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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 article' 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,

'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/.
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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



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 transplantation'. 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 rates®. 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

!'Simdes E Silva AC, Miranda AS, Rocha NP, Teixeira AL. Neuropsychiatric disorders in chronic
kidney disease. Front Pharmacol. 2019;10:932.

2Kimmel 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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viii Preface

dialysis treatment, is considered the “father of psychonephrology.”® The editors and
chapter authors owe Dr. Levy a debt of gratitude for the original conceptualization
and nomenclature describing psychonephrology?. 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

3Levy 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.



X Preface

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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Psychiatric 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
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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
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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.

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.

1.2.2 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 lliness

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
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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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The Psychiatric Review of Systems

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

1.2.5 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.
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Pre-
contemplation

* No intention to
change behavior

Relapse Contemplation

* Relapse to * Awareness of the
previous problem but no
problematic commitment to
behavior change

Maintenance Preparation

e Sustained ¢ Intent upon
change in taking action to
behavior change behavior

Action

¢ Active steps for
change

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.

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
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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.

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.

1.2.7 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.
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Religious and cultural background can also be explored as religious and cultural
connections can be protective factors for many individuals.

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).

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

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
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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.

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.

1.3.4 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
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Table 1.4 Common descriptors of disordered thought form

Disordered | Perseveration: Repetition of a response with an inability to switch to a different
thought idea

forms 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

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.

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.

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
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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.

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 summarizes the various components of the mental status examination.

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

process form

Thought content | Obsessions, delusions, overvalued ideas, ideas of reference

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

disturbances hallucinations

Cognition Orientation, attention, abstraction, memory, intelligence

Insight and Areas of impairment

judgment

Risk assessment | Suicidal and homicidal ideation
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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.

Clinical Pearl
— It is a myth that asking a patient about suicide may put the idea into their
head [1, 11].

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

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 Psychiatric illness (e.g., depressive, | Spirituality

suicide attempts psychotic, substance use disorder) | Family supports

Family history of suicide | Psychosocial stress Parental responsibilities
Male Physical illness Access to treatment/
Older age Access to suicidal means psychosocial intervention
Single, divorced, or Hopelessness Hope for the future
widowed marital status

Systemic illness/disability
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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:

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?

Fatient: Yes, I've been thinking that over the past few weeks.

Clinician: How often do you have these thoughts?

Fatient: Oh, every day now.

Clinician: Can you give me an example of what thoughts come to mind?

Patient: 1 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: 1t’s hard for me to talk about... but I’ve thought about hanging
myself....

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,



16 S.C.Payneand V. Lentz

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.

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.

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
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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



18 S.C.Payneand V. Lentz

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.

Recommendation

— Itis 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.

1.7  KeyTakeaways

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.
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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.
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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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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 Itching

guilt

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/ Poor appetite/nausea/vomiting

increase)

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

depressed mood could be indicative of another psychiatric disorder such as adjust-
ment disorder or be associated with hypoactive delirium.

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.

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
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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.)

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.

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
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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 ScreeningTools

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 zow 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 rired, fatigued
or sleepy during the day, been observed choking/gasping or stop breathing during
sleep, high blood pressure, BMI of >35 kg/m?, 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/m?, 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 O (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.



2 Psychometric Assessment of Neuropsychological Function in Kidney Disease 35

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 (¢GFR) 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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Table 2.2 Summary of findings from Brodski et al. systematic review and meta-analysis [25]
CKD Number of studies
stage reviewed Cognitive impairments identified
1-2 3

Processing speed

Response speed

Attention

Short-term memory

Set shifting

Executive functioning

Concentration

Sequencing

Orientation

Working memory

Processing speed continues to decline

5 (end 10 Most cognitive impairments that initially manifested in
stage) earlier stages are exacerbated and progress
Verbal fluency

Visuospatial abilities

Further memory impairment progresses

3-5 9

Early-stage CKD 1In 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 1In 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 1In 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
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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.

Clinical Pearl

— Cognitive impairment in CKD has no signature neuropsychological profile
and is broad, affecting multiple cognitive domains that transcend across
illness progression.

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,
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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
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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.
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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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24  KeyTakeaways

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

e 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.

e 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.

e 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.

e 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 Alc 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.

M. Joseph (24) - A. S. Gangji

Division of Nephrology, Department of Medicine, McMaster University, St. Joseph’s
Healthcare Hamilton, Hamilton, ON, Canada

e-mail: meera.joseph@medportal.ca; gangji @mcmaster.ca

© The Author(s), under exclusive license to Springer Nature 47
Switzerland AG 2022

A. Hategan et al. (eds.), Psychonephrology,

https://doi.org/10.1007/978-3-030-84740-1_3

3


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-84740-1_3&domain=pdf
https://doi.org/10.1007/978-3-030-84740-1_3#DOI
mailto:meera.joseph@medportal.ca
mailto:gangji@mcmaster.ca

48 M. Joseph and A. S. Gangji

3.2  ChronicKidney 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 m?, 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 m?. 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).

Clinical Pearl

— Chronic kidney disease (CKD) is defined as glomerular filtration rate
(GFR) less than 60 mL/min per 1.73 m? or markers of kidney damage or
both for at least 3 months in duration.

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

Table 3.1 GFR categories in CKD [1]

GFR category GFR (mL/min per 1.73 m?) Terms

Gl Greater than or equal to 90 Normal or high

G2 60-89 Mildly decreased

G3a 45-59 Mildly to moderately decreased
G3b 3044 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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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

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].

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.

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
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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.

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.

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
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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].

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 m? or less.

— It is a risk factor associated with worse prognosis.

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].
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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 m? 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 m? 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 m? 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 m? 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].

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.

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
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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.
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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 Alc of 7% or less. With type 2
diabetes mellitus, proteinuric CKD, and an eGFR greater than 25 mL/min per
1.73 m?, 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 KeyTakeaways

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

e 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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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 CaseVignette

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 m? with an albumin-creatinine
ratio of 150 mg/mmol. Four months ago, it was 22 mL/min/1.73 m?. 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).

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.

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
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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.

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.

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
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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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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

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 preventrejection 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
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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].

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.

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
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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 CMYV 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 BK'V 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 CaseVignette 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 m?, 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 KeyTakeaways

e 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.

e 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.

e 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.

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

e 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.

e 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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Overview of Psychopharmacology 5
Principles in Nephrology

Poh Choo How and Glen Xiong

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 m?, 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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Table 5.1 Summary of chronic kidney disease (CKD) stages

GFR (mL/ Creatinine clearance

CKD stages min/1.73 m?) | (mL/min) Complications

1 | Presence of >90 90-120 Potential markers for kidney
kidney damage damage: hypertension due to
with normal kidney disease, asymptomatic
GFR lab abnormalities/urinalysis

2 | Presence of 60—89 45-60 (microalbuminemia)/radiologic
kidney damage and histologic abnormalities
with mild
decrease in GFR

3 | Moderate 30-59 20-60 Anemia, hyperparathyroidism
decrease of GFR (leading to bone/mineral

4 | Severe decrease | 15-29 10-25 disorder), cardiovascular disease
in GFR (due to hypertension), low serum

albumin

5 | Kidney failure <15 <10 Worsened symptoms of all the
(end-stage renal above and uremia
disease, or
ESRD)

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.

5.2  CaseVignette

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.
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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.

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.

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].
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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.

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.

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
— Drug metabolism is decreased in CKD.
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Recommendation
— Avoid polypharmacy and use of drugs that inhibit CYP450 enzymes.

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.

Table 5.2 Pharmacokinetic changes with chronic kidney disease

Factors Changes in CKD
Absorption | Gut pH (low pH favors Urea retention results in increased ammonia leading
absorption of slightly to increased gut pH, altering the absorption of

acidic drugs; higher pH
favors absorption of slight
basic drugs

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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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 | Decreases in GFR decreases rate of excretion of
occurs via the biliary parent drugs and their metabolites
system, mediated by Kidney disease decreases expression of renal drug
hepatic drug transporters 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
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.

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
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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)
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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 m? 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.

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 Alc 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.

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 [l11]. In addition to non-pharmacological
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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 QTec.

— 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 STADH. 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 KeyTakeaways

e 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.

e 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.

e Absorption of orally administered medications is increased in CKD. Lower start-
ing and maintenance doses of medications may be required.
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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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Renal Toxicity of Psychotropic 6
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 STADH,
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.
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6.2 CaseVignette

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 m? (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 m?
(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



6 Renal Toxicity of Psychotropic Medications 93
Table 6.1 Recommended monitoring for patients taking lithium
5-7 days after
dose initiation Every
or dosage Every office
Baseline | change 3-6 months | visit
Vital signs v v 4
Health history v v
Current medications v 4
Lithium level v 4
BMP 4 4
CBC 4 4
TSH v v
Urinalysis v
Pregnancy test v
ECG if cardiac history or age > 40 v v
Review: Risk of lithium toxicity, thyroid | v/ v

dysfunction, blood dyscrasia, cardiac
abnormalities, teratogenicity, drug
interactions, contraception use if female
of reproductive age

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).
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Table 6.2 Symptoms of lithium toxicity

Symptoms Acute Chronic
Gastrointestinal Nausea, vomiting, diarrhea
Neurological Mild: postural fine tremor, dysphoria, Gradual development of
memory problems, slow reaction time, sluggishness, ataxia,
irritability 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 | T wave flattening
dysfunction, bradycardia, sinoatrial block,
peripheral edema, hypotension, acute
heart failure
Hematological Leukocytosis (elevated neutrophil and Leukocytosis (elevated
eosinophil counts) neutrophil and eosinophil
counts)
Dermatological Acute dermatitis Psoriasis, dermatitis, edema
Ophthalmological | Nystagmus, blurred vision Nystagmus, burning, tearing,
exophthalmos, papilledema
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.
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Recommendation
— Monitor closely for symptoms of mild lithium toxicity upon lithium initia-
tion and dose increase.

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 [lig-
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

Table 6.3 Lithium drug-drug interactions

Drugs that increase lithium toxicity even at Amitriptyline

therapeutic doses 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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Table 6.4 Recommended management of lithium toxicity

Serum concentration

(mmol/L) Recommended management*
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

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.
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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. STADH 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 STADH

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 STADH with
discontinuation of the precipitating drug, alternative medications should be consid-
ered in those who develop a STADH 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].

Clinical Pearl

— Drug-induced STADH usually occurs within 30 days of drug initiation, and
older adults, women, and lower weight individuals are at higher risk
for STADH.

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 STADH.

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

— Consider alternative antidepressant therapy if the patient develops STADH.

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
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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).

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.

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 KeyTakeaways

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

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

Treatment options/
Goal settings Patient challenges
Renal Hemodialysis Fistula surgery
replacement In facility Body image concerns (fistula)
therapy At home Cannulation
Fluid/dietary restrictions
3—6 months’ advance notice for fistula creation
Peritoneal dialysis (PD) PD catheter insertion
Continuous ambulatory | Body image concerns (PD catheter)
(CAPD)
Automated (APD) No swimming/bathing (PD catheter immersion)
Fluid/dietary restrictions
Upper BMI limit
Risk of peritonitis
Kidney Living donor transplant Lifetime immunosuppressant medication:
transplant Deceased donor Strict adherence
transplant Side effects
Finding eligible donor (living donor)
Waitlist wait time (deceased donor)
Conservative Hospice End of life preparation:
management Home Psychological
Hospital Spiritual
Social (loved ones)
Medical (palliative care)
Financial
Choosing where to spend final days
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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 1bs) 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 m? 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
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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).

Situation
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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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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

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.
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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.

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.

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
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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.

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.

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
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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
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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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The behavior | want to change:

Cost Benefit

Change

No Change

Fig. 7.2 Decisional balance worksheet

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).



122 T. G. Tulloch et al.

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.
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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.

Recommendation
— When delivering psychotherapy, pause frequently and check in with
patients to ensure they are keeping up with the pace of delivery.

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
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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.

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.

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.

Clinical Pearl

— Setting patients up for success with realistic and achievable goals and
behavioral activity or exposures will enhance engagement in
psychotherapy.

7.7  CaseVignette 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.
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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 KeyTakeaways

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

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

e 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.

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

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

e 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.

e 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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Decisional 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:

(1) 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 mustdemonstrate intactreasoning consistent with the patient’s values.

— Communication of a consistent decision.
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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.
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— The third-highest standard is for accepting a proposed medical or surgical
intervention.
— Lowest standard is appointment of a surrogate decision-maker.

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
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Informed consent for
definitive procedure PD -
(e.g., peritoneal
dialysis catheter,
transplant, or
vascular access)

Informed consent for
individual procedure
(e.g., cardiac
catheterization, vein
mapping)

TIME
Potentially evolving decisional capacity

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

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.
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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 llinesses 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 m?
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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.

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.

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
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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/1,73m?) and at least semi-
annually when severe (€GFR < 30 mL/minute/1.73 m?).

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.

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.

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
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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 “T 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 KeyTakeaways

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

e 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.

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

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

e 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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of the Patient with Renal Disease
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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
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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.

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.

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 m?, 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?

e 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.
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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 Roles of team members are clearly defined
design Tasks are clearly delegated

Interventions focus on providing evidence-based care
Reliance on other health discipline clinicians
2 | Self-management Promotion of behavioral change and psychosocial support

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 | Supportive information technology

systems 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.

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.

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
(i) 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].

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.

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
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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:

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

Consultation- | Formerly termed “psychosomatic medicine”

liaison Psychiatrists working at the interface of psychiatry and medicine

psychiatry 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 | Primary care physician and/or specialist and mental health clinicians share
care 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 Co-location of primary care physician/specialist and psychiatric clinicians
care using systematic approach to provide care to a defined population with
realigning of distribution, delivery, management, and organization of services
to develop comprehensive care

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 CaseVignette 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:

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

We will return to this case later in this chapter for further analysis.
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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 feam-based care. Teams are often led by
primary care clinicians and consist of consultant psychiatrists and care
managers.

(i) 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].

Recommendation

— When providing psychiatric care to patients with CKD, utilize appropriate
treatment guidelines and a stepped-based care approach to optimize treat-
ment response.

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
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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 CaseVignette 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 m? 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 ghs and olanzapine 20 mg po ghs 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 m?, 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:

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

e What is the significance of her elevated serum sodium? What else would you
recommend ordering to narrow the differential?
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e 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 CaseVignette 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-
Iytes, 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 CaseVignette 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 KeyTakeaways

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 1b 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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Table 10.1 Mechanisms contributing to depressive disoder in renal patients

Biological Behavioral

Low heart rate variability Interpretation of illness

Hyperactivity of hypothalamic-pituitary axis Distress

Lifestyle factors (smoking, substance use)
Sedentary lifestyle

Obesity

Limited social supports

[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.
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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.

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.

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.
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Table 10.2 Common psychotropic medications used in the general population®

Drug class/medication Dose in CKD and
(starting dose/day)® ESRD Main side effects and monitoring
Antidepressants
SSRIs Citalopram CKD mild to Headache, nausea (given with food to
(10 mg qd) moderate: no dose decrease GI upset), diarrhea, sweating,
Escitalopram | adjustment insomnia, SIADH/hyponatremia, risk of
(5 mg qd) ESRD: use with bleeding, risk of falls/fractures/
Sertraline caution; consider osteoporosis
(25 mg qd) decreasing sertraline | QTc prolongation at >40 mg dose of
maximum dose citalopram (this is the max recommended
dose, 20 mg per day for escitalopram
similarly)
First-line treatment for major depressive
and anxiety disorder®
SNRIs Venlafaxine Normal eGFR: dose Dry mouth, nausea, constipation, SIADH/
XR 75-225 mg/d hyponatremia, risk of bleeding
(37.5mgqd) |eGFR 10-70: First-line treatment for major depressive
consider reducing disorder, anxiety disorder, OCD, PTSD¢
total daily dose by
25-50%
ESRD: reduce total
daily dose by 50%
Duloxetine eGFR >30: no dose
(30 mg qd) adjustment
eGFR <30: use not
recommended
NaSSA | Mirtazapine ESRD: consider dose | Sedation, weight gain, constipation, mild
(15 mg ghs) reduction; clearance anticholinergic effects, decreased WBC
reduced by 50% 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 disorder®
NDRI Bupropion XL | CKD: consider dose Dry mouth, agitation, constipation
(150 mg qd) reduction and/or Can lower seizure threshold
frequency First-line treatment for major depressive
disorder; no data to support use in anxiety
disorders®
Mood stabilizers
Lithium Severe renal GI upset, tremor, benign leukocytosis,

(150-300 mg ghs)

impairment: strong
contraindication

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 disorder®
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Table 10.2 (continued)

Drug class/medication Dose in CKD and

(starting dose/day)® ESRD Main side effects and monitoring
Valproic acid (valproate) | CKD: no dose GI upset, nausea, vomiting, diarrhea,
(125-250 mg qd-bid-tid) | adjustment 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 disorder®

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 disorder®

Antipsychotics

Haloperidol CKD: no dose EPS: Parkinsonism, akathisia, dyskinesia

(0.25-0.5 mg bid) adjustment 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 CKD: no dose Anticholinergic, weight gain,

(2.5-5 mg qd) adjustment hyperglycemia, hypertriglyceridemia
Avoid in diabetes mellitus

Risperidone CKD: reduce dose EPS: Parkinsonism, akathisia, dyskinesia

(0.25-0.5 mg qd-bid)

Hyperprolactinemia
Pedal edema

Paliperidone CKD: reduce dose EPS: Parkinsonism, akathisia, dyskinesia
(3 mg qd) ESRD: use not

recommended
Quetiapine CKD: no dose QTc prolongation, orthostatic hypotension
(12.5-25 mg qd-tid) adjustment Anticholinergic, weight gain,

hyperglycemia, hypertriglyceridemia

Aripiprazole CKD: no dose Akathisia, Parkinsonism
(2-5 mg qd) adjustment

(continued)
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Table 10.2 (continued)

Drug class/medication
(starting dose/day)®

Dose in CKD and
ESRD

Main side effects and monitoring

Anxiolytics/sedatives

Lorazepam CKD mild to Use with caution in renal impairment
(0.25-0.5 mg ghs-bid-tid) | moderate: no dose Older adults are prone to CNS depression;
adjustment if used, start at very low dose, depending
ESRD: use not on patient response, to minimize cognitive
recommended impairment and falls
Paradoxical reactions: agitation, excitation
Trazodone CKD: no dose QTc prolongation, orthostasis
(12.5-25 mg qhs-bid-tid) | adjustment; increase | Priapism
carefully

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

CKD: no dose
adjustment

Melatonin
(1-3 mg ghs)

Drowsiness, dizziness, headache, nausea
Used in jet lag, circadian rhythm sleep
disorders, delayed phase sleep disorder

Notes: “For 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

"Patients aged >75 (or aged >60 with multiple medication comorbidities) require a lower dose
°According 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 m?), GI gastrointestinal, OCD obsessive-compulsive disorder, PTSD posttraumatic stress
disorder, gd once daily, ghs at bedtime, bid twice daily, tid three time daily, XL extended release

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
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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.

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.

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
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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 lliness

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.

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.

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
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Table 10.3 Multifactorial contributors to insomnia

Factors impacting sleep

Treatment
Psychological | Lifestyle Physiologic related Other
Depression | Nicotine Changes in melatonin Timing of Comorbid systemic
Anxiety Alcohol levels/circadian rhythm dialysis medical conditions
Mania Poor sleep | changes Medication Pain
Distress hygiene Low iron levels Gender/sex
Caffeine Family history

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
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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.)

Clinical Pearl

— Poor sleep often goes unrecognized and untreated.

— Poor sleep in those with ESRD is multifactorial and can be a result of psy-
chological disorders such as anxiety and depressive disorder, lifestyle fac-
tors, ESRD-specific factors, and treatment-related factors.

— Systemic medical illness can also cause sleep impairment and
requires review.

— Poor sleep can increase depressive and anxiety-related symptoms, and
sleep is commonly impaired in as a result of anxiety and depressive
disorders.

10.9 Key Takeaways

e 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.

e 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.

* Aninterdisciplinary 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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