive 
life-sustaining or “futile” treatments [12]. While palliation helps to improve 
patients’ quality of life and minimize suffering, minorities are less likely to be 
educated about, offered, and to use these services [12].

• Risk of complications: Some minorities are at increased risk of complications 
such as infection, emergency department visits, and hospitalizations:
 – Infection: Black patients on peritoneal dialysis have increased risk of perito-

nitis compared to White patients in the USA [10].
 – Emergency department visits: Emergency hemodialysis is associated with 

greater morbidity/mortality than the recommended standard of thrice-weekly 
dialysis. Yet undocumented migrants in some US states, often Hispanic/
Latino persons, are more likely to require emergency hemodialysis due to 
poor access to routine renal care [14].

 – Hospitalizations: In a study, dialysis was the main cause of hospitalizations 
for Aboriginal and Torres Strait Islander patients with ESRD in Australia [15].

21.3.1  The Social Determinants of Renal Health Among Racial/
Ethnic Minority Groups

Knowing that renal health disparities among racial/ethnic minority groups (minori-
ties) exist, we must also consider some of the key reasons for this. Over the past 
decades, the understanding of health has shifted from a biological approach to the 
more nuanced biopsychosocial one. The latter approach recognizes that health is 

Clinical Pearl
 – Renal health disparities among racial/ethnic minority groups include risk 

of predisposing disorders, time to nephrology referral, risk of CKD pro-
gression, treatment accessibility, and risk of further complications [10–15].

Recommendation
 – Reflect on your current CKD/ESRD patient population.
 – Are you aware of any renal health disparities among racial/ethnic minor-

ity groups?
 – Is this something that you or your workplace has considered as an area of 

interest or concern?
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influenced by both individual and interlocking biological, psychological, and social 
factors. As such, while age, sex, genetics, lifestyle, and medical comorbidities contrib-
ute to CKD and ESRD, we must not overlook the social determinants of health [16].

The World Health Organization defines social determinants of health as the “con-
ditions in which people are born, grow, live, work, and age,” as well as the systems 
that construct them [17]. Studies have shown that social determinants of health may 
explain between 30% and 55% of health outcomes, which means that they are a 
substantial cause of health disparities [17]. While many clinicians are already famil-
iar with the social determinants of health, in brief they tend to encompass historical, 
social, cultural, and economic factors. There is also evidence to support that social 
determinants of health influence renal health disparities, such as ESRD, particularly 
among minorities.

In 2016, Norton et al. [10] reviewed common social determinants of health for 
CKD among racial minorities, providing a theoretical model of how they are related. 
In this model, social determinants of health may affect:

• Risk of exposure to toxins: Low socioeconomic status (determined by educa-
tion, employment, and income) may limit access to safe housing and neighbor-
hoods, putting individuals at risk of exposure to renal toxins (e.g., lead).

• Risk of exposure to stress: Low socioeconomic status is associated with copi-
ous stressors that may result in chronic stress-related health outcomes (e.g., 
hypertension, diabetes mellitus, CKD).

• Access to resources to sustain health: Low socioeconomic status may limit 
access to nutritious foods and safe spaces for physical activity (both are factors 
in obesity, hypertension, and diabetes mellitus), the development of health liter-
acy/numeracy, care affordability, and paid sick leave.

• Access to timely, adequate healthcare: Low socioeconomic status may limit 
access to health insurance, preventative care, proximity to specialized renal cen-
ters, affordable transportation, timeliness of care, and recommended treatments 
(e.g., renal transplantation).

• Risk of morbidity and mortality: Low socioeconomic status is associated with 
CKD prevalence, ESRD incidence, treatment nonadherence, complications (e.g., 
infections, emergency department visits, and hospitalizations), as well as mortal-
ity [10].

Certain sub-groups of minorities face even greater barriers in access to social 
determinants of health than persons who are born and raised in their home country. 
This includes asylum-seekers, refugees, other migrants who come through legal 

Clinical Pearl
 – Research suggests that social determinants of health may account for 

between 30% and 55% of health outcomes [17].
 – Access to social determinants of health also influences renal health dispari-

ties, including factors related to ESRD among racial/ethnic minority 
groups [10].
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(e.g., temporary foreign workers in Canada or the USA) or illegal means, and immi-
grants. Asylum-seekers and refugees are already at risk of poor health given adverse 
pre-migration and migration-related exposures, including limited access to routine 
healthcare [7]. In addition, while each group may struggle with language profi-
ciency on arrival, the first three are even more vulnerable if they do not have docu-
mentation or health insurance [18]. Finally, culture is another relevant factor in renal 
health, which we will explore in the upcoming sections.

However, it would be remiss to discuss social determinants of health without 
highlighting the systems of oppression that have disadvantaged minorities. For 
example, literature on Indigenous persons’ renal health often references colonialism 
and its inherent violence (still ongoing in many countries), as a barrier to social 
determinants of health [15]. From genocides to colonization of their land and ongo-
ing marginalization, Indigenous persons have lost access to resources to maintain 
health (e.g., land, work, community, culture, language, traditional knowledge). 
They also continue to be put at risk of poor health through other insidious means 
(e.g., systemic racism, intergenerational trauma, limited access to other social deter-
minants of health) [15]. Like Indigenous persons, the social positioning of other 
minorities (e.g., Black, Asian, and Hispanic/Latino persons) has also been shaped 
by their unique experiences of colonialism.

21.4  Case Vignette: “Lost in Translation”

Ms. Fernandes was a 68-year-old South-Asian widowed female who recently immi-
grated to Canada to be closer to her adult children and grandchildren. She was an 
educated woman; however, she had limited prior exposure to the healthcare system 
because she always felt well and thought she was fairly healthy. She had a long- 
standing history of type 2 diabetes mellitus and was noted by her new family physi-
cian to have moderate CKD – a new diagnosis for her. Her family physician referred 
her to your outpatient nephrology clinic to review non-pharmacological and phar-
macological treatment recommendations. When you entered the room and intro-
duced yourself, you realized that she did not speak English and her son and 
daughter-in-law were present to assist with translation. You wondered if what you 
were saying was being communicated accurately because her family appeared to 
shorten what you have said significantly. She did not appear to ask you any ques-
tions, and she seemed to defer to the wishes of her family, leaving you a bit unsure 

Recommendation
 – Be mindful of how social determinants of health affect your renal patients.
 – If barriers are identified, consider ways that you and your interdisciplinary 

colleagues can support patients’ health (e.g., disability applications, spe-
cial diet forms).

 – Patients who are asylum-seekers, refugees, other migrants, and new immi-
grants may need additional help navigating language proficiency, docu-
mentation, and insurance [18].
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of how best to proceed. Please consider Ms. Fernandes’ case as we next review 
culture as a determinant of renal health. We will return to her case later in this chap-
ter for further analysis.

21.5  Culture as a Determinant of Renal Health Among Racial/
Ethnic Minority Groups

As mentioned previously, social determinants of health also include cultural factors 
although these can be easily missed in clinical encounters with patients. In short, 
culture is “the set of distinctive spiritual, material, intellectual, and emotional fea-
tures” of social groups that include, “in addition to art and literature, lifestyles, ways 
of living together, value systems, traditions, and beliefs” [19]. Researchers have 
already considered how cultural factors affect renal health, especially for patients 
from racial/ethnic minority groups (minorities) with CKD and ESRD. Please note 
that while the literature references culture as pertaining to certain minorities, they 
are not homogenous groups and there is extensive cultural heterogeneity within them.

A number of authors over this past decade have examined cultural factors of 
renal health, both within and between minorities. In 2013, Crowley-Matoka exam-
ined how a variety of cultures around the world influence patients’ beliefs about the 
kidney, as well as the etiology, significance, and treatment of renal disease [20]. In 
2017, Sekkarie and Abdel-Rahman specifically assessed the cultural challenges in 
caring for refugees with ESRD who were from the Middle East and of Muslim faith 
[9]. While the examples below are by no means exhaustive, they demonstrate how 
cultural factors can influence a patient’s beliefs about:

• Risk factors for CKD: For example, African American patients may describe 
renal disease as being “in the blood,” which could be a reference to genetics and 
heritability, as well as the impact of predisposing disorders such as diabetes mel-
litus [20].

• When to seek care: For example, Chinese American patients may feel the need 
to “save face” when diagnosed. There is fear of stigma; e.g., their diagnosis may 
bring shame to the family, and this acts as a deterrent to seeking further medical 
care [21].

• The burden of illness: For example, African American patients may use the 
experiences of family/community members to influence their understanding of 
clinical outcomes, e.g., the belief that CKD conveys a guarded prognosis [20].

• Medical decision-making: For example, certain Middle Eastern cultures may 
value paternalism to the point that family make decisions for their loved one, 
including decisions around disclosure of diagnosis, prognosis, and/or treatment 
selection [9].

• CKD/ESRD treatments:
 – Diet/medication: For example, a Middle Eastern diet may be rich in potas-

sium and cause hyperkalemia in patients with ESRD. As well, some Muslim 
patients on hemodialysis may not be able to receive pork heparin [9].
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 – Dialysis: For example, Mexican patients may prefer to receive peritoneal 
dialysis because, in addition to the flexibility of care it offers, it is viewed as 
more “gentle” and “natural” to the body than hemodialysis [20].

 – Organ donation: Depending on one’s spiritual beliefs, individuals may be 
less likely to provide kidney donations due to fear that removing an organ 
from the body will affect the potential donor’s afterlife [20].

 – Transplantation: For example, African American patients may put “family 
first” by deciding that it is too risky for family to donate a kidney, whereas 
Mexican Americans may believe it is their duty to donate a kidney to their 
loved one [20].

• End-of-life care: For example, in addition to the role of family in medical 
decision- making, Middle Eastern families may be reluctant to accept palliative 
care for their loved one due to the belief that they are “abandoning” them [9].

21.5.1  Ethnocentrism as a Barrier to Understanding the Impact 
of Culture on Renal Health

Part of the reason why clinicians may overlook culture as a determinant of renal 
health is the fact that there is considerable ethnocentrism in medicine. Ethnocentrism 
is defined as the view “in which one group is the center of everything and all others 
are scaled and rated with reference to it” [22]. For example, medicine in Canada, the 
USA, the UK, Australia, and New Zealand is largely based on historically 
Eurocentric understandings of health. Regardless of how many cultural groups 
make up these countries, Eurocentric values have remained “the norm” in medicine 
over time. As such, common values of individualism in medicine may stand in con-
trast to some patients’ values of collectivism (see Table 21.3 for further examples) 
[12, 23].

In reality, while some cultural factors may positively or negatively influence 
renal health, the majority likely have no particular impact on it. Yet when clinicians 
meet patients whose cultural contexts of health are different from the norm, how 
they respond also has the potential to affect patient care. For example, some clini-
cians may have little curiosity about patients’ cultural contexts and never ask, others 
may ask but be unsure of how to respond in meaningful ways, and others may have 
implicit biases toward other cultures. At its most benign, this may represent a missed 
opportunity for patient-centered care, but at its worst, a negative response could 
potentially marginalize and disadvantage a patient clinically [15].

Clinical Pearl
 – Culture is often passed over as a determinant of health.
 – Cultural factors may influence patient beliefs about risk factors for CKD, 

when to seek medical care, the burden of illness, medical decision-making, 
CKD and ESRD treatments, as well as end-of-life care [9, 20, 21].
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Culture matters to renal health and clinicians should consider inquiring about it 
with ESRD patients, including, but not limited to, those from minorities and those 
who are new to a country. If cultural factors are neglected, there may be delays in 
diagnosis and treatment, treatment may be less appropriate, and there may be treat-
ment nonadherence and complications [9]. Ultimately, there may be a disconnect 
between patients and clinicians, causing mistrust in the healthcare system and 
resulting in poor patient satisfaction and renal care outcomes [9]. In effort to combat 
this, we will next review strategies to help clinicians, organizations, and health sys-
tems gain comfort in assessing and addressing cultural factors in ESRD care.

21.6  Establishing Cultural and Linguistic Competency 
in Renal Care

Given that racial/ethnic minority groups (minorities) are overrepresented in poor 
renal outcomes, including ESRD, and that inequitable access to social determinants 
of health and neglect of cultural factors in health are some of the reasons for this, 
there needs to be meaningful change. Clinicians must especially consider the needs 
of minority patients who are specifically asylum-seekers, refugees, migrants, or new 

Recommendation
 – Be aware of the danger of ethnocentrism in medicine.
 – Remember that while some cultural factors influence renal care, not all do, 

so we must be careful not to make assumptions about patients of different 
cultures.

 – However, if we never consider cultural factors, it can cause rifts between 
patients and clinicians and mistrust in health systems and result in subop-
timal renal care [9].

Table 21.3 Examples of individualistic vs. collectivistic values in medicine [12, 23]

Individualistic values Collectivistic values
Knowledge Evidence-based Traditional knowledges
Risk factors Individual factors (e.g., lifestyle) Communal factors (e.g., social 

determinants)
Disclosure Full disclosure for diagnosis and 

prognosis
Withhold “bad” news from loved ones

Decision- 
making

Autonomy
Patient is provided choices in 
healthcare
Patient is the most important 
decision-maker

Paternalism
Acquiesce with clinicians or other 
traditional providers
Family/community are key 
decision-makers

End of life Biomedical approach
Avoidance of suffering
Advanced care planning
Withdrawal of “futile” care

Spiritual approach
Avoidance of death
Emphasis on the living
Life-prolonging care
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immigrants and are in precarious positions in regard to health [7]. Cultural and lin-
guistic factors may be all the more important to their health, versus minority patients 
who are born and raised in the country and/or have acculturated over time [9].

Assessing and addressing cultural factors in ESRD care is one of the ways we 
can continue working toward renal health equity both within countries and globally 
[24]. Cultural and linguistic competency has gained traction to respond to demo-
graphic changes and to reduce health disparities among minorities [24]. These com-
petencies support “health services that are respectful of and responsive to the health 
beliefs, practices and needs of diverse patients” [24]. By recognizing and respond-
ing to patients’ cultural and language needs in renal care settings, clinicians, orga-
nizations, and health systems can improve minorities’ health. For those particularly 
interested in developing these competencies, we will review recommendations for 
how this can be done at individual, organizational, and systemic levels.

21.6.1  Clinician, Know Thyself: Individual-Level Strategies

The literature recommends building cultural self-awareness, conducting culturally 
competent assessments, and being open to negotiating ESRD care with patients at 
this level. First, clinicians should be mindful that their own cultural and linguistic 
backgrounds may result in implicit biases toward patients of other cultures [25]. 
These types of bias are not always benign as they may affect clinicians’ beliefs, 
attitudes, and behavior toward patients and their clinical care [25]. Interestingly, 
Harvard University created the Implicit Association Test (IAT) as a means for indi-
viduals to assess implicit biases [26]. The IAT can measure an individual’s bias 
toward race, among other factors such as age, gender, sexuality, and disability. 
Biases are not uncommon, and there is opportunity to challenge them through expo-
sure to diverse patients so as to gain insight into and respect for differences.

Second, conducting culturally competent assessments can help clinicians develop 
skills in cross-cultural communication, psychoeducation, and negotiation. Important 
areas to ask patients about, especially if they are newcomers to a country, include 
their explanatory model of renal health as well as psychosocial and acculturation 
factors [25, 27]. Clinicians may also find that some questions about explanatory 
models and psychosocial factors are applicable to all patients. Table 21.4 has exam-
ples of questions that clinicians may choose to incorporate into patient assessments 
to assess cultural and linguistic needs [25, 27]. Being open to learning about their 
needs, listening effectively to patients, providing psychoeducation when there are 

Clinical Pearl
 – Culturally and linguistically competent care is one of the ways that we can 

advance renal health equity for racial/ethnic minority groups [24].
 – This is especially relevant for patients with ESRD who face a number of 

complex decisions about their care and whose values and preferences 
may vary.
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differences, and negotiating care is essential. It is one step toward translating knowl-
edge into patient-centered care so that patients receive appropriate ESRD care for 
their needs and clinical outcomes are optimized.

21.6.2  Case Vignette Analysis: “Lost in Translation”

Now that you have learned about culture as a determinant of renal care and the 
importance of delivering culturally and linguistically competent care, how would 
you approach the conversation with Ms. Fernandes and her family? While there is 
not one correct answer, a good place to start is to reflect on your own cultural and 
linguistic background and any implicit biases you may have toward patients of other 
cultures that could interfere with this encounter. Being mindful of these factors, 
consider also asking questions such as those in Table 21.4 to assess areas such as 
migration, family, language, and explanatory models of health. Doing so may help 

Table 21.4 Questions to consider in a culturally competent clinical assessment [25, 27]

Explanatory models of health Psychosocial and acculturation factors
Explanation of illness:
   What do you call this illness?
   What do you think caused it?
   What does it do to your body?

Psychosocial coping:
   How do you normally cope with stress?
   How are you personally coping now?
   How are your loved ones coping?

Burden of illness:
   How severe do you think it is?
   How does it affect your life?
   What do you fear most about it?
   What do you think will happen?

Migration:
   What is your country of origin?
   Where were you before coming here?
   What made you decide to come here?
   What were some of the difficulties?

Truth-telling:
   Do you prefer that I tell you all the 

information that I have about your illness 
now?

Family
   Are your loved ones here with you?
   If not, are they safe elsewhere?
   Do you speak with them?

Decision-making:
   Who advises you or makes decisions about 

your health?
   Should I talk to anyone else besides you 

about your health?

Community:
   What is your cultural background?
   Do you prefer to be with people from the 

same background as you?

Treatment:
   Who do you seek treatment from?
   Have you tried any other treatments?
   What kind of treatment do you think would 

help you now?

Language:
   What is your first language?
   Do you speak any other languages?
   What language do you speak at home?
   How well can you read, speak, or 

understand the main language(s) here?
   Do you prefer to use interpreters in your 

appointments?
Goals of care:
   What are your goals of care?
   What is most important for you in life?

Documentation/health insurance:
   Do you have access to documentation?
   Do you have access to health insurance?
   Do you know what you are covered for 

and how to access care?
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determine specific cultural and linguistic needs that she may have. One clear issue 
was the fact that her family was translating on her behalf, which was less than ideal 
so, if possible, you can access on-demand professional translators via phone or 
video to ensure that all information is communicated. If her needs cannot be accom-
modated in the initial appointment, it may be necessary to plan for a close follow-up 
and in the meantime to find out what resources your organization and local health 
system offer that can help support her. It is important to understand that her needs 
may change, so reassessing areas such as decision-making, treatment, and goals of 
care may be necessary – especially if she advances to severe CKD or ESRD later 
in life.

21.6.3  Through the Looking Glass: 
Organizational-Level Strategies

In order to adapt clinical ESRD care to patients’ cultural contexts of health, cultural 
and linguistic competency should be reflected in an organization’s policies and 
practices. Remember that clinicians are also part of an overarching medical culture, 
which may be predominantly Eurocentric depending on where they are based [25]. 
As such there is still a need to identify and challenge implicit beliefs in the work-
place among all clinical and nonclinical staff. It is often suggested to form a work-
ing group with adequate funding that comprises key stakeholders, including patient 
and cultural community members [15]. The group will be responsible for assessing 
cultural and linguistic competency in the workplace, as well as developing, imple-
menting, and evaluating any relevant interventions.

It is necessary for organizations to conduct a local needs assessment around key 
areas of cultural and linguistic competency that may affect ESRD care. It may cover 
areas such as workplace recruitment, staff beliefs/attitudes, communication, patient 
resources, health programming, clinical outcomes, and research. If the working 
group does not have the means to develop their own assessment tool, there are 
resources available to help guide these types of assessments. For example, 
Georgetown University’s National Center for Cultural Competence has a range of 
free assessment checklists [28]. Assessment findings will focus on the working 
group’s actionable goals, measurable objectives, and priority interventions (see 
Table 21.5 for examples in renal care) [9, 15, 21, 29].

An exemplar of organizational-level interventions in ESRD care is Northwestern 
University’s Hispanic Kidney Transplant Program (HKTP) which was founded in 
2006  in the USA [29]. In response to disparities in access to transplantation for 
Hispanic/Latino patients, Gordon et al. used a quality improvement lens to design, 
implement, and evaluate the HKTP [29]. Their program identified and rectified 
patient/donor, clinician, workplace, and system factors responsible for low rates of 
live donor kidney transplantation. Their interventions were extensive and incorpo-
rated cultural and linguistic congruence between staff and patients, culturally tar-
geted psychoeducation, community engagement, and patient advocacy among 
others. In the end, they achieved a 74% increase in the number of Hispanic/Latino 
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patients receiving live donor kidney transplantation, thereby drastically decreasing 
the discrepancy between these patients and non-Hispanic White patients [29].

21.6.4  Challenging Eurocentrism in Medicine: 
Systemic-Level Strategies

Some countries have not only identified cultural and linguistic competency in 
healthcare as a priority but have established specific standards to support clinicians 
and workplaces. For example, the US Department of Health and Human Services 
created the Office of Minority Health (OMH) with the goal of achieving health 
equity for racial/ethnic minority groups [30]. They developed the National Standards 
for Culturally and Linguistically Appropriate Services in Health and Health Care. 
The standards cover three main areas: “governance, leadership, and workforce,” 
“communication and language assistance,” and “engagement, continuous improve-
ment and accountability” [30]. An example of an organization that has incorporated 
the standards into daily ESRD care includes the HKTP through Northwestern 
University (mentioned previously) [29]. The OMH further offers a detailed imple-
mentation guide, e-learning programs targeted to a variety of health professionals, 
and many other online educational resources.

Standards such as these make it clear that it is not enough to pursue equality in 
ESRD care because health inequities demonstrate that healthcare is not “one size 
fits all.” We often talk about cultural humility as something that individual clinicians 
should develop over their careers; however, this also needs to be applied at the sys-
temic level. It implores all involved in upholding healthcare systems, based largely 

Table 21.5 Examples of culturally and linguistically competent interventions in renal care [9, 
15, 21, 29]

Area of interest Culturally competent intervention
Recruitment Increase recruitment of culturally and linguistically diverse staff [15]
Education 
(staff)

Mandate, or at least offer, cultural competency training for staff [15]
Offer training for working effectively with interpreters/cultural brokers

Assessment Train clinicians in how to conduct culturally competent assessments
Offer the use of interpreters/cultural brokers in patient care encounters [9]
Involve family, community members, and/or spiritual leaders in care at the 
patient’s preference [9]

Education 
(patients)

Develop psychoeducational materials in appropriate languages and formats 
for patients [21] that also address cultural concerns (if needed) [27]
Provide education to other people involved in the patient’s care and medical 
decision-making (e.g., family) [21]

Treatment Be willing to appropriately negotiate treatment and tailor it to cultural 
preferences if possible [9]

Supports Offer patient navigation [15] and peer support [21] from individuals of the 
same cultural background

Research Include relevant cultural groups in all stages of qualitative and quantitative 
research (if produced by the workplace) [15]
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on Eurocentric values, to engage in an active and lifelong process of critical reflec-
tion [27]. It challenges us to acknowledge shameful historical legacies against 
racial/ethnic minority groups that are reflected in today’s disparities and to work 
toward reducing ongoing power imbalances [15]. In doing so, it encourages us to be 
open to ESRD patients’ cultural contexts of health, to empower patients as partners 
in care, and to be genuinely ready, willing, and able to adapt renal care planning, 
programming, and monitoring as needed [15].

21.7  Key Takeaways

• The demographics of ESRD patient populations are shifting along racial/ethnic 
lines as global migration increases.

• There are significant renal health disparities among racial/ethnic minority groups 
(minorities) which include:
 – Risk of predisposing disorders
 – Time to nephrology referral
 – Risk of CKD progression
 – CKD (including ESRD) prevalence
 – Treatment accessibility
 – Risk of complications

• Access to social determinants of health influences renal health disparities, includ-
ing the rates of ESRD among minorities.

• Minority patients who are asylum-seekers, refugees, other migrants, and new 
immigrants may face even greater barriers in access to social determinants 
of health.

• Culture is an overlooked determinant of renal health; it may influence beliefs 
about the kidney as well as the etiology, significance, and treatment of renal 
disease.

• If overlooked, it may cause rifts between patients and clinicians and mistrust in 
the healthcare system, resulting in suboptimal renal care.

Recommendation
 – We should identify and challenge implicit beliefs about other cultures at all 

levels of healthcare [25].
 – Individually, you can work toward building cultural self-awareness, con-

ducting culturally competent assessments, and negotiating ESRD care 
with patients [27].

 – In the workplace, consider forming working groups that focus on develop-
ing culturally and linguistically appropriate services for patients [15, 30].

 – At the systems level, we can acknowledge histories of oppression against 
racial/ethnic minority groups and work to minimize any power imbalances 
that still exist and contribute to renal health disparities [15].
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• Assessing and addressing cultural factors in ESRD care is one of the ways we 
can advance renal health equity globally.

• Clinicians can develop cultural self-awareness, skills in conducting culturally 
competent assessments, and the ability to negotiate renal care.

• Workplaces can design, implement, and evaluate culturally and linguistically 
appropriate services based on local needs assessments.

• Finally, health systems can promote cultural humility so as to acknowledge 
unjust legacies against minorities and to reduce ongoing power imbalances.
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22Occupation-Related Stress Affecting 
Physicians Caring for Patients with Renal 
Disease

Emma Gregory, Tara Riddell, and Ana Hategan

22.1  The Basics of Burnout

Given the uptake in interest in physician wellness over the past decade, most resi-
dents, fellows, and other physicians have likely heard about burnout before now. 
However, each individual may have their own understanding and experience of 
burnout. For example, one may think of it as chronic stress, or as significant emo-
tional distress, or even as becoming too sick to function daily at work. Before dis-
cussing the current issue of burnout in nephrology, it is helpful to define what is 
meant by burnout, including means of measuring it.

22.1.1  Defining Burnout

The term burnout was first established in the literature by German-born American 
psychologist Herbert Freudenberger. In 1974, he published an article titled “Staff 
burn-out” that described burnout, its risk factors, and its prevention [1]. Burnout has 
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been widely discussed in the literature over the past decades, but the main concept 
has stayed the same. While it is not included as a psychiatric disorder in the 
Diagnostic and Statistical Manual, 5th Edition, it is clinically defined elsewhere.

The International Classification of Diseases, 11th Revision, describes burnout as 
a syndrome resulting from chronic occupational stress which includes the fol-
lowing [2]:

 1) Emotional exhaustion: feeling that one’s emotional reserve is depleted.
 2) Depersonalization: a cynical, negative, or detached response to one’s work.
 3) Low personal accomplishment: feeling less effective or accomplished at 

one’s work.

In other words, burnout is akin to saying, “I have nothing left to give,” “I just 
don’t care anymore,” or “I’m not even helping.” Perhaps these are thoughts that one 
has had before or has even voiced to others at work.

22.1.2  Measuring Burnout

Having a shared definition of burnout is important, but knowing how to measure it 
is also useful as one can track existing workplace patterns and changes over time. It 
can be measured by a variety of methods, but a well-known instrument in the litera-
ture is the Maslach Burnout Inventory (MBI). The MBI was developed by psycholo-
gists Maslach and Jackson in 1981 to assess an individual’s experience of burnout. 
The MBI has been long-recognized as a highly reliable and validated instrument, 
and it continues to be the gold standard of measuring burnout [3].

There are different versions of the MBI for various professions, including the 
Human Services Survey for Medical Personnel (MBI-HSS (MP)). It consists of 22 
items divided into 3 domains that measure emotional exhaustion (9 items), deper-
sonalization (5 items), and personal accomplishment (8 items). An example item is 
the statement, “I feel emotionally drained from my work” [3]. Individuals can select 
from “never, a few times a year or less, once a month or less, a few times a month, 
once a week, a few times a week, or daily” as options [3]. Rather than having one 
overall cutoff score that signifies burnout or not, it is now recognized as a contin-
uum. Individuals can have low, moderate, or high levels of each domain.

Clinical Pearl
 – Brief burnout screens are available if the full MBI is not accessible to phy-

sicians. A 1–2-item screen may include:
 1) “I feel burned out from my work” (emotional exhaustion).
 2) “I have become more callous toward people since I took this job” 

(depersonalization).
 – Not only do these items correlate strongly with each respective burnout 

domain in trainees and physicians who completed the full MBI, but they 
performed well across a variety of predictive models for negative burnout 
outcomes, e.g., suicidality [4].
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22.2  Burnout in the Medical Profession

Burnout has become an “occupational hazard” for physicians and this is the case 
regardless of one’s specialty. For example, in 2018, the Canadian Medical 
Association conducted a national health survey of physicians, including residents, 
and found that 30% of respondents reported high levels of burnout. This included 
measuring the main domains of burnout with participants reporting especially high 
levels of emotional exhaustion as well as burnout as a syndrome [5]. The rate of 
burnout in physicians generally continues to increase even though physicians actu-
ally entered the medical profession with an advantage regarding levels of psycho-
logical stress, as further explained in the next section.

22.2.1  A Leg Up on a Difficult Climb

Students entering medical school often have a leg up and begin their careers with 
lower levels of psychological distress than their nonmedical peers. In 2014, Brazeau 
et al. [6] compared rates of burnout and depression among matriculating medical 
students with age-matched college graduates. Matriculating medical students 
reported lower rates of burnout (27% vs. 37%) and depressive symptoms (26% vs. 
42%), as well as higher scores of quality of life compared to controls [6]. Yet this 
trend reverses later in a medical career, and so there is something about the medical 
profession itself that impacts physician wellness.

Indeed, physicians go on to experience high rates of burnout across their careers. 
Dyrbye et al. [7] also compared burnout and other forms of psychological distress 
among medical students, residents and fellows, and graduate physicians up to 
5  years into practice with other-employed age-matched controls. Regardless of 
career stage, all groups were more likely to experience burnout compared to con-
trols, but medical students, residents, and fellows reported higher rates of burnout 
and depressive symptoms [7].

Though the abovementioned study explored burnout only as far as the first 
5 years into practice, physicians remain at high risk of burnout throughout their 
entire career. Prior to the aforementioned study, Dyrbye et al. [8] compared burnout 

Recommendation
 – Familiarize yourself with the signs and symptoms of burnout in yourself 

and colleagues.
 – Be aware that burnout is a syndrome caused by chronic work stress that 

includes emotional exhaustion, depersonalization, and reduced personal 
accomplishment.

 – Be able to measure it using tools such as the MBI, which will help identify 
individual physicians at high risk of burnout, as well as any concerning 
patterns of burnout in the workplace.
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among staff physicians at different career stages. They found that physicians were 
at highest risk of burnout in middle career (11 to 19 years of practice post-residency/
fellowship), then early career (up to 10 years), and, finally, in late career (21+ years) 
[8]. Table 22.1 is a summary of Dyrbye et al.’s overall findings [7, 8].

22.3  Case Vignette: “A Slow Burn”

Samantha was a nephrologist who was 10 years into practice post-fellowship and 
worked as an associate professor at a major teaching hospital in a variety of roles. 
She often oversaw a nephrology fellow, a general internal medicine resident, and at 
least one medical student. Clinically she spent her mornings in an outpatient general 
nephrology clinic, noon at “lunch and learn” sessions, and afternoons rounding on 
inpatients and supervising consults. In addition, she either initiated her own research 
or worked with fellows to complete their projects, as well as contributing to the 
academic curriculum. When she finished her fellowship training, she had looked 
forward to a rewarding career in nephrology, but her joy and interest dwindled as 
her roles and responsibilities increased. By the end of the day, she felt like she was 
“crawling home” to her partner, children, and pets, trying to gear herself up for 
whatever was waiting when she walked in the door. She sometimes reviewed lab 
results and other clinical documentation in the evening, ensuring that nothing was 
missed, and practically fell into bed, hoping that tomorrow would be better.

Yet Samantha woke up feeling more exhausted each day and nothing changed 
because she was steadfast in her work, taking on more of it rather than reflecting on 
what it did to her. She worked a busy call shift with her team one weekend, dealing 
with several complications involving her inpatients and reviewing multiple ER and 
ward consults. She found herself criticizing her fellow for taking more time to round 

Clinical Pearl
 – While medical students begin their careers with lower rates of burnout and 

distress than their nonmedical peers, this trend reverses quickly [6, 7].
 – Medical students, residents, fellows, and other physicians continue to be at 

high risk of burnout through their careers, particularly during medical 
training and in middle career [7, 8].

Table 22.1 Burnout across the medical career (Data derived from [7, 8])

Stage of career Rate of burnout (%)
Medical school 56
Residency/fellowship 60
Very early career (< 5 years post completion of specialty training) 51
Early career (0–10 years) 50
Middle career (11–20 years) 54
Late career (21+ years) 40
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and do consults than she would have: “What’s with him? Doesn’t he know how to 
be efficient by now? He’s practically staff.” Later she could barely hear about 
another ER patient with chronic renal disease who presented after not seeing their 
nephrologist for years and not adhering to treatment. “Why don’t they just listen? 
Don’t they take their life seriously? Why do we even bother?” She left her call shift 
utterly dejected and wondered if she could even keep going at this rate. Keep 
Samantha in mind as we review occupation-related stress in nephrology, and we 
will return to her case later in this chapter.

22.4  Burnout in the Nephrology Workforce

When burnout is discussed in the literature, it is often done in relation to physicians 
working in areas such as family medicine, general internal medicine, emergency 
medicine, or intensive care medicine. Beyond general internal medicine, there are 
specialties such as nephrology that may be overlooked despite burnout still being a 
critical issue. Fortunately, there have been several surveys in recent years that have 
prioritized this issue in North American nephrology fellows and practicing nephrol-
ogists. While nephrologists may not have the absolute highest rates of burnout in 
medicine, burnout remains ever-present and cannot be minimized or dismissed.

22.4.1  A Concerning Trend in Nephrology

In 2016, the American Society of Nephrology released the results of a national US 
survey that included nephrologists aged 55 years and older with a response rate of 
20%. Despite 94% of respondents being in a good or better overall health, approxi-
mately 52% of respondents reported less work satisfaction than 5 years ago, 79% 
worked over 40 hours weekly, 38% reported increased patient care hours, and 60% 
would consider switching to part-time work [9]. While the authors did not measure 
burnout directly, these types of responses may indirectly reflect domains such as 
emotional exhaustion and reduced personal accomplishment.

In 2020, Medscape published the results of another national US survey that 
included nephrologists of all ages. In this case, the prevalence of burnout among 
nephrologists was 49%, which is higher than the average for all physicians (41%). 
Beyond this, only 23% reported being very or extremely happy at work, which was 
lower than the average for all physicians (27%) [10]. There appears to be a discrep-
ancy between the 2016 and 2020 survey results, with respondents for the former 
generally reporting positive well-being and those in the latter reporting burnout. 
This may in part be due to career stage as it has already been established that physi-
cians in early and middle career tend to be at the highest risk of burnout.

Concerned with the lack of data on medical trainees’ burnout experiences, 
Agrawal et al. [11] released the results of a national US survey of nephrology fel-
lows in 2020. They had a 42.9% response rate and used a 2-item screen to assess for 
key domains of burnout including emotional exhaustion and depersonalization. In 
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the first study of burnout in nephrology fellows ever, 28% reported the former and 
14% reported the latter, with the overall prevalence of burnout being 30% [11]. As 
one will see later, this may be one of the reasons why there is less interest among 
medical students and general internal medicine residents in pursuing nephrology.

22.5  Contributing Factors to Burnout in Nephrology

While a degree of stress comes with any profession, the risk of burnout for physi-
cians is significantly higher than for the general population employed in other 
careers. This suggests that there is something about the medical profession itself 
that affects physician wellness and causes them to feel burned out at such high rates. 
In fact, there is a multitude of contributing factors to burnout in medicine that reach 
across individual, organizational, and systemic levels. While nephrology fellows 
and other physicians are also impacted by these general factors (see Table 22.2), 
they also face distinctive ones that exacerbate their risk [10–16].

22.5.1  Individual Risk Factors

Often in medical culture, the responsibility for maintaining wellness falls to the 
individual, and so psychological distress may be internalized as a personal weak-
ness. On the one hand, there are certain demographic criteria that put physicians at 
increased risk of burnout, such as being of the female gender [12] and being younger 
(age < 55 years) [15]. In Medscape’s 2020 national US survey, female physicians 
reported higher rates of burnout than their male colleagues across generations [12]. 

Clinical Pearl
 – As is the case for many physicians, burnout is an ongoing issue for the 

nephrology workforce.
 – While not often highlighted in the literature, nephrology fellows and prac-

ticing nephrologists continue to report high rates of burnout up to 30% and 
49%, respectively [10, 11].

Table 22.2 Known factors in physician burnout [10–16] 

Individual Organization Systems
Age Excessive bureaucratic tasks Culture of medicine
Gender Long work hours Regulatory pressures
Personality traits Computerization of practice Lack of autonomy
Unhelping coping styles Insufficient compensation, 

reimbursement
Lack of control

Lack of respect from colleagues Lack of flexibility
Lack of resources
Moral distress
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Moreover, the American Society of Nephrology reported that the age distribution in 
their specialty makes it one of the “youngest” medical specialties [9].

Physicians may also possess certain personality traits such as perfectionism, 
which likely helped propel them into medicine, but also puts them at risk of burnout 
[13]. As well, some individuals may engage in unhelpful coping mechanisms such 
as neglecting basic needs, socially withdrawing, or turning to substances for relief/
escape. Medscape reported that 42% of nephrologists reportedly coped with burn-
out by isolating themselves, as well as by binge eating and drinking alcohol (22% in 
each area) [10]. On the other hand, most factors affecting physician wellness go far 
beyond the individual, and this is where one’s focus should be attuned.

22.5.2  Organizational Risk Factors

At this level, which includes one’s practice and larger institution, there are several 
risk factors that physicians continue to identify across different specialties. In 
Medscape’s 2020 US national survey of nephrologists [10], their answers mirrored 
those of a much larger sample of over 15,000 physicians in 29 specialties [12]. 
When asked to identify what contributes to burnout, the top five answers included 
excessive bureaucratic tasks, long work hours, lack of respect from colleagues, 
increasing computerization of practice, and insufficient compensation/reimburse-
ment [10]. Issues such as increased workload, changing practices, and remuneration 
are reflected in the literature time and again, and yet there are even higher-level 
factors that exist too.

Additionally, the 2020 national survey results of US nephrology fellows showed 
that a disruptive work environment was also strongly associated with burnout [11]. 
Disruptive behavior is understood as that which violates societal norms of respect-
ful and appropriate behavior and results in a perceived threat to others. It tends to be 
experienced by clinicians in more acute settings, and those survey authors recog-
nized that fellows often consult in acute medical and surgical units. As it was not the 
focus of their survey, the authors could not tease apart whether fellows were victims 
or witnesses of this behavior or if this behavior stemmed from patient or colleague 
interactions (or both). Given the number of international medical graduates (IMG) 
in nephrology fellowships too, the authors wondered whether some IMG fellows 
were also subject to racializing experiences [11]. If that were the case, racialization 
(i.e., the process of social construction of race) could also be considered another 
type of disruptive behavior.

22.5.3  The Impact of Moral Distress

Nephrologists routinely manage complex patients in a variety of settings across a 
spectrum of acuity ranging from emergent to chronic care. Pawlowicz and Nowicki 
published the results of a national Polish survey of nephrology fellows and practic-
ing nephrologists in 2020, and, expectedly, the results mirrored the US experience 
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[14]. They also queried whether those working in dialysis care may be at greater 
risk of burnout compared to colleagues working in settings such as inpatient care. 
Indeed, they found that those working in dialysis care reported higher rates of 
reduced personal accomplishment than their colleagues working in other set-
tings [14].

When discussing why nephrology fellows and practicing nephrologists in dialy-
sis care may experience more burnout, they described a host of factors. Patients are 
often chronic, have medical comorbidities, have low adherence to diet and fluid 
recommendations, and may subsequently have poorer prognoses [14]. Physicians 
may also experience difficult patient interactions, including serious illness or end- 
of- life discussions, they may provide futile care to some very ill patients, or they 
may be forced to treat undocumented patients with emergent-only dialysis [17]. 
With the increase in migration globally, the moral distress inherent in working with 
possibly undocumented patients in many countries is an emerging concern [18].

While nephrology fellows and practicing nephrologists are not the only clini-
cians exposed to suffering, trauma, and death, moral distress is recognized as a 
unique factor in burnout. Moral injury or distress is a term borrowed from military 
personnel that has been more recently applied to clinicians. It occurs when clini-
cians cannot act according to their ethical beliefs because of constraints imposed 
upon them in the work culture and environment [18]. When considering the organi-
zational and systemic factors in burnout mentioned above and below in nephrology, 
it is reasonable to understand how it develops and how insidious it can be. If moral 
distress is left unsaid and unmanaged, it too can result in burnout and other forms of 
serious psychological distress.

22.5.4  Systemic Risk Factors

In terms of health systems, which vary according to country, nephrologists describe 
additional factors that contribute to burnout. Regulatory pressures and “protocol- 
driven environments” are frustrating as they result in a perceived lack of physician 
control, autonomy, and flexibility [15]. Added to this is a lack of time and material 
resources that make physicians feel like another “cog in the wheel” [10]. Overriding 
the above is the culture of medicine that they are exposed to from the start of train-
ing and which continues to shape how they live and work.

The culture of medicine is part of the hidden curriculum that physicians know 
and abide by, but do not often openly discuss or critique. The medical profession 
tends to reward those who are most willing to push themselves beyond what is 
expected of other professionals. Work often requires some strife and sacrifice that 
physicians are expected to tolerate, if not overcome. If they cannot, then they face 
feelings of fear, shame, and stigma. Particularly when they experience psychologi-
cal distress, it may be framed as an internal failure rather than the result of being 
worn down by external factors [16].

This culture becomes a barrier to physicians identifying burnout in themselves 
and their colleagues, intervening early, and optimizing outcomes. In Medscape’s 
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2020 national US survey of nephrologists, 75% of respondents stated that they have 
not previously sought help despite experiencing burnout and/or depressed mood and 
they do not intend to seek help in the future either [10]. Physicians often think that 
their symptoms are not severe enough to warrant help, that they can manage alone, 
or that they are, ironically, too busy. A further subset may not want to risk disclosure 
and its perceived consequences in the workplace [12]. In any case, they are left 
vulnerable by the system they work in and become conditioned to suffer alone and 
in silence through their careers.

22.6  Case Vignette Analysis: “A Slow Burn”

Based on Samantha’s case described previously in the vignette and the information 
we have since reviewed, it is likely that she was experiencing burnout for several 
reasons. While not explicitly stated, she appeared to be a high-achieving individual 
who eagerly took on multiple roles and responsibilities early in her career as a 
nephrologist. Yet the same joy and excitement with work faded as she transitioned 
to middle career and tried her best to juggle clinical, teaching, and scholarly roles at 
a busy academic center. While we did not delve into the particularities of her work 
as a nephrologist, one can expect that the system in which she worked did not priori-
tize her well-being, so neither did she. Instead, she experienced a slow burn. While 
the signs and symptoms may not have been clear to her or her colleagues early on, 
they eventually became undeniable at work.

The triad of emotional exhaustion, depersonalization, and reduced self-efficacy 
was evident as she wearily trudged through another day of the same work with no 
reprieve. Her situation may not have been unique, but that is problematic. She joined 

Clinical Pearl
 – Moral distress results when there is a discrepancy between what clinicians 

think is right to do and what they can actually do. If it is a pattern, burnout 
can ensue.

 – Patient, practice, and system factors, i.e., things often beyond an individu-
al’s control, can affect the degree of moral distress that nephrology fellows 
and practicing nephrologists face.

Recommendation
 – Recognize that the factors which have the largest impact on physician 

burnout are those at the organizational and systemic levels, not the indi-
vidual level.

 – In particular, the culture of medicine encourages physicians to push them-
selves to the extreme, to sacrifice what makes them well, and to do so alone 
and without question.
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the ranks of many physicians before and alongside her who were similarly left vul-
nerable. However, burnout is not the be-all, end-all of her experience. In fact, it is 
associated with several other harms that she was also at risk for and may have 
endured too. Perhaps how she felt when she finished her shift provided a moment to 
pause and reflect on the bigger picture of burnout and what she genuinely needed to 
recover and reengage. Yet as one will see, burnout is not an individual problem 
requiring an individual solution. Rather, it is a systemic issue with far-reaching 
consequences that requires a shared response.

22.7  The Consequences of Burnout in Nephrology

Although physicians may prefer to think otherwise, given the culture of medicine, 
they are human and do experience emotional responses that affect their life and 
work. They are empathic, they often form long-term relationships with patients and 
colleagues, and they witness daily suffering – and this is in addition to the above 
factors for burnout. While some researchers may consider burnout to be the main 
outcome of interest, it is also associated with a range of individual, patient care, and 
health systems consequences (see Table 22.3) [9, 12, 17, 19–21]. Therefore, burnout 
matters not only because of how it touches individual physicians, but because of 
how it subsumes others in equally troubling ways.

22.7.1  Individual Effects

At this level, physicians who experience burnout also suffer psychological distress 
that further puts them at risk of depression, suicidality, and substance use. 
Medscape’s 2020 national US survey results of physicians found that 16.3% of 
respondents reported depression ranging from “colloquial” to “clinical.” Indeed, the 
rate of major depressive disorder is higher in physicians compared to the general 
population [12]. Moreover, 22.3% reported previous suicidal ideation with no sui-
cide attempts, while 1.7% reported past attempts. It is also disconcerting that 39% 
of respondents reported suicidality that they did not disclose to others, and up to 400 

Table 22.3 Adverse outcomes associated with physician burnout [9, 12, 17, 19–21] 

Individual Patient care Health systems
Depressive disorders Medical errors Low interest in training
Suicidality Safety incidents Unfilled fellowship positions
Post-traumatic stress 
disorder

Professional misconduct Fellow dropout from training

Substance use disorders Low patient satisfaction Low work satisfaction
Reduced quality of patient 
care

Turnover and part-time work

Difficulty maintaining the nephrology 
workforce
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physicians die by suicide annually [12]. Finally, studies have shown that rates of 
substance use disorders are similar for physicians as for the general population (e.g., 
10–15%), but alcohol misuse is especially problematic [19]. Alcohol use disorder is 
highly prevalent in physicians, and it is further associated with burnout, depression, 
suicidal ideation, and recent medical errors [19].

22.7.2  Patient Care Effects

The impact of physician burnout extends beyond the confines of an individual’s 
“personal” life to their day-to-day work. In terms of practice, physicians who are 
burned out tend to have decreased work satisfaction and productivity in clinical, 
scholarly, and teaching work [20]. Again, this not only means that burnout affects 
physicians’ patients but also their colleagues who they may work with in any of 
their various roles. Some studies also show that burnout is linked to increased rates 
of referrals to other specialists and increases in resource utilization [20], which 
further strains the system.

Argentero et al. [21] released the results of an Italian study in 2008 that explored 
the relationship between burnout in dialysis care nurses and nephrologists and 
patient satisfaction. Burnout was assessed via the Maslach Burnout Inventory, and 
patient satisfaction was based on completeness of medical information, their rela-
tionship with staff, staff performance, and organization of the service. There was a 
negative correlation between staff reports of emotional exhaustion and patient satis-
faction, no correlation for depersonalization, and a positive correlation between 
high personal accomplishment and patient satisfaction [21].

Not only do burned out physicians risk low patient satisfaction, but there is 
increased risk of medical errors, safety compromise incidents, and malpractice 
claims [20]. Burnout is associated with reduced quality of care and puts the very 
patients who physicians are trying to treat at possible risk of harm. However, these 
negative patient care outcomes do not occur in a vacuum, and they often cause sig-
nificant distress for physicians confronted by them. Physicians named in a patient 
complaint may experience a cascade of responses ranging from poor sleep to anxi-
ety, depression, and suicidal ideation [22].

22.7.3  Health Systems Effects

More recently there has been specific interest in how burnout affects the sustain-
ability of the nephrology workforce in caring for renal patients. Several articles 
have noted the declining interest of medical students and general internal medicine 
residents in nephrology, which is also related to organizational-level factors in burn-
out [17]. Not only is there decreased entry into nephrology training, meaning 
unfilled fellowship positions, but there are also fellows who do not complete train-
ing. Even for fully qualified nephrologists, survey results demonstrate an interest in 
changing practices, moving to part-time hours, or even retiring earlier [9]. This also 
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taxes the system as a conservative estimated cost of turnover per physician per year 
is already between 5000 and 10,000 USD [20]. With depleted numbers in training 
and in the workforce, one worries about how nephrologists will continue to meet the 
growing needs of renal patients worldwide.

22.8  Facilitating Physician Wellness in Nephrology

Before considering the evidence base for specific interventions, it is important to 
discuss what is meant by physician wellness. Having a better understanding of this 
will help direct one’s efforts toward relevant targets and strategies for shifting physi-
cians along the wellness continuum. From there, one can consider individual, orga-
nizational, and systemic changes to optimize wellness, including how to possibly 
address moral distress in nephrology. Above all, pursuing these endeavors requires 
a change in the culture of medicine to one that genuinely supports and promotes 
wellness.

22.8.1  Redefining Physician Wellness

Physician wellness is a common term in the literature, and yet it is less common for 
stakeholders to consider what it actually entails. For example, Brady et  al. [23] 
published a systematic review in 2018 that analyzed over 75 articles on physician 
wellness in which only 14% of them defined wellness. Even when this information 
was provided, descriptions varied, but they often recognized that one’s quality of 
life is of paramount importance. When wellness was measured, tools used varied 
again, but they tended toward measuring negative outcomes such as burnout and 

Clinical Pearl
 – Physicians’ work can have profound emotional impacts, leading to a range 

of outcomes, some of which can be devastating, e.g., suicide.
 – These outcomes matter not only because of how they deeply affect indi-

viduals, but because of how they also impact patient care and health 
systems.

Recommendation
 – If conducting a wellness survey in the workplace, consider screening for 

other markers of psychological distress related to burnout such as anxiety, 
depression, suicidality, and personal, social, or occupational impairment.

 – Further, when examining issues in patient satisfaction, team morale, or 
work processes and sustainability, consider the health and wellness of the 
workforce and whether key factors such as burnout are being missed.
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depression rather than wellness itself [23]. As such, impaired well-being becomes 
conflated with distress and disorder. Thus, rather than interventions designed to 
target wellness, they are designed to prevent illness [23]. Even if physicians are not 
ill, it does not necessarily mean that they are well. There are many other strategies 
that can be used to optimize their sense of wellness.

If we consider physician wellness as more than the absence of illness, then we 
can focus on enhancing positive well-being, quality of life, and helping them reach 
full potential [23]. “We” is used intentionally, as physician wellness is not just the 
individual’s responsibility, but rather it should be conceptualized as a shared respon-
sibility among all key stakeholders. To this point, the Stanford WellMD Professional 
Fulfillment Model is a widely accepted model that illustrates the idea of collective 
responsibility. It identifies three main areas to promote physician wellness, includ-
ing the areas of personal resilience, efficiency of practice, and culture of wellness 
[24]. In doing so it acknowledges that wellness reaches beyond the individual to 
incorporate organizational and systemic changes (see Table 22.4) [14, 16–18, 20, 
25, 26]. While it further suggests that organizations and systems should be mainly 
responsible for changes in the latter two [24], each still has a role in encouraging 
and supporting individual resilience efforts.

22.8.2  Boosting Physician Resilience

When one speaks of individual interventions to address burnout, often one hears the 
critique that physicians just need to be more resilient. Resilience is another term 
with various definitions, but it is generally considered as “qualities that enable a 
person to adapt well and even thrive in the face of adversity” [27]. While physicians 
may be led to think otherwise, there is evidence that physicians maintain high levels 
of resilience throughout their careers. West et  al. [27] published the results of a 
national US survey of physicians in 2020 that compared the level of resilience 
between physicians and the general population. They found that resilience was 
higher among physicians, but even those with high scores still reported burnout 
[27], indicating that resilience alone does not guarantee wellness.

While resilience is likely one small part of the wellness picture, there are still 
some strategies that are effective in boosting resilience. Interventions such as grati-
tude (i.e., partaking in positive psychology exercises such as keeping a gratitude 
journal or writing a gratitude letter), mindfulness (i.e., maintaining a present 

Table 22.4 Interventions to enhance physician wellness [14, 16–18, 20, 25, 26]

Personal resilience Efficiency of practice Culture of wellness
Self-care Decrease workload Educate leaders and staff
Gratitude Increase efficiency Challenge implicit beliefs
Self-compassion Enhance teamwork Prioritize staff wellness
Mindfulness Peer support groups
Narrative medicine Access to formal supports
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moment awareness of thoughts, feelings, bodily sensations, and surrounding envi-
ronment through a variety of practices to help reduce stress), narrative medicine 
(i.e., utilizing people’s narratives in clinical practice as a way to promote healing), 
and self-compassion (i.e., extending compassion to one’s self when perceived inad-
equacy, failure, or suffering) may lessen distress, help process difficult emotions, 
and foster well-being [17, 18, 20]. While not specific to nephrology, a variety of 
organizations targeting medical students, resident physicians, fellows, and other 
physicians have developed resilience programs. See Table 22.5 for a summary of 
these wellness initiatives. While they are not the endpoint for physician wellness, 
they engage in a harm reduction approach to wellness. Beyond this, we need to 
continue to advocate for more effective interventions that address work culture and 
environment.

Table 22.5 Selected physician wellness resources

Selected wellness resources Description
McMaster University Online resident modules designed by a multisite, 

international team, to help residents understand personal 
resilience and how to address it, and other strategies to 
mitigate risk of burnout

“Resilience in the Era of 
Sustainable Physicians: An 
International Training Endeavour” 
(RESPITE)
https://respite.machealth.ca/
Resident Doctors of Canada Interactive resident and leadership modules facilitated by 

resiliency peer trainers, as well as booster modules in 
development to supplement core training

“Resiliency Curriculum”
https://residentdoctors.ca/
areas- of- focus/resiliency/
Stanford Medicine Information on physician health and wellness, including 

strategies for personal resilience, efficiency of practice, 
and culture of wellness

“WellMD Center”
https://wellmd.stanford.edu/
center1.html
Canadian Medical Association Online hub of original CMA content and other trusted 

tools and resources for medical trainees and physicians 
to support their health and wellness

“Physician Wellness Hub”
https://www.cma.ca/
physician- wellness- hub
American Medical Association Online modules on how to engage leadership, understand 

physician burnout and how to address it, and develop a 
culture of wellness

“STEPS Forward”
https://edhub.ama- assn.org/
steps- forward
International Conference on 
Physician Health 2021

An international online conference in collaboration with 
the British, American, and Canadian Medical 
Associations that aims to support physician health with 
key knowledge and interventions

“A vision for humanity in 
medicine”
https://www.bma.org.uk/events/
international- conference- on- 
physician- health- 2021
Your local clinic or hospital website Check online for workplace wellness committees, 

assessments, initiatives, and other helpful resources
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22.8.3  Driving Efficiency of Practice

While individual interventions are not enough to promote physician wellness, there 
is promise in pursuing higher-level solutions. At minimum, there should be training 
in wellness for key stakeholders within the organization, specific workplace inter-
ventions offered, and a referral system to formal supports. Panagioti et al. [25] pub-
lished a meta-analysis of controlled interventions in 2017 which determined that 
organizational interventions were associated with higher treatment effects for phy-
sician burnout compared to individual ones [25]. The authors suggested that indi-
vidual interventions would likely have been more effective had organizations and 
systems supported their work [25], again recognizing that physician wellness is a 
shared responsibility. As for interventions, organization efforts involved reduced 
workload and increased workflow as well as teamwork and peer support.

Nephrologists also acknowledge these areas as key recommendations when con-
sidering how to optimize nephrology fellows and other physicians’ wellness. For 
example, Rosner and Berns [26] considered how nephrologists can re-establish joy, 
meaning, and engagement in their work. They advocated for having standardized 
work processes, pre-visit planning/testing, using interdisciplinary teams and physi-
cian extenders to share the work, as well as scribes and better EMR tools to manage 
documentation. While not exactly peer support, they also advocated for virtual and 
in-person communities of practice in nephrology where physicians can share best 
practices, establish research networks, and create other network opportunities [26]. 
While no one is expecting organizations to put all these interventions in place at 
once, each contributes to positive changes in physician wellness.

22.8.4  Alleviating Moral Distress

In identifying moral distress as a unique contributor to burnout in nephrology, while 
there is no evidence supporting one intervention over another, there are ways we can 
help. Ducharlet et al. [18], who presented international cases of moral distress in 
nephrology, discussed the importance of first acknowledging moral distress and 
using the term in practice. They also advocate for providing evidence and support in 
difficult care decisions and encouraging leadership to be active role models in this 
work. More specifically, they suggest the equivalent of complex case rounds; team 
debriefs after distressing patient events; training in ethics, advocacy, and advanced 
communication skills; and, of course, access to formal psychological supports [18].

While Ducharlet et al. [18] did not consider formal peer support in their article, 
others have discussed its use and benefit in nephrology for similar purposes. Roberts 
stated that facilitated small groups may provide opportunities to discuss distressing 
cases as well as to manage difficult emotions, build connectedness, and reduce burn-
out [17]. For example, Balint groups are structured groups that help physicians explore 
and process difficult patient-physician relationships. Given their popularity, Pawlowicz 
and Nowicki also suggested these groups for Polish nephrologists experiencing burn-
out [14]. It becomes clear that alleviating moral distress often requires organizational 
and systemic changes rather than falling to individual physicians alone.
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22.8.5  Fostering a Culture of Wellness

At the systemic level, it is recommended to align the culture of medicine, a main 
contributor to physician burnout, with that of a culture of wellness. Joan Anzia is a 
US psychiatrist who has presented on this topic and identified several implicit 
beliefs that sustain the culture of medicine. For example, physicians are expected to 
sacrifice basic needs, have endless reserves of energy, strive for perfection in work, 
and manage alone when they are struggling [16]. In stark contrast, a culture of well-
ness challenges these beliefs and prioritizes physician wellness. Moreover, the sys-
tem’s policies, practices, and procedures reflect such values [16]. We hope that 
physicians can fulfill their basic needs so they can function optimally, that they 
recognize their limitations and show self-compassion, and that they remain con-
nected and seek help when needed.

Cultural change is worthwhile because these interventions have some of the 
greatest impacts on physician wellness while also reducing psychological distress. 
Change can be difficult and so the literature offers some advice for enacting sys-
temic change in medicine [28]. First, it is important to recruit key stakeholders who 
can act as wellness champions, develop relevant initiatives, and be involved in their 
implementation. Next, it may be helpful to conduct a local needs assessment to 
explore the unique factors, challenges, and barriers to physician wellness in one’s 
setting. Since physicians’ needs vary and their degree of wellness influences others, 
there should also be at least several initiatives to target major domains of wellness. 
Finally, it is advised to use a quality improvement approach as wellness is a dynamic 
process that requires ongoing evaluation and optimization [28].

Clinical Pearl
 – Physicians are a highly resilient group when compared to the general 

population.
 – While resilience may help mediate distress in medicine, it is not enough on 

its own to maintain wellness or prevent psychological harms.
 – Instead, organizational and systemic interventions have been shown to be 

the most effective for these purposes [25] and should be the focus of our 
efforts.

Recommendation
 – We need to start challenging our implicit beliefs about what it means to be 

a physician today.
 – In doing so, we take steps at the systemic level to shift the culture of medi-

cine toward a culture of wellness that prioritizes our health and wellness.
 – Once there is commitment at this level from relevant stakeholders, we can 

use a targeted approach to designing, implementing, and evaluating well-
ness initiatives.
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22.9  Key Takeaways

• While not specific to nephrology alone, occupation-related stress is an ongoing 
concern for nephrology fellows and other physicians caring for renal patients.

• Burnout is a syndrome caused by chronic work stress that encompasses a triad of:
• Emotional exhaustion
• Depersonalization
• Reduced sense of personal accomplishment

• Measuring it with tools such as the Maslach Burnout Inventory will help identify 
individual physicians at high risk of burnout, as well as any concerning patterns 
of burnout in the workplace.

• There is a multitude of contributing factors to burnout in medicine that reach 
across individual, organizational, and systemic levels.

• While nephrology fellows and other physicians are also impacted by these gen-
eral factors, experiences such as moral distress may be more unique.

• Burnout matters not only because of how it affects individuals, but how it also 
goes on to affect patient care and health systems.

• To optimize wellness, we need to maintain a broader definition of wellness 
beyond the absence of illness, as there is always opportunity to improve.

• While individual resilience can help mediate distress, it is only a temporizing 
measure, and it is not enough on its own to maintain wellness.

• We should focus on organizational and systemic change as this is where inter-
ventions in efficiency of practice and culture of wellness have the most impact.

• To enact systematic change, it is helpful to engage key stakeholders, conduct a 
local needs assessment, trial a range of interventions, and use a quality improve-
ment model.
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23.1  Introduction

In the domain of psychonephrology, readers may be wondering why there is a chap-
ter written by an interdisciplinary team about the use of social media for continuing 
professional development. It is our hope that by the end of this chapter, it will be 
clear that social media has a great potential of helping to foster and grow a com-
munity of diverse individuals interested in the intersection of psychiatry/psychol-
ogy and nephrology in patients with renal disease.
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We must acknowledge that staying current in a field where multiple disciplines 
may intersect can be particularly difficult. When we train and interact almost exclu-
sively within our academic silos, it can be difficult to bring those of different disci-
plines together. Social media has provided us with a mechanism to break down the 
traditional silos of academia and bring together many scholars and practitioners in 
a truly interdisciplinary fashion.

23.1.1  What Is SoMe?

Social media (SoMe) has now become an inextricable modality used for facilitating 
communication globally. Clinicians, researchers, and members of the public all 
communicate within this space and use it to connect with each other [1–4]. Although 
many healthcare practitioners have often used these modalities for communication 
and connection with friends and families for decades, it is only in the 2010–2020s 
that many healthcare and medical professionals began harnessing its power for con-
tinuing professional development and scholarly discourse [1, 5].

Social media is defined as any technology-mediated communication platforms 
that allow individuals to distribute and curate content in digital communities [1, 6, 
7]. There are dozens of platforms that currently exist, and many have emerged and 
disappeared throughout the decades since these platforms first gained popularity. 
One of the advantages of social media is its ability to connect individuals and allow 
for ample opportunities to create a virtual “interstitial space” that allows idea 
exchange and forming a sense of community [6].

Social media platforms come in two major forms: (1) open platforms (e.g., 
Twitter, Facebook, Instagram LinkedIn, Instagram, TikTok, Reddit, podcasts, 
blogs) or (2) closed platforms (e.g., WhatsApp, Slack, Microsoft Teams). Though 
various platforms typify open or closed forms, they often have features that cross 
this dichotomy (e.g., direct messaging on Twitter and stories on WhatsApp). 
There are ample reasons why groups would pick one or the other strategy – but 
often, open platforms will allow for more emergent communities to develop, 
while close platforms will lend themselves more to a targeted audience [8]. 
Furthermore, as communities mature, hybrid models often develop using both 
open and closed communication channels [9]. Even the classic discussion modal-
ity of an email listserv or online webforum could be seen as an early form of 
social media [9]. Today’s social media platforms, however, allow individuals to go 
beyond selected closed groups where they can connect – and in this particular 
emergent community of psychonephrology – openly accessible communities of 
practice may be the way that we can engage in key exchanges of ideas across 
disciplines [10].

23.1.2  Networked Learning

In continuing professional development, one of the great challenges is the lack of 
clear guidance for our continued exposure to new ideas as we train. Whereas the 
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bulk of the literature suggests that continuing professional development should 
be a singular and lonely burden for each individual practitioner to engage in by 
themselves [11], the reality is that we rarely learn exclusively on our own. 
Rhizomatic learning [12] has been described as a nonhierarchical learning 
approach that hinges on the development and usage of personal learning net-
works [13].

As individuals begin to engage in online communities, they establish a variety of 
relationships or connections. These connections can be thought of as a spoke on a 
wheel. When conceptualizing this, it is important to note that the robustness of the 
community develops by having more connections that communicate frequently. It is 
also important to note that these connections (spokes) should be bidirectional. This 
allows for more collaboration and a sense of community to develop. Hierarchy 
should be avoided whenever possible. However, it is important for leadership to 
consider strategies to continually reinforce communication and groupthink and ulti-
mately build a community.

23.2  Case Vignette

A 35-year-old South-Asian female Assistant Professor of Psychiatry presented to 
her Chair’s office with a query. She had found it difficult to find a local community 
of practice within the department. She was interested in the domain of psycho-
nephrology and felt rather disconnected since there were very few opportunities to 
engage in discussions and scholarly activities on this topic. Everyone in her depart-
ment already seemed to have an academic niche, and she had only recently started 
to carve out an interest in this area, but wanted to find mentors and collaborators. 
She had reached out to the Division of Nephrology within the Department of 
Medicine at her institution, but she had received very little meaningful response. 
She was invited to present a guest rounds in the coming months, but she was unsure 
of how she could make a compelling case for collaboration in her upcoming talk. 
She wished she could pick the brain of nephrologists but did not know where to 
turn. As her Chair, what would you have advised? A case analysis is also presented 
at the end.

Recommendation
 – Social media (SoMe) should be considered as a mechanism that all practic-

ing professionals use to stay connected with others interested in similar 
domains (such as psychonephrology).

Clinical Pearl
 – SoMe can be a powerful mechanism for staying up-to-date and connected 

with an interdisciplinary field such as psychonephrology.
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23.3  Problems and Barriers to Using Social Media 
for Continuing Professional Development

Despite the benefits that social media can provide to physicians collaborating across 
disciplines, barriers and challenges arise in the use of this medium. Firstly, getting 
started in setting up your digital identity can be a challenge and can take time and 
effort. Secondly, two major barriers of the medium itself can dissuade physicians 
from joining and engaging on social media professionally – professionalism and 
privacy concerns.

23.3.1  Digital Identity Formation and Personal Bandwidth

Many physicians begin to use social media as a way to meet an educational need [14]. 
During the process of setting up and using social media, a digital identity is formed. 
Often physicians wish for more boundaries between personal and professional use, 
but challenges can arise when one decides how much personal information or insights 
ought to be shared. Navigating this space requires care and thought. In addition, as 
you first start to use social media to connect with others in your field, finding and seek-
ing out appropriate sources of information, people to connect with, and mentors can 
take time. Often this upfront investment can be time-consuming or seem arduous. 
This chapter includes tips and tricks for overcoming these issues in the next section.

As a start, one should ask themselves about their reasons for using social media. 
Is it just to meet educational needs? Stay up-to-date on the latest advances? Are you 
hoping to connect with others in your field? Do you have an advocacy position to 
advance? Do you want to provide public information for the greater good? This 
ethos may evolve over time, but having a good sense of why you are using SoMe to 
begin with can set you up to create a persona and identity that will meet your defini-
tion of success and conform to your personal bandwidth needs.

23.3.2  Professionalism

Concerns around professionalism on social media are as old as the medium itself. 
However, this is not unique to social media and the same principles that govern day- to- 
day life should be used. This concern is intimately tied to concerns around formation 
of digital identity. Digital professionalism for health professionals is a concept that 
emphasizes that social media use has the potential to blur the lines between personal 
and professional identities [15]. There is also a gap between what is taught in regard to 
digital professionalism and what is perceived by medical students [16]. Despite 
increased teaching, reported incidents of unprofessional posts including violations of 
patient confidentiality are still quite common. For example, 60% of US medical schools 
have reported incidents where medical students make posts considered unprofessional 
with 13% of schools reporting violations of patient confidentiality [16, 17].
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As a professional, you can decide why you are using social media, what types of 
things you feel comfortable sharing, and how these fit with professional society and/
or employer recommendations. It is important to remember that giving general advice 
on a topic, networking with colleagues, and sharing research are generally encour-
aged, but giving specific patient advice is not. Gray areas remain around sharing per-
sonal opinions on politicized issues, so you may want to consider staying away from 
these types of conversations until you feel confident in your own digital identity.

Another important aspect to social media use is that the platform may lack 
nuance, depth, or the opportunity for misinterpretation of well-intended commen-
tary. An example of this is humor, which can be easily misinterpreted and some-
times with devastating consequences [18]. Should you engage in discourse with 
other professionals and sense that misinterpretation has occurred, we advise you to 
seek an opportunity to apologize and connect directly or privately with the other 
party. When in doubt, you can delete offending tweets and seek repair.

23.3.3  Privacy

Many physicians also worry about privacy in the social media setting [5]. If you wish 
to be on an open platform, such as Twitter, your ability to engage with other like-
minded professionals will be much higher with lower privacy settings. This will 
allow others to see what you share, follow you, and build your community of prac-
tice. However, this is balanced with concerns around who can see what you share. 
Patients may be online and may contact you. As you form your digital identity, you 
may share information or perspectives that you wish you had not – and although you 
can delete a posting, if it has been seen or shared, it may never truly disappear.

Understanding privacy legislation and having a philosophy of social media use 
can be helpful in avoiding privacy slips. Most social media recommendations 
authored by physician organization advise that identifying patient information never 
be disclosed. Be mindful of what this may be for a particular patient, especially if 
you work in a small field. For specific patient advice, take the discussion offline – to 
the phone or in person. Sometimes, despite your best efforts, “trolls” may follow 
you and harass you on social media. This can be particularly common in psychiatry 
where anti-psychiatry groups may critique and criticize efforts. Social media plat-
forms have a variety of ways you can respond, such as by increasing privacy set-
tings, muting, or blocking users. Note that the behavior and definitions of these 
various defensive actions will vary from platform to platform.

Clinical Pearl
 – There are many considerations that one should consider before entering 

into social media for learning. Key considerations to weigh are: (a) per-
sonal bandwidth, (b) professional and personal identity (and portrayal of 
this identity), and (c) privacy concerns.
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23.4  A “How To” Guide for Harnessing the Power of SoMe 
for Continuing Professional Development

Writing this about 1 year into the coronavirus infectious disease 2019 (COVID-19) 
pandemic, it is clear that Twitter should be your primary social media platform for 
medical education and professional development. To understand why this is, it is 
useful to look at the core features of Twitter compared with the other social media 
platforms. See the list below for some details:

• Open. For people trying to start their engagement in social media, an open plat-
form is essential. In symmetric systems like Facebook, both parties need to agree 
to engage in order to interact. This is the process of friend requests. This controls 
interaction but slows the process of onboarding. Twitter (with its default privacy 
settings), like Instagram, allows people to follow the content of any creator.

• Flexible. Twitter is usually described as a social network that allows people to 
broadcast short strings of text, limited to 280 characters, but this underplays its 
flexibility. Each tweet is a container for a variety of contents including text, images, 
animations, and most importantly links. Links are essential for substantive medical 
education. Links provide the opportunity to cite original literature, a staple of mod-
ern medical education. They allow deeper immersion in an argument, allowing the 
social media to be a teaser to draw in curious learners. Instagram does not allow 
links in the content (only a single link in the account owner’s biography) [19].

• Networked. Metcalfe’s law states the value of a network is proportional to the 
square of the number of connected users of the system. Twitter has a large foun-
dation of medical educators, clinicians, and scientists already using it, so the 
value of the Twitter medical education network is very large. Twitter allows even 
very specific subjects within medicine, like nephrology and psychonephrology, 
to build communities of practice. At the time of writing this chapter, other plat-
forms have yet to build up the human capital to surpass Twitter. Few have been 
able to do that and this will likely mean that Twitter will endure as an effective 
social media platform. Reddit is a social network that has the critical features of 
a medical social media platform but lacks the size to have sufficient network 
effect. By following others on these platforms, you can begin to create a personal 
learning network to support your own development.

Recommendation
 – Weigh each of these aforementioned considerations (personal bandwidth, 

professional and personal identity, and privacy concerns) carefully, and 
make a strategic plan for yourself when you begin engaging in SoMe for 
learning.

 – Start off slow and use high security settings initially.
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23.4.1  Getting Started on Twitter

The first step is to set up your professional account with a login name and descrip-
tion that reflects your role and goals on social media. Typically, most professionals 
will use their names and highlight their qualifications in their profile description. 
Make sure to add a picture to your bio. A complete bio makes it easier for others to 
find and engage with you so you can start engaging in the free open-access medical 
education (#FOAMed) community. If you are hesitant to engage on social media, 
start an account, and start to look around, there is no obligation to contribute; con-
suming social media is a natural first step in engagement [4].

One of the challenges to Twitter is the onboarding process. When one opens a 
Twitter account, it is empty, and it only becomes meaningful as one follows people. 
This is a “catch-22”, as one wants to follow people who post relevant and interesting 
tweets, but one cannot see those tweets unless one already follows them. Twitter 
tries to ease this by suggesting people to follow based on some questions while 
establishing the account. However, there are two additional ways to see tweets from 
people one does not follow: retweets and hashtags.

A retweet is when a person posts another user’s content to their feed. Suppose 
one follows a college friend and the friend retweets a post about the immune system 
by @EdYong209. Even if the user does not follow @EdYong209, they will see this 
tweet because they follow their college friend.

Similarly, hashtags allow you to break from the timeline of people they follow 
and see tweets tagged with a particular hashtag regardless of the author. Hashtags 
develop around sporting and entertainment events but can be particularly granular.

One of the most important nephrology hashtags is #KidneyWk which denotes 
American Society of Nephrology’s annual meeting. Following that hashtag during 
the annual meeting will reveal tweets about good sessions, bad speakers, tasty 
places to eat, and interesting posters. Users can then decide to follow people from 
that stream. Other important hashtags to follow in nephrology include:

Recommendation
 – Select a SoMe platform, and then start finding and following other psy-

chologists, psychiatrists, and nephrologists to start your own personal 
learning network.

Clinical Pearl
 – SoMe is an undeniable part of our lives, and there are many advantages to 

using it for Continuing Professional Development. It will allow you an 
open, flexible, and networked way to engage in your personal learning.
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• #NephJC. NephJC is a twice a month journal club that meets on Twitter. A dis-
cussion of the importance of NephJC to the nephrology twitter community is 
examined later in this chapter [20, 21].

• #NephMadness. Every March the American Journal of Kidney Diseases and the 
National Kidney Foundation have sponsored NephMadness. NephMadness is a 
collaborative educational game where participants discuss and debate the merits 
of 32 nephrology concepts that compete to advance through a single elimination 
bracket. A deeper exploration of #NephMadness can be found later in this chap-
ter [22–24].

• #AskRenal. One of the frustrations with getting started on Twitter is that it is 
easy to follow people in nephrology and hear their opinions and observations 
but when one wants to share one’s own opinion, if they have no followers, the 
tweet is like a tree falling in the forest without anyone around to hear it. 
#AskRenal allows people to access a significant portion of the nephrology 
Twitter community so their tree does not fall unnoticed. People with questions 
that they want the nephrology community to answer just need to tweet the ques-
tion and add the hashtag #AskRenal. A software program continuously scans 
Twitter for any new tweets with this hashtag and then retweets the original tweet 
from a dedicated account called @AskRenal. @AskRenal has over 5000 fol-
lowers so this retweet reaches a broad swath of the nephrology community on 
Twitter.

Hashtags that are useful in psychiatry are:

• #PsychTwitter. This is a hashtag that connects those who are interested in psy-
chiatry across Twitter. Similar to the larger hashtag #MedTwitter, which is a 
broader interdisciplinary hashtag for all who identify as physicians, this hashtag 
can be applied to most psychiatry or psychology tweets that are for other practi-
tioners within the field.

Clinical Pearl
 – Hashtags can help you to locate groups of messages that are tagged. Think 

of them as MeSH terms for SoMe. You can search for messages (and 
accounts) that associate themselves with hashtags to help you find other 
like-minded individuals.

Recommendation
 – Use Twitter hashtags to discover new groups of individuals or topics. For 

instance, try joining tweet chats like #NephJC to see how they operate, and 
learn more about nephrology. Consider using #AskRenal to ask nephrolo-
gists for advice.
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One of the reasons that nephrology is developing a robust social media infra-
structure is a formal nephrology social media training program called the Nephrology 
Social Media Collective (NSMC). The NSMC, established in 2015, is a means to 
ensure a consistent entry of new voices into the nephrology social media space [19]. 
It is a 1-year program of remote learning that trains people in many aspects of social 
media education and presentation. The program is defined by four rotations focus-
ing on various types of social media:

 1. Blogs and Tweetorials
 2. Nephrology journal clubs and Twitter-based discussions
 3. Digital communications focusing on visual abstracts
 4. Podcasts and audio communication

Faculty mentors are included in each pod to help provide mentorship and feed-
back throughout the year. In addition, monthly lecture series are incorporated into 
the curriculum, and daily communication is achieved through Slack [9, 25]. The 
internship trains 28 interns a year. Graduates have gone on to leadership roles 
throughout nephrology including academia, private practice, and industry [9, 19].

23.5  Building and Sustaining Cross-Disciplinary Virtual 
Communities of Practice

An increasing number of health professionals are moving from faculty development 
activities that take place on an individual level to informal collective learning exem-
plified by the idea of a community of practice (CoP) [6, 26]. A CoP refers to a group 
of individuals that shares both concern and interest for something they do and wish 
to improve it through interacting with one another (CoP is a term coined by Lave 
and Wenger). When applied to a virtual setting, virtual CoPs (VCoPs) involve indi-
viduals coming together through technology in a virtual space. In business, VCoPs 
have been shown to be effective in improving knowledge sharing, thus reducing 
professional and structural isolation [27].

Building and maintaining a VCoP can be challenging when groups are diverse. 
For example, different specialties may have different interests and professional 
identities. Although VCoPs can improve knowledge sharing and foster connection, 
virtual communities may also reflect inter-group biases and group-based behavior 
that limit knowledge sharing [26].

Despite these challenges, there is evidence that VCoPs can improve and enhance 
interprofessional collaboration and education. In a 2018 review, McLoughlin et al. 
found that VCoPs can offer an informal method of development and can decrease 
isolation [28]. However, success was limited by issues such as privacy, trust, encour-
agement, technological infrastructure, and technological ability [28]. These chal-
lenges can be overcome by using easily accessible tools that allow for real-time 
communication [22, 23]. VCoPs should also consider safety and create low-risk 
environments to reduce barriers within and between professions. Ultimately, VCoPs 
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have value for individuals who are working in isolation to come together in ways 
that would not be possible due to geographical barriers.

23.5.1  Bringing Disciplines Together

Bringing psychiatry and nephrology together through a VCoP may seem like an 
unusual or eclectic idea. Yet, there are several examples of how different disciplines 
have come together virtually over mutual and shared interest that we may draw 
inspiration from.

The first is an example from the field of pediatric pain research. Led by clinical 
psychologist, Dr. Christine Chambers, #itdoesnthavetohurt is a science-media part-
nership that brings evidence-based information about children’s pain directly to par-
ents [29]. In her journey, Dr. Chambers found that numerous eHealth tools for pain 
assessment and management are developed, yet have a reduced impact because they 
are rarely made available to end users [30]. She and her team targeted their digital 
strategy directly at caregivers, whom they empowered with knowledge on best prac-
tices for managing pediatric pain.

After the initial work to build a community of practice that includes patients and 
health professionals, a community of practice with diverse disciplines has grown 
and spread [31]. The group contains strong interprofessional and interregional com-
munication. The network comes together on a shared focus and passion for improv-
ing pediatric pain management. It is built around a democratized approach to 
knowledge translation led by Dr. Chambers’ initial work.

In the field of psychonephrology, VCoPs could be helpful with helping those 
who are new to the field to engage in distance-based mentorship. In smaller fields or 
in fields where providers may lack local support, digital mentorship (e.g., via 
Twitter) can be useful to help others find their footing [32].

23.5.2  Creating an Online Rally Point

While much of social media consists of random interactions, it became evident that 
some order is needed to establish a robust CoP.  For nephrology, the creation of a 
bimonthly Twitter-based journal club [20, 33], called NephJC (nephrology journal 
club), was instrumental in serving this purpose. Founded in 2014, the goal of NephJC 
is to discuss high-impact research that drives the field forward. What started as a schol-
arly series of discussions of research advances on Twitter became an important activity 
that resulted in continual growth of the nephrology social media community. The 

Clinical Pearl
 – Virtual Communities of Practice (VCoPs) can be highly influential for sup-

porting cross-disciplinary practice. There is an opportunity for 
psychonephrology- interested individuals to bring psychiatry, psychology, 
and nephrology together via SoMe.
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presence of a regularly occurring meeting place on Twitter helped to introduce like-
minded people and strengthen connections and served as a de facto social media equiv-
alent of an in-person grand rounds conference series. Moreover, NephJC has become 
an activity that nephrologists look forward to participating in every 2 weeks, not only 
to further their education but to chat with collaborators, colleagues, and friends.

NephJC provided the necessary ingredient to enable nephrologists to meet regu-
larly in social space [34]. However, it was evident that people still craved the big 
once a year meeting. This calling was filled by NephMadness [22–24, 35]. 
NephMadness, founded in 2013, is a yearly education-based game that pits nephrol-
ogy concepts against each other in a single elimination tournament throughout the 
month of March modeled after the annual US collegiate basketball tournament. 
While learning nephrology concepts is fundamental to the activity, it became clear 
that community building was just as important. Each year over 1000 participants 
submit entries into NephMadness, and 1500 individual Twitter accounts use the 
#NephMadness hashtag. Importantly, fellowship programs, practices, and academic 
groups throw NephMadness parties and share photos across social media. 
Participation is global with participants in over 30 countries and over 50% of 
NephMadness users located outside of the USA. NephMadness continues to serve 
as a yearly opportunity for nephrologists to discuss and debate important topics in 
the field. It is also an opportunity to continue to grow one’s network, reinforce exist-
ing connections, and serve as a positive community builder.

23.5.3  Sustainability and Structures

The key to maintaining a robust online community is multiple successive waves of 
increasing enthusiasm and structure. For the larger open-access movement within 
medical education, referred to popularly as the Free Open Access Medical educa-
tion movement (FOAM or by the hashtag #FOAMed), there have been four waves 
of citizens that have been described to each hold a key role toward both establishing 
and sustaining it [36]. The first wave is the founders, those who bravely charged 
ahead and decided to become active in creating online education without regard to 
reward structures or academic merit. Next came the enthusiasts, those who were 
inspired by the founders and took up the similar mantle. These individuals tended to 
be very enthusiastic about the movement, improving and bringing great energy and 
contributions in their own right. The third wave of participants for the FOAM move-
ment were the structuralists, those who sought to bring the disruptive nature of the 
movement back into the academy  – formalizing structures (editorial boards, 

Clinical Pearl
 – Creating an online rallying point for groups can be important. The creation 

and maintenance of the #NephMadness hashtag and annual event has 
become a cultural phenomenon and acts as a rallying point for the 
community.
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organizational structures), creating new avenues for academic merit or reward, and 
teaching others to be critical of the movement for its own sake. The last movement 
is the entry of more and more participants – those who now have access and ability 
to engage within the movement because of increasing availability of mentors or 
programs for training [9, 37, 38].

23.6  The Future

Social media has changed the world so drastically in the past few decades that it is 
certain that it will slowly have influence on the tried-and-true academic structures. 
As we have described previously, it can be seen as a disruptive force for individual 
careers, essentially upending traditional academic trajectories of scholars [39]. It is 
also challenging traditional models of continuing professional development, shift-
ing us from an individualistic approach to learning within our careers to a more 
networked possibility. Most interesting may be that the disruptive nature of social 
media is now in a phase of formalization and structuralization [36]. Free and open- 
access movements such as FOAM are starting to organize and take on structure 
[36]. Social media groups are emerging organizations [38, 40].

Social media now has such a great power and influence, that many practitioners 
are seeing that it is in need of shape and formalization. And whereas this has been 
met with some resistance [36], increasingly the once-disruptive social media groups 
are increasingly taking on familiar formalized structures such as governance mod-
els, codes of conduct, and formal mergers or collaborations, suggesting that disrup-
tion is now facing increasing institutionalization.

What does the future of continuing professional development for the psychone-
phrology community look like? Only time will tell. But perhaps with some of the 
precedents and lessons learned from nephrology, a new community of practice may 
be formed and sustained to give rise to a new exciting way to engage in continuing 
professional development.

Clinical Pearl
 – Sustainability is, and likely always will be, a key challenge for emerging 

academic practices like this. Learning from other online education move-
ments (such as the Free Open Access Medical education movement) can 
help newly established VCoPs to best anticipate potential roadblocks.

Recommendation
 – While social media platforms will come and go, it can be beneficial for 

members of the community to connect via digital means. We recommend 
that members of the #Psychonephrology community consider either form-
ing their own virtual community of practice or integrating with nephrology 
and psychiatry communities online.

N. Snelgrove et al.
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23.7  Case Vignette Analysis

Referring to the case vignette outlined in Sect. 23.2, here are some suggestions 
that the authors present in line with the previous discussions. Based on this 
Assistant Professor’s problem, one of the approaches she could take would be to 
engage in various virtual communities of practice to find like-minded individuals 
who are also interested in this topic. In preparation for her upcoming talk to her 
local nephrologists, she posted a question to several hashtags (#AskRenal and 
#PsychTwitter) and found an interdisciplinary cadre of individuals who all pro-
vided her relevant and useful opinions for her talk. Several members of this com-
munity welcomed her and began to digitally mentor her in developing her 
academic niche. One nephrologist from another country even reached out to say 
that she would be thrilled to host her as a digital grand rounds speaker on the same 
topic if she would like. She also contemplated applying to one of the many digital 
social media fellowships she has discovered, as she was hoping to develop an 
academic niche in this area as well.

23.8  Key Takeaways

• Social media (SoMe) is a must-use technology for continuing professional 
development.

• Virtual communities of practice (VCoPs) established through social media can 
be a powerful tool to connect individuals who may be geographically distant and 
yet share common interests.

• To sustain a VCoP, members must be mindful to create sustainable structures and 
systems. Looking to successes within other fields and seeking mentorship from 
other established SoMe educators may be prudent when embarking in this 
mission.
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24.1  Introduction

We are in the throes of two convergent vectors regarding delivery of clinical ser-
vices. The first is best thought of as increasing specialty and subspecialty differen-
tiation, wherein the knowledge base, clinical literature, and technical aspects of care 
delivery proceed along ever narrower, focused lines [1, 2]. Nephrology evolved as a 
subspecialty of internal medicine, and transplant nephrology is an even more spe-
cialized area within nephrology, a “sub-subspecialty” of nephrology. In psychiatry, 
there is a directly analogous evolution from the specialty of psychiatry to the sub-
specialty of consultation-liaison psychiatry and to the “subspecialty” of psycho-
nephrology and/or transplant consultation-liaison psychiatry.

In parallel with the focal vector leading to subspecialty and sub-subspecialty dif-
ferentiation (which are areas of differentiation “within” a medical specialty), there 
is the unmistakable (and welcomed) trend toward greater inclusion of other medical 
specialties and other clinical professions in the multispecialty and multidisciplinary 
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areas of patients. Regarding nephrology, there is the need for regular collaboration 
with physician assistants, nurse practitioners, clinical pharmacists, registered dieti-
cians, urologists, transplant surgeons, infectious disease physicians, and immunolo-
gists. Relating to psychiatry, there is increasing interaction with psychiatric 
physician assistants, nurse practitioners, psychologists, and social workers.

Accepting the axiom that kidney disease inherently is associated with a great 
deal of psychiatric comorbidity (e.g., the risk of major depressive disorder is esti-
mated at up to 50% in chronic renal failure), management of comorbid psychiatric 
illness is expected to improve patient symptom burden, increase compliance with 
medical regimens, and improve clinical outcomes [3, 4]. Indeed, as in many chronic 
illness states, psychiatric intervention for comorbid psychiatric illness may tangibly 
improve patient function and clinical outcomes, even if the natural history of the 
underlying kidney disease is progressive and likely to require major clinical inter-
ventions [5]. As such, having regular, available, and engaged psychiatric consultants 
should be considered part of any system that offers comprehensive care for chronic 
kidney disease. This need is all the more obvious when patients require hemodialy-
sis or consideration of kidney transplantation to improve the clinical course.

In some cases, the use of multidisciplinary teams is driven by cost consider-
ations. For example, standardized clinical management of many patients can be 
safely delivered by well-supported physician assistants and nurse practitioners. 
Psychosocial assessment for transplant candidacy and psychotherapy interventions 
to assist patients in dealing with chronic illness can be cost-effectively delivered by 
psychologists and social workers. The system approach of having physicians to be 
responsible for only the most complex clinical responsibility in their discipline is 
referred to “working at the top of one’s license.” Given the worldwide imperative to 
provide efficiently delivered care in all healthcare systems, the use of multidisci-
plinary teams in a carefully crafted system is imperative. Moreover, integration of 
behavioral health and general medicine services is another imperative, because this 
care model has been shown to improve patient outcomes, reduce healthcare utiliza-
tion, and reduce stigma associated with mental health illnesses and interventions [6, 
7]. (For more information on integrated care of the patient with kidney disease, see 
Chap. 9, Consultation-Liaison Psychiatry and Collaborative Care Models of the 
Patient with Renal Disease).

24.2  Future Developments in Psychonephrology

Taking the current state as the starting point, clinical leaders are challenged to antic-
ipate future trends in care delivery and provide didactic and experiential models to 
achieve them in as seamless a way as possible.

24.2.1  Educational Milestones

Similar to other collaborative subspecialty education programs such as geriatric 
nephrology, educational milestones should be differentiated and catered toward the 
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subspecialty to avoid redundancy and thereby offer a novel educational experience. 
For example, transplant recipients in many centers undergo psychiatric evaluation 
prior to the transplant surgery, as well as postoperative psychiatric follow-up. A key 
milestone offered to nephrology trainees would be additional training in psychoso-
cial assessments. In psychiatry, understanding the transplant procedure and com-
plexity around posttransplant care, including the use of multiple antirejection 
medications, would be a key milestone. Tables 24.1 and 24.2 identify key mile-
stones that would be achieved by each subspecialty through a psychonephrology- 
based curriculum.

24.2.2  Educational Models

Educational model innovations for both multispecialty and multidisciplinary care of 
kidney patients with psychiatric comorbidity can take several forms. From mandat-
ing a designated amount of time toward psychonephrology training to incorporating 
the curriculum didactically, psychonephrology is already present in some academic 
institutions. Most psychonephrology experience for psychiatry trainees occurs in 
the context of the standard consultation-liaison (CL) psychiatry rotation. This rota-
tion could be required or offered to other specialties (e.g., internal medicine, sur-
gery, nephrology) as elective rotations. In addition to the CL psychiatry rotation, 
rotations in renal pharmacology, palliative care, geriatric nephrology, transplant 
medicine, and outpatient based multi-care kidney clinics would offer additional 
training and cover the key milestones outlined in Tables 24.1 and 24.2.

Table 24.1 Key milestones for nephrology trainees

Area Milestones
Transplant medicine Training in pre-op evaluation of kidney transplant 

candidates by performing psychosocial assessments for 
transplant qualification
Training in post-op assessments to help patients adapt to 
life as a transplant recipient

Psychopharmacology Understanding the role of psychotropic medications and 
their importance while balancing renal function and other 
comorbid conditions

Chronic kidney disease Screening for and identifying depressive disorders with 
development of a preliminary management plan
Perform psychiatric examination including suicide risk 
assessment

Chronic kidney disease including 
end-stage kidney disease

Performing psychological and cognitive assessments and 
recognizing the neurocognitive ramifications of kidney 
disease
Approach to goals of care and decisional capacity 
determinations around dialysis modality and end-of-life 
care
Recognizing substance use disorders

24 Psychonephrology of the Future: A Global Psychiatry and Nephrology…
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Within the clinical operations of nephrology teams, clinical “bedside” teaching 
rounds could model multispecialty and multidisciplinary care delivery. Rehabilitation 
rounds could incorporate dialysis discussion and its relevance and/or barrier to reha-
bilitation. These multispecialty team rounds could include nephrology, psychiatry, 
transplant surgery, social work, health psychology, clinical pharmacy, and others.

Furthermore, specific applied clinical rotations with nephrology patients with 
comorbid psychiatric illness could be developed as components in training pro-
grams for multidisciplinary fields. Psychology graduate students and postgraduate 
trainees could receive experience in health psychology approaches to chronically ill 
renal patients, perform psychosocial assessments for transplant qualification, and 
assist patients in postoperative adaptation to life as a transplant recipient including 
medication and other clinical compliance. Pharmacy students could gain experience 
in therapeutic drug monitoring, renal adjustment of drug doses, and ascertainment 
of drug-drug interactions for kidney patients on complex regimens.

Currently, psychiatric care is embedded in the multi-care kidney clinic (a spe-
cialized multidisciplinary care model for patients with advancing chronic kidney 
disease), and this model, whether offered in-person or virtually/by telemedicine, 
facilitates the management of mild to moderate psychiatric comorbidity (psychiat-
ric illness that is not of sufficient acuity to require psychiatric clinic referral) within 
the nephrology care model. By offering access to psychiatric care in this clinic 
model, nephrologists and trainees can further understand certain psychosocial 
implications, use of psychotropic agents, while uncovering other relevant issues that 
may have not been discussed in a general follow-up visit. For example, issues such 
as substance use disorder may arise during the psychiatric interview and warrant 
referral to an addiction psychiatry specialist. A patient with a history of a prolonged 
period of substance abstinence and stability requires further psychiatric intervention 
to then qualify for a kidney transplant, and thus the collaborative relationship 
between psychiatry and nephrology facilitates the delivery of patient-centered care.

Patients with bipolar disorder on lithium therapy who develop renal insufficiency 
need psychotropic medication protocols to be switched to alternative psychophar-
macology regimens with ongoing therapeutic drug monitoring. By offering formal 

Table 24.2 Key milestones for psychiatry trainees

Area Milestones
Pathophysiology Understanding the aging kidney and the physiological and 

pathological implications
Transplant medicine Understanding kidney transplant medicine from procedure 

to complexity of care required posttransplant and the effects 
of antirejection medications

Psychopharmacology Identifying renal toxicity of psychotropic medications
Identifying the psychiatric side effects of 
immunomodulators

Chronic kidney disease 
including end-stage kidney 
disease

Identifying unmet psychiatric needs in this population
Understanding role of diet and exercise in kidney disease
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training in psychonephrology in a multi-care kidney clinic setting or the CL psy-
chiatry rotation, these matters are better recognized and managed, often avoiding 
potential catastrophic complications.

24.3  Future Directions and Fostering Collaboration

With the rapid advancement in the use of virtual care and digital technology in 
patient management, collaboration among subspecialties can be facilitated with 
greater convenience and efficiency. Telemedicine sessions with (distantly located) 
nephrology and consultation-liaison psychiatry with local clinical laboratory and 
primary care physician management will become increasingly normative. Use of 
patient-friendly apps could further assist in gathering data regarding psychiatric 
symptom burden, as well as track data required for transplant work-up. The combi-
nation of using apps, electronic medical charting, as well as other digital platforms 
creates greater opportunity to manage psychiatric issues “collectively and 
effectively.”

Paralleling the rapid evolution of evidence-based psychiatric care, psychiatric 
symptom assessment tools (both in-person and virtually) will be used increasingly 
routinely. These include but are not limited to the Montreal Cognitive Assessment 
(MoCA), Patient Health Questionnaire (PHQ-9), Hamilton Depression Rating Scale 
(Ham- D), and Generalized Anxiety Disorder (GAD-7). Within psychonephrology, 
specifically, further development of objective and numerical assessments of medi-
cation compliance, delirium screening tools, standardized protocols for informed 
consent, and psychiatric assessment of transplant candidacy would be encouraged.

Other areas of likely clinical evolution pertinent to the integrated practice of 
psychonephrology include artificial intelligence (AI) applications and high-level 
data management applications. These may include “big data sourcing” for clinical 
research and protocol development, coordination of transplant candidacy across 
transplant centers, monitoring of substance use/drug screening, and facilitated inter-
face among services in nephrology, psychiatry, other mental health clinicians, pri-
mary care clinicians, and social work. This may prove to be especially helpful where 
kidney transplant centers have a wide geographic catchment area that requires cen-
tralized data management.

24.4  Key Takeaways

• Over the last decade, there has been a push toward the integration of behavioral 
health and general medicine services, as it has been shown to improve patient 
outcomes, reduce healthcare utilization, and reduce stigma associated with men-
tal health care.

• By offering formal training in psychonephrology, the collaborative care model 
would be strengthened and therefore adopted in other subspecialties.
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• Fellows in both psychiatry and nephrology would have increased competence in 
the prevention, evaluation, and management of psychiatric aspects of nephrol-
ogy, including kidney transplant, disorders of the aging kidney, renal and psy-
chopharmacology, and decisional capacity around life-prolonging technologies 
and end-of-life care.

• By introducing a formal psychonephrology curriculum, the next generation of 
nephrologists and psychiatrists would be better prepared to offer care that is 
more comprehensive and holistic.
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