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Preface

More than 40% of people diagnosed with a serious mental illness have at least one
concurrent physical illness. Prescribing medicines to treat the psychiatric condition can
be complex in these circumstances. The prescriber will need to consider both the poten-
tial for prescribed medication to adversely affect any physical health condition and the
possibility of altered response because of the presence of physical illness. Choice of
medication in the physically unwell patient can be further complicated by a host of
other factors. Some patients, for example, cannot take medicines orally, some are at the
end of life, some may be on renal replacement therapy, and so on.

The challenges of managing mental health medicines in patients with complex
physical comorbidity are faced daily in liaison psychiatry (also known as consultative
psychiatry or consultation-liaison psychiatry). As the global population ages and the
prevalence of psychiatric conditions continues to increase, these challenges are also
increasingly faced by psychiatrists working in all specialisms, both acute and chronic,
inpatient and outpatient. This book aims to help the clinician navigate these prescribing
scenarios and to be of use not only to psychiatrists but general physicians too.

The importance of treating psychiatric conditions in people with physical illness can-
not be overstated. There is no doubt that for every physical illness, the presence of
mental ill health adversely affects both morbidity and mortality. We hope this book will
not only enable the choice of safe and effective medication in physically unwell patients,
but also engender confident prescribing for mental illness, even in the face of severe
physical illness.

Siobhan Gee
David M. Taylor
July 2024
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INTRODUCTION

The influence of psychiatric symptoms on the functioning of the heart was first described
in 1628 by Sir William Harvey, the English physician who discovered the cardiac circu-
latory system. Since then, numerous studies have proven him correct, finding mental
illness to be a significant predictor of cardiac mortality across the spectrum of cardiac
diseases. Treatment of the mental illness is therefore vital not only for relief of psychi-
atric symptoms, but also for optimal treatment of the cardiac disease.
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Few data are available to compare efficacy of drugs for mental illness within
individual physical illnesses, such as heart failure or coronary heart disease, and even
fewer for patients who have more than one concurrent physical illness. When extrapo-
lating data from studies in patients without cardiac disease, it should be noted that
populations studied in these trials are different (e.g. cardiac disease patients tend to be
older than populations with general depression). Perhaps more importantly, the bio-
logical symptoms of mental illnesses that are measured by standard rating scales may
not appear to improve on addition of psychiatric drugs because of the overlap of these
physical symptoms with ongoing symptoms of the heart disease (e.g. fatigue, insomnia).
Failure to demonstrate response to a drug on a rating scale is of little importance in
clinical practice (symptoms are the target) but is relevant if trial data are used to make
decisions about drug choice. Conversely, it is also possible that illnesses such as depres-
sion or anxiety — specifically in the context of heart disease — are biologically distinct
from general depression. Consequently, drug treatments may not be effective for this
reason.

HEART FAILURE

Depression and anxiety in heart failure

As many as one in five patients with heart failure suffer from depression, more than
doubling the mortality risk and trebling the risk of non-compliance with medical
treatment recommendations!. Clinically significant symptoms of anxiety are also
commonly reported in patients with heart failure (30%)?. Symptoms of heart failure
and those of anxiety may overlap, increasing the apparent prevalence. A clear link
between anxiety and mortality in heart failure has not been fully established, but an
increased risk is evident for patients with other cardiac disorders such as coronary
artery disease®. Of course, depression and anxiety may co-exist, and together they
increase the risk of both cardiac rehospitalisation and mortality in patients with heart
failure*.

There are several factors that may give rise to the link between depression and anxi-
ety, and poor cardiac outcomes in heart failure. These include biological changes that
occur in association with the mental health condition (inflammation, autonomic dys-
function, alterations in the ability of platelets to aggregate, and endothelial dysfunc-
tion?). Adherence to medicines for the treatment of the heart failure or comorbidities
may be affected, as may maintenance of a healthy lifestyle (smoking cessation, diet,
exercise).

There are few data relating to the efficacy of pharmacotherapy in depression specifi-
cally with comorbid heart failure. The most well-known studies are SADHART-CHF
(Sertraline Against Depression and Heart Disease in Chronic Heart Failure) and
MOOD-HF (Mood and Mortality in Depressed Heart Failure patients). SADHART-
CHF demonstrated safety (although not efficacy) of sertraline’, and MOOD-HF?¢ the
same for escitalopram. There are no randomised trials examining the pharmacological
treatment of anxiety in heart failure patients.

CHAPTER 1
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Psychosis and bipolar disorder in heart failure

Patients with serious mental illness (SMI — schizophrenia, bipolar disorder, and severe
depression) have a reduced life expectancy compared with the non-SMI population’.
Cardiovascular disease is a significant contributor to this®. Lifestyle interventions are as
important in this population as they are in the general population®. Antipsychotics and
mood stabilisers (lithium and mood-stabilising antiepileptics) commonly cause weight
gain, hyperglycaemia, and hyperlipidaemia. Despite this, patients who take them have an
overall reduction in cardiac (and all-cause) mortality'?. This may be a direct beneficial
effect of reduction in psychiatric symptoms, improved adherence to healthy lifestyle
choices, and/or better compliance with physical health treatments. Heart failure outcomes
in patients who have SMI are therefore strongly linked to the outcome of their mental
illness, making effective treatment of the psychiatric symptoms a priority. This is an
important factor when weighing the risks and benefits of individual psychiatric medica-
tion choice. Medication that is perceived as safer in heart failure but less effective for the
mental disorder may not actually be the optimal choice for overall cardiac outcomes''.

Antidepressants

In general, SSRIs are considered first-line antidepressants, and this is also true for
patients with heart failure. Of the SSRIs, sertraline'>!? is generally well tolerated and
efficacious in non-heart failure populations'. It has few drug interactions, less propen-
sity than citalopram to prolong the QT¢, and has been studied in patients with heart
failure (it is safe, but efficacy is unproven)’. Escitalopram has also demonstrated safety
(although not efficacy) in patients with heart failure®, but is more often associated with
QT prolongation' than sertraline (although this association is disputed!®).

Other options carry some cautions. Mirtazapine is consistently shown to promote
appetite, probably due to a, receptor blockade and affinity for H, D,, and D, recep-
tors'’, and is therefore less desirable in conditions such as heart failure where excess
weight can be detrimental to clinical outcomes. Citalopram may be more likely than
other antidepressants to prolong the QT interval and is not recommended for use in
uncompensated heart failure!s. SNRIs (venlafaxine and duloxetine) are associated with
dose-dependent increases in blood pressure!” (see section on hypertension), and venla-
faxine and fluoxetine may also cause prolonged QT, particularly in combination with
ivabradine?. Tricyclic antidepressants (TCAs) are generally avoided in patients with
cardiac disease due to their effects on cardiac contractility, their proarrhythmic effects
(due to blockade of cardiac sodium and potassium channels), and their potential to
worsen ischaemic heart disease.

Hyponatraemia is a risk with all antidepressants in the first month of treatment.
Depending on the patient’s risk profile, the diuretic dose may need to be adjusted. If
hyponatraemia persists, the dose of sacubitril may need to be reduced or stopped.
Mirtazapine and agomelatine may be less commonly associated with hyponatraemia
(but are not completely without risk). Close monitoring of sodium levels is recom-
mended, especially in the first few weeks of treatment?' and if patients have additional
risk factors for developing hyponatraemia.

Recommendation: sertraline.
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Antipsychotics

Most antipsychotics are associated to some degree with numerous cardiac adverse
events, including prolonged QT interval, tachycardia and orthostatic hypotension.
They can also (rarely) cause myocarditis and cardiomyopathy, which can lead to the
development of heart failure. Pharmacovigilance studies suggest that myocarditis and
cardiomyopathy may be particularly associated with chlorpromazine, fluphenazine, ris-
peridone, and haloperidol (and clozapine; see below)??. Haloperidol, olanzapine, que-
tiapine, risperidone, and sulpiride have higher affinity than others for cardiac potassium
channels and are associated with a higher risk of ventricular arrhythmia and sudden
cardiac death?. Cariprazine, lurasidone, brexpiprazole, and lumateperone are consid-
ered safer choices in patients at risk of cardiac events, as they appear to exert minimal
effects on the QT interval. They, along with ‘typical” antipsychotics such as haloperidol,
are also less likely than other ‘atypical’ drugs to cause weight gain and have adverse
effects on blood lipids**. Olanzapine and clozapine are particularly problematic in this
regard, and so may worsen the patient’s cardiovascular risk factor profile.

Where patients develop symptomatic heart failure that is suspected to be caused by
antipsychotic-induced cardiomyopathy, the offending drug should be changed to a dif-
ferent agent. For some patients this may be challenging if their psychiatric illness fails
to respond to alternative antipsychotics. It has been suggested that a cut-off of 45%
ejection fraction be used as a threshold for treatment cessation, extrapolating from
guidelines for monitoring of cardiotoxic chemotherapies?, but the exact level depends
on the clinical scenario. After this point, studies indicate that the left ventricular func-
tion is less likely to recover®. Up to this threshold, effective antipsychotic treatments
can be continued with 3-monthly monitoring of heart failure symptoms and NT-
proBNP (a significant rise indicates raised cardiac filling pressures and should prompt
an ECHO)?.

For patients with pre-existing heart failure who require an antipsychotic, or need
their current antipsychotic switched, choice of drug should primarily be focused on
efficacy and tolerability. As described above, cariprazine, lurasidone, brexpiprazole,
and lumateperone are preferable from a cardiac safety perspective. It is not known
whether pre-existing heart failure predisposes to drug-induced cardiomyopathy, but it
is the case that drug-induced cardiomyopathy worsens heart failure. For this reason,
monitoring for any unexpected deterioration in cardiac function on commencing a new
antipsychotic in someone with heart failure is recommended. Continued vigilance is
required as antipsychotics may cause cardiomyopathy after many months of treatment,
and this monitoring is best managed in a multidisciplinary setting involving both the
psychiatry and cardiology teams.

Recommendation: cariprazine, lurasidone, brexpiprazole, lumateperone. Avoid
olanzapine.

Clozapine

Of the antipsychotics, clozapine is particularly associated with myocarditis and
cardiomyopathy (although these are still rare events). Nonetheless, it is possible to start
clozapine in patients with pre-existing heart failure or continue clozapine if heart

CHAPTER 1
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Table 1.1 Antipsychotics in heart failure

Event Action

Antipsychotic-induced Antipsychotic is effective. Continue treatment if ejection fraction > 45%.
cardiomyopathy with

symptoms of heart failure Switch treatment if ejection fraction < 45%.

Monitor symptoms and NT-proBNP 3 monthly.

Antipsychotic is ineffective. Switch, ideally to cariprazine, lurasidone,
brexpiprazole, or lumateperone.

Non-antipsychotic Antipsychotic is effective. Continue treatment.
induced heart failure
(new or pre-existing)

Antipsychotic is ineffective. Switch, ideally to cariprazine, lurasidone,
brexpiprazole, or lumateperone.

Antipsychotic-induced cardiomyopathy with ejection Ensure optimisation of heart failure treatments
fraction < 45%. Offending antipsychotic has been stopped before and during rechallenge. Ideally, wait
but alternative agents are ineffective. until ejection fraction > 45%.

Restart antipsychotic using a slow dose
titration.

Minimum weekly assessment of heart failure
symptoms, HR, temp, trop, BNP, ECG?® during
dose titration (some authors suggest twice
weekly troponin and CRP?).

ECHO on completion of dose titration
or earlier if indicated by symptoms or
blood tests.

failure develops during treatment. In many cases this may be essential. Switching to a
different antipsychotic when clozapine is indicated will almost inevitably result in
psychiatric relapse. This can have dire consequences on the ability of the patient to
comply with treatment for heart failure. Successful rechallenge with clozapine, even
where cardiomyopathy is thought to be clozapine-induced, is achievable?”. The
enhanced risk of drug-induced cardiomyopathy with clozapine when compared with
other antipsychotics means that monitoring cardiac function whilst establishing treat-
ment is even more important. Use a slow titration of initial doses and monitor as

described in Table 1.1.

Mood stabilisers

Pharmacovigilance database studies have linked lithium to an increased risk of
myocarditis and cardiomyopathy??, and case reports describe various cardiac adverse
effects, including sinus node dysfunction, premature ventricular beats, atrioventricular
block, and T-wave depression. These risks must be balanced against the (probably
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unparalleled) efficacy of lithium in bipolar disorder. Carbamazepine may be associated
with hypotension, bradycardia, atrioventricular block, and possibly heart failure?.
Heart failure has also been reported with valproate’’, and a Danish cohort study
recently found an increased hazard ratio for mortality due to heart failure in elderly
patients with epilepsy treated with valproate, compared with lamotrigine (or leveti-
racetam)®!. The authors postulated that this association may be due to the effect on
cardiac conduction by valproate blockade of voltage-gated sodium channels, and pos-
sibly upregulation of anabolism of angiotensin II*!. Other antiseizure drugs do not
share this effect on angiotensin and may be safer.

In 2021, a warning that lamotrigine exhibits class 1B antiarrhythmic activity was
added to the FDA product label. To date, no other regulatory authority has done the
same. The warning is based on unpublished iz vitro studies demonstrating that lamo-
trigine inhibits cardiac sodium channels, and may therefore slow ventricular condition,
inducing arrhythmia. A study in healthy patients failed to find any such ECG changes,
but it is possible that people with structural heart disease or myocardial ischaemia are
at higher risk. Consequently, the FDA recommends avoiding lamotrigine in people who
have cardiac conduction disorders, ventricular arrhythmias, or cardiac disease (includ-
ing heart failure). The risk may be higher in people with elevated heart rates or who are
taking other sodium channel blockers®.

Recommendation: no drug is without risk. Lamotrigine may be preferable.

Others

Pregabalin can cause peripheral oedema, and case reports have been published report-
ing an associated with exacerbation of heart failure®. It should be used with caution,
depending on the clinical scenario. Promethazine is a phenothiazine derivative and may
prolong the QT interval, but the likelihood of progression to torsade de pointes appears
to be low33. Diphenhydramine has been linked to QT prolongation in case reports, but
in the context of congenital abnormalities®* or overdose™.

Benzodiazepines may worsen outcomes in heart failure. In two studies examining the
management of insomnia’® or anxiety’” in heart failure, use of benzodiazepines was
associated with increased rehospitalisation for heart failure and cardiovascular death.
It is possible that this is a result of reduced respiratory drive adversely affecting heart
failure symptoms. Conversely, a cohort study with an average 8-year follow-up period
found a reduction in mortality for patients with heart failure prescribed benzodiaz-
epines®®, perhaps reflecting the impact of improved management of mental health on
heart failure outcomes. This is echoed by a multicentre Spanish study®, where use of
benzodiazepines during acute exacerbations of heart failure was not associated with
differences in mortality after 7 days, despite patients receiving benzodiazepines having
more severe cardiac symptoms at baseline. The dose may be important. A large
Taiwanese study*’ found a reduction in cardiovascular mortality and hospitalisation for
heart failure in patients receiving benzodiazepines post myocardial infarction, but only
where small doses were used (up to Smg diazepam, or equivalent). This benefit was lost
at higher doses, possibly due to confounding by disease severity (higher doses implying
higher levels of anxiety), or interference with cardiac rehabilitation.

CHAPTER 1
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Overall, it is clear that treatment of anxiety is important for cardiac outcomes, and
benzodiazepines may be useful but should ideally be reserved for short-term use, in line
with more general guidance on management of anxiety disorders.

The cholinesterase inhibitors (donepezil, rivastigmine, galantamine) can have
vagotonic effects on the heart rate (i.e. bradycardia), and some cases of QT interval
prolongation have been reported. These events are uncommon*!, and several studies
show a protective effect of cholinesterase inhibitors on new-onset heart failure*? or
heart failure hospitalisation*’. Memantine also appears to be safe in heart failure and
may reduce hospitalisation*.

CORONARY HEART DISEASE

Depression and anxiety in coronary heart disease

Between 15% and 30% of patients with coronary heart disease (CHD) are diagnosed
with depression, a prevalence two to three times higher than the general population®,
and experts consider this to be an underestimation. Depression is a risk factor not only
for the development of CHD but for cardiovascular morbidity and mortality in patients
with established CHD*. Numerous mechanisms have been proposed to explain this
relationship?’; both biological (altered autonomic nervous system activity, increased
catecholamine levels, increased inflammatory activity, endothelial dysfunction, and
platelet dysfunction) and behavioural (sedentary behaviour, poor diet, smoking, low
medication adherence). There are now several studies examining whether treating
depression can improve outcomes in CHD. The largest of these, ENRICHD*, failed to
find any reduction in cardiac events when sertraline was given to patients who had had
a myocardial infarction. However, secondary analysis of this and other trials, including
SADHART*»® and MIND-IT!, suggests that improvement in depression may posi-
tively affect overall survival in patients with CHD.

Similarly, anxiety symptoms are common in CHD’2. Anxiety is also an independent
risk factor for the development of CHD*3, and for cardiac’* and all-cause mortality® in
CHD, particularly when comorbid with depression®s. Despite this, there are very few
studies specifically examining treatment of anxiety disorders as a primary outcome.
Where they do exist, only generalised anxiety disorder or health-related anxiety are
assessed (e.g. anxiety specifically around a cardiac intervention)’t. Of note, anxiety
disorders may share common symptoms with CHD, including tachycardia, shortness of
breath, and chest pain.

Psychosis and bipolar disorder in coronary heart disease

A very large meta-analysis that included more than 3 million patients with serious men-
tal illness and over 100 million controls® confirmed an increased risk of CHD for peo-
ple with schizophrenia. There was no significant association between CHD and bipolar
disorder in this analysis, but bipolar disorder has been significantly associated with
cardiovascular disease in longitudinal studies, and with cardiovascular-related death®.
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Some data suggest that of the SMI subtypes, bipolar disorder confers the highest 10-
year cardiovascular risk®’. Various contributing factors are proposed, including acceler-
ated atherosclerosis, endothelial dysfunction, and oxidative stress®®. Despite the
increased risk, patients with SMI are less likely to receive evidence-based management
of CHD, both in terms of diagnosis and treatment’®.

Antidepressants

TCAs should be avoided in patients with CHD. Studies demonstrate negative cardiac
outcomes for patients with CHD taking TCAs (increased heart rate, reduction in heart
rate variability, and increased pulse®®¢?). The safety of SSRIs and mirtazapine post
myocardial infarction (MI) has been demonstrated in several landmark studies®**¢!,
and it has further been suggested that the inhibitory effect of SSRIs on platelet activa-
tion may actually protect against MI®2, This potential benefit (studies thus far have been
underpowered to confirm this claim®) must be balanced against the increased risk of
bleeding and gastric ulceration®® when co-prescribing serotonergic antidepressants with
aspirin or other antiplatelet therapies. A patient-centred approach is suggested —
mirtazapine may be preferred over sertraline if the patient is felt to be at significant
increased risk of bleeding, but balance this with the increased longer-term risk of weight
gain with mirtazapine. See section on anticoagulation.

Recommendation: sertraline, or mirtazapine if significant bleeding risk.

Antipsychotics

Whether antipsychotics increase the risk of CHD is not clear. Some meta-analyses sug-
gest an increased risk of MI for antipsychotic drug users®*®* others do not®*’. The
heterogeneity and retrospective design of many of the published studies (making it dif-
ficult to control for confounding factors) may be contributing to the variation in results.
When considering individual antipsychotic drug choice, several factors may be relevant.
These include the likelihood of the antipsychotic to cause ventricular arrhythmia
(a cause of sudden cardiac death), or to prolong the QT interval (increasing the risk of
torsades de pointes, leading to sudden cardiac death). The effect of the antipsychotic on
metabolic parameters is also important, as cholesterol and triglyceride concentrations,
hypertension, and obesity are associated with increased risk of CHD®. One study sug-
gested that D, receptor antagonism may contribute to the development of MI, possibly
because of effects on platelet aggregation, atherosclerosis, vascular remodelling, and
intimal permeability®. The authors linked this to their observation that amisulpride, a
drug with particularly high affinity for the D, receptor, also had the highest risk of MI
in their study. This finding requires replication.

Antipsychotics with no apparent effect on the QT interval are cariprazine, brexpipra-
zole, lurasidone, and lumateperone'?, and these drugs also have more benign metabolic
profiles than others?*. They are therefore preferred in patients with CHD. Aripiprazole
may be used if a depot is required (note that there is a possible association with QT
interval prolongation'?).

Recommendation: cariprazine, lurasidone, brexpiprazole, or lumateperone.
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Mood stabilisers

Lithium can be used in CHD, with some data suggesting it may even slow the progression
of atherosclerosis”® and reduce cardiovascular mortality”'. It can cause ECG changes,
but at therapeutic plasma concentrations these are usually clinically insignificant’ (but
note that the manufacturers contraindicate lithium use in cardiac disorders with rhythm
changes). Carbamazepine is an inducer of the hepatic cytochrome P450 enzyme system,
which is involved in the synthesis of cholesterol. As a result, carbamazepine increases
serum cholesterol’>”* and this may translate to an increased risk of MI”>. Lamotrigine
and valproate do not negatively affect cholesterol concentrations”. Valproate is par-
ticularly associated with weight gain’® but several studies show that use is associated
with lower cholesterol concentrations, and possibly a corresponding reduction in the
incidence of MI5-77.

Recommendation: lithium, lamotrigine, or valproate (but monitor for metabolic
syndrome).

Others

Pregabalin can cause significant weight gain but, similarly to valproate, does not seem
to cause clinically significant changes in cholesterol” or increase the risk of MI75. Most
studies examining these clinical outcomes are conducted in people with epilepsy, which
itself may be a risk factor for cardiovascular events”. Where studies do control for the
indication for the antiepileptic drug, however, the associations appear to remain’,

The manufacturers of promethazine advise caution in patients with severe coronary
artery disease, but the exact reason for this is not clear. As described above, promethaz-
ine may prolong the QT interval, but its torsadogenic potential is low??. Similarly, the
use of diphenhydramine is cautioned by the manufacturers in cardiovascular disease,
presumably due to effects on QT interval. Otherwise, antihistamines appear to be safe.
Benzodiazepines are used in the management of acute coronary syndrome, and limited
data suggest they improve cardiac mortality risk post MI when used in low or moderate
doses*. This may be a result of better management of anxiety, rather than a direct effect
of the drugs themselves. Higher doses have been associated with increased cardiac
mortality®.

As described above, the cholinesterase inhibitors may prolong the QT interval, so
caution is advised in patients who are newly post MI. Otherwise, along with meman-
tine, they may be protective for cardiovascular outcomes in coronary heart disease®?,
possibly due to a reduction in myocardial revascularisation*$2%3, For older adults, par-
ticularly those at risk of a cardiac event, the importance of minimising the total anticho-
linergic burden of prescribed medication is becoming increasingly clear. A recent
case-case-time-control study found an association between anticholinergic burden and
acute cardiovascular events, with greater burdens conferring higher risk®%. Use a tool
such as Medichec (medichec.com) to calculate anticholinergic burden and deprescribe
or select drugs with a lower score where possible.



Cardiac Disease 11

HYPERTENSION

Depression and anxiety in hypertension

A relationship between hypertension and depression has been discussed since as early
as 1898, when blood pressure was noted to rise in patients with depression®’. Since
then, research has suggested that the relationship may be bidirectional. Depression is an
independent risk factor for developing hypertension®, and the ‘vascular depression’
hypothesis proposes that cerebrovascular disease, for which hypertension is a risk fac-
tor, causes microvascular brain damage that may drive some depressive symptoms®’. In
contrast, studies in healthy populations show higher systolic blood pressure to be linked
to a better mood and increased well-being®®. Recently, a large UK imaging study with a
10-year follow-up time confirmed these two apparently contradictory associations —
higher systolic blood pressure is linked to fewer depressive symptoms, and a diagnosis
of hypertension is associated with more depressive symptoms®. The authors suggest
that there may be a shared mechanism between subjective experience, emotional pro-
cessing and pain that involves regulatory baroreceptors.

Anxiety was predictive of incidence of hypertension in the Framingham Heart
Study”, a finding also demonstrated in earlier studies’® and confirmed in meta-
analyses®. Further, patients with hypertension may be at heightened risk of developing
anxiety, possibly a result of fear of the diagnosis®. It may be that sympathetic nervous
system hyperactivity and cardiovascular oxidative stress contribute to the
relationship®.

Psychosis and bipolar disorder in hypertension

Meta-analysis suggests a prevalence for hypertension in schizophrenia of 39%?, but
rates may be higher in some areas (58 % in the USA*, 54% in England®®). A higher risk
of hypertension is also found in bipolar disorder’”?®, and in both conditions, treatment
of hypertension is poor®. The presence of metabolic disorder is clearly important, and
antipsychotics add to this risk. Other factors may also be influential; a genetic link
between cardiometabolic disease and bipolar disorder is suggested”’, and inflammation
and autonomic activity in psychosis may also be contributory!®.

Antidepressants

Hypertension and depression may share some pathology — both may involve overacti-
vation of the sympathetic nervous system. Blockade of noradrenergic receptors in the
heart, as well as centrally, may further sensitise the heart to sympathetic activation,
increasing cardiac output and blood pressure!®!. This may be further exacerbated by
drugs that block noradrenaline receptors, such as TCAs and SNRIs. Indeed, TCAs (and
MAOIs) are associated with a risk of hypertensive crisis, and noradrenergic drugs (ven-
lafaxine, duloxetine) are associated with dose-dependent increases in blood pressure!®
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(although the effect for venlafaxine is not clinically significant at doses below 200mg/
day, and even above this is only significant for about 5% of patients'®®). The anticholin-
ergic effects of drugs such as TCAs may also contribute to increases in systolic blood
pressure!®2. None is recommended for patients with pre-existing hypertension.

SSRIs do not appear to affect blood pressure'® and are therefore preferable.

Recommendation: sertraline.

Antipsychotics

Antipsychotics may cause hypertension either acutely, via a, adrenergic receptor antag-
onism, or chronically, due to weight gain. Olanzapine, risperidone, and particularly
clozapine have higher affinity for «,-adrenergic receptors than other antipsychotics'?,
making sharp rises in blood pressure on initiation of these drugs more likely, due to
noradrenaline-mediated vasoconstriction. Olanzapine and clozapine are associated
with more weight gain than other antipsychotics**, which increases the risk of develop-
ing (or worsening) hypertension.

Recommendation: avoid olanzapine and risperidone.

Mood stabilisers

Hypertension has been rarely described in case reports with carbamazepine!® and val-
proate!®®1%7 although causality is not certain. Lithium!%® and lamotrigine are not associ-
ated with hypertension.

Recommendation: all mood stabilisers are likely to be safe.

Others

Pregabalin and promethazine!® are not associated with hypertension. The manufactur-

ers of diphenhydramine caution against its use in hypertension when given parenterally,
as large intravenous doses produce a strongly anticholinergic effect!’, but this does not
appear to be a significant problem when taken orally. Benzodiazepines have hypoten-
sive effects'!!, possibly due to potentiation of the inhibitory effect of GABA and vaso-
dilation!'2, Of the anticholinesterase inhibitors, rivastigmine has been rarely associated
with hypertension in post-marketing surveillance, and hypertension is commonly
reported as an adverse effect with galantamine. Donepezil does not appear to cause
problems with blood pressure. Hypertension is common with memantine (4.1% of
patients compared with 2.8% taking placebo!®3).

STROKE

Depression, anxiety, and stroke

Post-stroke depression is common, with a third of stroke survivors developing depres-
sion at some point after the event!'*. The frequency is highest in the first year, affecting
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one in three patients!’. The South London Stroke Register found the cumulative

incidence to be 55%!, positioning post-stroke depression as the norm rather than the
exception. Various reasons for this have been postulated, including (1) depression being
a risk factor for stroke; (2) both depression and stroke having risk factors in common;
(3) depression being a psychological reaction to stroke; (4) depression being secondary
to other stroke outcomes, such as cognitive impairment; and (5) stroke having a direct
pathophysiological effect on the brain!'é. Post-stroke mood disorders are strictly defined
by the Diagnostic and Statistical Manual 5 (DSM-5) as mood disorders due to stroke,
but the ability to definitively determine causality in clinical practice is lacking. Trials
generally include symptoms of depression appearing at any time point post-stroke and
include patients who had pre-existing depression diagnoses. The most consistent pre-
dictors of post-stroke depression are physical disability, stroke severity, a history of
depression, and cognitive impairment!®’. It is associated with poorer functional out-
comes after stroke!?’.

Anxiety is also common post-stroke, with about one in four patients affected!”.
Comorbid depression is common!®, Evidence to support optimal treatment choice is
sparse'’?, despite an association of severe post-stroke anxiety with poor outcomes and

120

quality of life'?°.

Psychosis, bipolar disorder, and stroke

Schizophrenia®'?! and bipolar disorder®'?>123 are associated with an increased risk of
stroke, with SMI as a whole conferring a two-fold increased risk!?2, This is likely to be
a result of the increased cardiovascular comorbidity in SMI, including diabetes, hyper-
tension, and hyperlipidaemia. Not only is there an increased likelihood of stroke but
there is also increased mortality post-stroke in both the short (30-day) and long (5-year)
term!?>'2* This may be a consequence suboptimal clinical care. Studies done in various
countries worldwide have shown that patients with schizophrenia are less likely to
receive thrombolysis or carotid imaging, be screened for hyperlipidaemia, be prescribed
antihypertensives or anticoagulants, achieve target lipid levels post-stroke, or receive
outpatient stroke care'?'?°, In one study, this translated to mortality at 1-year post-
stroke in patients over 70 years of 47%, compared with 35% for those without
schizophrenia!?.

Antidepressants

SSRIs and nortriptyline are widely recommended as the antidepressants of choice post-
stroke!?. They may be associated with less dependence on carers post-stroke, less disa-
bility, less neurological impairment, and less anxiety and depression, including in people
without a diagnosis of depression'®. Treatment with fluoxetine or nortriptyline has
been shown to reduce long-term mortality in comparison with placebo, including in
patients who were not depressed at baseline!®'. This protective effect appears to remain
even if antidepressants are only given for a short period following the stroke, suggesting
that the mortality risk exceeds the duration of the depression''. SSRIs, however, are
problematic to use in patients also taking anticoagulants (inevitable if the stroke was
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ischaemic) or at risk of bleeding for other reasons (those who suffered haemorrhagic
stroke). Nortriptyline is more attractive in this regard. Mirtazapine and agomelatine
largely avoid issues with bleeding, but data supporting use post-stroke are entirely lack-
ing for agomelatine and are conflicting for mirtazapine. One cohort study suggested an
increased risk of a second stroke with mirtazapine, although this was in older adults,
and the risk appears to reduce with time. This may reflect the fact that undertreated
depression itself is a risk factor for stroke!32. Other studies support the safety and effi-
cacy of mirtazapine post-stroke!33134,

Recommendation: nortriptyline or mirtazapine if bleeding is a concern, but monitor
for weight gain with mirtazapine. Otherwise, SSRI.

Antipsychotics

The association of antipsychotics with a heightened risk of stroke in elderly patients
with dementia is well described. What this means for younger patients without demen-
tia, who are taking antipsychotics for other mental illnesses, is less clear. Few studies
specifically address this question, and where they do exist they use heterogeneous out-
comes (stroke incidence versus mortality from stroke, for example) and durations of
follow-up (weeks to years). The impact of changes in antipsychotic prescription type is
not clearly accounted for, and confounding by indication is difficult to control. Where
studies attempt to report risk of stroke by drug type, this is usually by ‘first-generation’
versus ‘second-generation’ drugs, and results are conflicting.

Some studies report different results depending on stroke type (one Taiwanese study
found an increased risk of ischaemic stroke, but not haemorrhagic, with atypical drugs)'®%;
others do not report the stroke subtypes separately'*®. Systematic review and meta-
analyses also draw different conclusions depending on their chosen inclusion criteria®”!%,
Overall, it seems possible that antipsychotics may increase the risk of stroke. Whether
this is due to some direct, acutely mediated effect is not clear. It is certainly the case that
antipsychotics increase the risk of obesity and insulin resistance, which in turn are risk
factors for cardiovascular and cerebrovascular disease. They are also associated with an
increased risk of venous thromboembolism. At the moment, there are insufficient data to
support choosing one drug over another, but minimising weight gain is important.

Recommendation: no obvious optimal choice. Avoid weight gain.

Mood stabilisers

Animal models show a neuroprotective effect of lithium post-stroke!?’, and a few small

trials suggest this benefit may translate into humans'*®, although data are as yet very
limited!®. In terms of de novo stroke, lithium appears to confer either no extra risk!#,
or possibly a reduced risk!#!. Variation in the histone deacetylase 9 gene (HDACY) has
been identified as a cause of large artery stroke. Inhibiting the activity of the HDAC9
protein might therefore reduce the risk of stroke, and one drug that has this activity is
sodium valproate. Data so far available suggest that this might be the case’”'*? (but note
one case-crossover study finding an increased risk of haemorrhagic stroke with acute
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use of valproate in bipolar disorder!*’). Lamotrigine appears to be safe!%!%,
Carbamazepine is associated with a higher risk of stroke than the other mood-stabilising
antiepileptics”'*’ and should be avoided.

Recommendation: lithium, valproate, lamotrigine.

Others

Pregabalin is widely used in the treatment of pain post-stroke!*; and as with lithium,

animal studies suggest a role in brain recovery'¥. Similarly, promethazine may be anti-
inflammatory post-stroke!*. Diphenhydramine is not known to pose a problem in
stroke.

Animal models show a neuroprotective effect for GABA receptor agonists such as
benzodiazepines in cerebrovascular disease, but this does not appear to extend to
improvement in outcomes for acute stroke in people!*’. Benzodiazepine use may in fact
increase mortality post-stroke!'*$; and there may be a dose-related increased risk of inci-
dent stroke'*. This may be due in part to an increased risk of pneumonia for patients
taking benzodiazepines’, oversedation increasing the need for intubation, or higher
incidence of falls. However, there are many confounding factors, including the increased
likelihood of benzodiazepine use, particularly in patients who have other predictors of
mortality such as delirium, agitation, or anxiety post-stroke, and so a direct causal
association has been disputed'*'. Nonetheless, it is prudent to avoid use where possible
and to minimise doses where not possible.

Acetylcholinesterase inhibitors may be protective for ischaemic stroke, possibly
because of a protective effect on endothelial cells and anti-inflammatory mediated
reduction in atherosclerosis'>2. They may also improve cognitive and functional impair-
ment post-stroke!>>1%*, Memantine may exert similar neuroprotective effects from
stroke by inhibition of NMDA channels, reducing excitotoxic injury'*. Not all studies
examining the safety of acetylcholinesterase inhibitors control for concurrent use of
antipsychotics, which are known to increase the risk of stroke in dementia. Other con-
founders are also important, including BMI and physical activity, hypertension, and
smoking. These discrepancies in study design may explain the findings by some of an
increased stroke risk in previous users of acetylcholinesterase inhibitors*®. However,
the consensus is that they, and memantine, are likely to be safe.

ATRIAL FIBRILLATION

Depression, anxiety, and atrial fibrillation

Depression increases the risk of developing atrial fibrillation'>”!%%, and the prevalence
of depression is higher in patients with atrial fibrillation than in the general population
(8-38% vs 1-2%)%7. The reasons for this may be similar to those for other cardiac
conditions, including inflammation, oxidative stress, autonomic nerve function,
hypothalamic-pituitary-adrenal axis imbalance, and the burden of cardiac symptoms
on quality of life>*. This association extends to an increased risk of recurrence of atrial
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fibrillation after catheter ablation in patients with depression!®’. As with other cardiac
conditions, depression is also associated with increased cardiovascular mortality in
atrial fibrillation'¢!. Depression and atrial fibrillation are both associated with non-
adherence to cardiac treatment regimens'®?, and this may contribute to the increase in
mortality risk'63.

Chronic stress and anxiety may increase the risk of atrial fibrillation in the same way
as for depression, through inflammation, oxidative stress, and increased sympathetic
activity resulting in catecholamine overload!¢*. Anxiety is a risk factor for mortality in
patients with coronary heart disease and atrial fibrillation!®.

Psychosis, bipolar disorder, and atrial fibrillation

Patients with schizophrenia and bipolar disorder have a higher likelihood of developing
atrial fibrillation, with one study finding a two-fold higher risk!¢®. Data are emerging to
suggest a possible genetic link with schizophrenia'®’. Schizophrenia is associated with a
poorer prognosis in atrial fibrillation, and Danish authors have shown that this may be
linked to disparities in the quality of care for the cardiac condition. Patients with mental
health conditions — including depression, bipolar disorder, anxiety, and schizophrenia —
are less likely to receive antiarrhythmic therapy'®® or oral anticoagulation!®316%17° and
less likely to adhere to anticoagulation in the long term!”!.

Risk factors for cardiovascular disease and mortality are common in serious mental
illness and also play a part in the increased risk for ischaemic stroke, thromboembolic
events, and major bleeding in patients with schizophrenia or bipolar disorder and atrial
fibrillation!”2.

Antidepressants

Serotonin promotes intracellular calcium overload, which is potentially arrhythmo-
genic'”?, Preclinical and clinical data show that stimulation of 5-HT, receptors can trig-
ger sinus tachycardia and atrial arrhythmias!”*. Whether serotonergic antidepressants
increase the risk of incident atrial fibrillation in practice is not entirely clear in the
published literature. Given the known impact of depression on the risk of atrial fibril-
lation, there is a clear potential for confounding by indication, which is not always
accounted for in meta-analyses on the subject!”’. This is demonstrated by a large Danish
study, which found a three-fold higher risk of atrial fibrillation immediately before and
after starting antidepressants, but the association gradually attenuated over the follow-
ing year!’®. This suggests that treatment of depression may reduce the longer-term risk
of developing atrial fibrillation. Other studies also find that antidepressants are not
associated with atrial fibrillation'”?, but some cast doubt on this conclusion'’”'7%, More
studies are needed that are specifically designed to look at whether possible proarrhyth-
mic properties of antidepressants oppose the antiarrhythmic benefits of improving
depressive symptoms.

TCAs should be avoided in patients with cardiac disease, as discussed earlier in this
chapter. Their effects on slowing of intraventricular conduction mean that they are
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generally contraindicated in disorders of cardiac rhythm!”. Mirtazapine and agomela-
tine appear to be safe choices in relation to cardiac conduction.

Other than an effect on the risk of atrial fibrillation itself, the obvious problem with
antidepressants is that of bleeding risk. Stasis of blood in the atria during fibrillation pre-
disposes to clot formation and substantially increases the risk of stroke, so anticoagula-
tion is essential. See section on anticoagulation for more detail surrounding drug choice.

The ideal choice of antidepressant in atrial fibrillation is therefore one that strikes a
favourable balance between risk to cardiac conduction and risk of additive bleeding
with concurrent anticoagulants. Mirtazapine and agomelatine are the least likely to
cause problems in either regard (although mirtazapine is not entirely without bleeding
risk; see anticoagulation section). TCAs are less likely to cause bleeding problems than
SSRIs but are probably less safe in cardiac disease.

Recommendation: mirtazapine or agomelatine. SSRIs can be used, but beware of the
interaction with warfarin and other anticoagulants.

Antipsychotics

Atrial fibrillation is described in case reports to be associated with aripiprazole!$®!8!,
clozapine!®>1% olanzapine!®>!% and paliperidone!®, and a nested case control study
found current antipsychotic use to be associated with a 17% increased risk of atrial
fibrillation relative to non-users!®. The reason for this apparent association is not clear,
but cardiovascular comorbidities such as hypertension, diabetes, and coronary heart
disease are very likely play a part. Other proposed mechanisms include effects on the
autonomic nervous system, cardiac muscarinic blockage!'®¢, and stimulation of the
hypothalamic-pituitary-adrenal axis'®’. There is evidence that compared with controls,
patients with schizophrenia are more likely to have an increased heart rate, QT ¢ pro-
longation, and pathological Q waves. In one study, patients taking any antipsychotic,
especially clozapine or multiple concurrent antipsychotics, were particularly likely to
have an abnormal ECG (predominantly QT ¢ prolongation, right or left conduction
disturbances, or pathological Q waves)'$%. Aripiprazole was the only antipsychotic not
implicated in this effect. Interestingly, this study found no association between atrial
fibrillation and antipsychotics (or schizophrenia).

Recommendation: cariprazine, brexpiprazole, lurasidone, lumateperone. Aripiprazole
may also be used but is not entirely without effect on the QT interval.

Mood stabilisers

Valproate does not appear to be associated with atrial fibrillation, other than a single
case report of atrioventricular conduction block!®. Carbamazepine and lamotrigine
are not associated with atrial fibrillation. Lithium also seems safe but ECG changes,
including atrial fibrillation, are known to occur in acute and chronic intoxication'*.
Ensuring plasma concentrations are kept within therapeutic ranges is therefore even
more important in a patient with pre-existing atrial fibrillation.

Recommendation: all options are safe.
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Others

Two case reports implicate pregabalin in the development of atrial fibrillation, although
both were patients hospitalised for infections'*"'*2, One study in elderly patients found
a dose-related increased incidence of initiation of antiarrhythmic drugs and anticoagu-
lants in patients in the 3 months after starting pregabalin (or gabapentin)'*3. This find-
ing has yet to be replicated but should perhaps prompt extra caution (cardiac monitoring
for 3 months) in elderly patients.

Promethazine was associated with a higher risk of hospitalisation for atrial fibrilla-
tion in elderly patients than loratadine or betahistine in one study conducted in
Denmark'*. The risk was higher in patients with prior cardiac arrhythmias, heart fail-
ure, or those on other arrhythmogenic drugs. The authors postulate that this may be
due to prolongation of the QT interval, which is known to predispose to atrial fibrilla-
tion'”’. As discussed earlier in this chapter, other authors have found that although
promethazine is associated with QT interval prolongation, it is at a subclinical level
that is not torsadogenic®’. Of note, the Danish study found no association between
promethazine use and myocardial infarction. The authors hypothesise that the associa-
tion between promethazine and atrial fibrillation in their study was the result of sub-
clinical QT interval prolongation adding arrhythmogenic potential to patients already
at risk due to their age and history of cardiac disease.

There are no other published reports of an association between promethazine and
atrial fibrillation and given the widespread use of the drug it seems likely that at most,
this must be a rare event. Promethazine (and other anticholinergic drugs) should be
avoided where possible in elderly patients due to negative effects on cognition, seda-
tion, and falls'®. The dramatic increase in risk of atrial fibrillation found in this study
adds to these concerns, particularly in elderly patients with a history of cardiac disease,
but requires replication. Diphenhydramine is not associated with atrial fibrillation.

A recent, large Taiwanese cohort study found an increased incidence of atrial fibril-
lation in patients taking hypnotics, including benzodiazepines'”’. The effect was
dose-related. The reason for this association may be confounding by indication (hyp-
notics are more likely to be prescribed to people with psychiatric disorders, which
themselves are risk factors for atrial fibrillation), or observation bias (people taking
hypnotics are more likely to visit a clinician and have a routine ECG that then identi-
fies asymptomatic atrial fibrillation). A further possibility is a direct effect of GABA-
mediated inhibition of the sympathetic and parasympathetic nervous system having
a detrimental effect on cardiac autonomic function. Whatever the cause of the asso-
ciation, it is clearly wise to minimise the use of benzodiazepines in all patients, includ-
ing those with cardiac disease. There is also an increased risk of falls in elderly
patients with atrial fibrillation'®, which is increased further in patients who take
benzodiazepines'”.

The acetylcholinesterase inhibitors are known to cause bradycardia, which may be
problematic in patients with supraventricular cardiac conduction conditions such as
paroxysmal atrial fibrillation. Otherwise, ECG changes or arrhythmias are rare?%1,
Donepezil may be more associated with QT prolongation than rivastigmine or galan-
tamine, but the evidence for this is inconclusive and limited to case reports, and the
potential mechanism for any differences between the drugs is unclear?!. Memantine is
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not associated with cardiac arrhythmia. Preclinical models suggest it may even be able
to prevent and terminate atrial fibrillation?®2,

ANTICOAGULATION

Antidepressants

Serotonergic antidepressants are associated with an increased risk of bleeding and of a
prolonged duration or severity of bleeding (not restricted to gastrointestinal bleeds) and
this is likely to be related to the affinity of the drug for the serotonin transporter on
platelets. Drugs that have weak (or no) affinity for the serotonin transporter are pre-
ferred for patients at risk of bleeding, including those taking concurrent anticoagulants
(warfarin or non-vitamin K antagonists), who are at increased risk of bleeding if also
given a serotonergic antidepressant?’3-2%4,

Options include trazodone, mianserin, reboxetine, dosulepin, moclobemide, nortrip-
tyline, phenelzine, trimipramine, lofepramine, mirtazapine and agomelatine. Trazodone
and mianserin are recommended by the UK National Institute for Health and Care
Excellence (NICE)"3, but trazodone may increase digoxin levels?”. Reboxetine is not
effective and there is a risk of hypokalaemia and hypocalcaemia when it is given with
diuretics?”. TCAs are proarrhythmic and TCAs and MAOIs are associated with increased
blood pressure. Mirtazapine and agomelatine are probably safer alternatives, although
note the risk of weight gain with mirtazapine. A small study in healthy subjects showed
a minor increase in the INR when mirtazapine was combined with warfarin? (the
mean increased from 1.6 to 1.8). This was not considered clinically significant, but two
case reports describe much larger increases in INR2072%8, Monitor INR if mirtazapine is
added to warfarin, at initiation and at dose changes. There is also evidence of an
increased bleeding risk when mirtazapine is combined with non-vitamin K antagonist
oral anticoagulants (NOACs)?®,

Recommendation: mirtazapine or agomelatine.

Antipsychotics

Analogous to serotonergic antidepressants, antipsychotics that are antagonists at the
5-HT,, receptor may also affect platelet aggregation, and therefore theoretically con-
tribute to an increased risk of prolonged bleeding. A single case-control study suggested
an increased risk of gastrointestinal and intracranial bleeding for patients taking
antipsychotics?'?, but did not find an association between the degree of affinity with the
5-HT,, receptor, and has yet to be replicated.

There is a further issue to consider where patients are taking NOACs. NOACs are sub-
strates of P-glycoprotein, metabolised by CYP3A4. Antipsychotics that are CYP3A4 and/
or P-glycoprotein inhibitors may therefore increase the plasma concentration of NOACs,
enhancing their anticoagulant effect and increasing the risk of prolonged bleeding. Drugs
such as haloperidol and quetiapine, which are mainly metabolised by CYP3A4 and also
inhibit P-glycoprotein, may be more likely to cause major bleeding events than antipsychotics
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such as olanzapine, where CYP3A4 plays a more minor role in metabolism?!'. However,
specific evidence for an interaction effect between antipsychotics and NOACs is lim-
ited. Pharmacokinetic studies that examine NOAC plasma concentrations in combina-
tion with other drugs show that significant interaction effects occur mainly with
substances that strongly inhibit both the CYP3A4 and P-glycoprotein pathways. The
clinical effect for antipsychotics is therefore likely to be minimal. One large Taiwanese
cohort study found an increased risk of bleeding when patients with atrial fibrillation
were exposed to a NOAC and an antipsychotic, with the highest risk seen in patients
taking haloperidol®!'.

When using antipsychotics for behavioural symptoms in dementia or delirium in
elderly patients, and especially if there is concurrent renal impairment (which also
increases NOAC plasma concentrations), consider avoiding haloperidol and quetiapine
and choose olanzapine or aripiprazole (drugs less associated with a higher risk of bleed-
ing in the cohort study). Otherwise, there is currently no evidence to strongly support
changing standard practice.

In contrast to the foregoing, antipsychotics are also associated with an increased risk
of venous thromboembolism, particularly at the start of treatment?'2. This may be rel-
evant if considering treatment options in patients who have already experienced a
thromboembolic event and may be at risk of another, and particularly if antipsychotics
are not definitively indicated in such patients (that is, another drug or non-drug meas-
ure could be used). The absolute risk is small — in a large, UK-based case-control study,
there were an extra four cases of venous thromboembolism per 10,000 patients treated
over 1 year across all age groups, and 10 for patients aged 65 and over?'2,

Recommendation: all antipsychotics are associated with a small risk of thromboem-
bolism. Avoid haloperidol and quetiapine in patients taking NOACs.

Mood stabilisers

Sodium valproate causes a variety of haematological abnormalities, including inhibi-
tion of platelet aggregation and thrombocytopenia?’®; but the clinical significance of
this is disputed. Some retrospective studies demonstrate an increase in perioperative
bleeding, others do not?*. Most of the published data are in children undergoing neu-
rosurgery for epilepsy. How this should be interpreted for adults taking valproate for
mental health disorders is unclear — children appear to be more at risk of valproate-
induced coagulopathies than adults?'®. Retrospective studies have found an association
between heavy menstrual bleeding and valproate in women with serious mental ill-
ness?!®. Descriptions of severe (or even fatal) haemorrhage in adult patients are limited
to case reports (again, in epilepsy)?-?"?, Thrombocytopenia and bleeding are reported
at both supratherapeutic and subtherapeutic plasma concentrations. Valproate is an
inducer of CYP3A4 and P-glycoprotein, which may result in lower plasma concentra-
tions of NOAGCs. This has led to the combination being contraindicated by the European
Society of Cardiology??, although evidence of the interaction in clinical practice is
limited??1:222,

Carbamazepine is a potent CYP3A4 and P-glycoprotein inducer, and therefore
increases the metabolism of both vitamin K antagonists and NOACs. This is clinically
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important, resulting in increased incidence of thrombotic events??*??*. Consider also the
risk of overcoagulation if carbamazepine is stopped in a patient taking an anticoagu-
lant, if doses have been adjusted during co-treatment to account for the interaction.
Lamotrigine does not interact with anticoagulants or increase the risk of bleeding.
Lithium is also free of anticoagulant drug interactions, and not associated with an
increased risk of bleeding (in fact, preclinical studies suggest it may be neuroprotective
after intracranial haemorrhage??).

Recommendation: lithium, lamotrigine.

Others

As for lithium, pregabalin does not interact with anticoagulants, is not associated with
an increased risk of bleeding, and is suggested in preclinical studies to be neuroprotec-
tive after intracranial haemorrhage??*. Promethazine, diphenhydramine, and benzodiaz-
epines are not known to cause problems with bleeding or anticoagulation.

Case reports have suggested a link between acetylcholinesterase inhibitors and
bleeding events??-?%, This may be due to inhibition of platelet activation, as acetylcho-
line is thought to be an endogenous inhibitor of platelets?*’. Limited data from cohort
and case-control studies do not seem to support this theory, with several studies failing
to find an association with bleeding events and acetylcholinesterase inhibitors!*¢23!,
Memantine is not associated with an increased risk of bleeds.

ADHD MEDICATION IN ADULTS WITH CARDIAC DISEASE

The stimulant drugs methylphenidate and dexamphetamine, and the non-stimulant
atomoxetine, carry manufacturers’ warnings contraindicating use in a range of cardio-
vascular disorders. These warnings include severe hypertension, heart failure, arterial
occlusive disease, angina, congenital heart disease, cardiomyopathy, myocardial
infarction, life-threatening arrhythmias, and channelopathies. Cerebrovascular disorders,
including cerebral aneurysms, vasculitis, and stroke, also contraindicate use.
Lisdexamphetamine, the prodrug of dexamphetamine, is contraindicated in sympto-
matic cardiovascular disease and moderate hypertension.

These contraindications arose from two observations: post-marketing surveillance
reports of sudden death, stroke and myocardial infarction in adults taking CNS
stimulant treatments; and sudden deaths in paediatric patients with structural cardiac
abnormalities taking stimulants for ADHD?22%, In response to these naturalistic obser-
vations, two large retrospective cohort studies were conducted. The first included more
than a million children and young adults, examined ADHD medicines (including meth-
ylphenidate, dexamphetamine, and atomoxetine), and failed to find any evidence of an
increased risk of serious cardiovascular events®*. The second examined over half a
million participants between the ages of 25 and 64, and also failed to find any associa-
tion between ADHD medication and an increased risk of cardiovascular events?®.

Since then, other studies have produced conflicting results. For example, a case-only
study conducted in over a thousand children in South Korea found an increased risk
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of arrhythmia and myocardial infarction?*. Differences in study design may account

for the varying results reported in the literature, reflecting the difficulty in studying an
outcome that is extremely rare, particularly in children. Adults with ADHD are likely
to have more risk factors for cardiovascular or cerebrovascular adverse events than
children, being more likely to smoke, be obese, and take other medicines, as well as
already having cardiac disease. ADHD itself may be an independent risk factor for
developing cardiovascular disease?®”. Cohort studies in adults taking ADHD medica-
tion produce inconsistent results, some finding no increased risk of cardiovascular
events (myocardial infarction or stroke) for any ADHD medication?®’. In contrast,
a large cohort study in adults found an increased risk of ventricular arrhythmia in
people taking methylphenidate, but the dose was inversely associated with risk, sug-
gesting the association may not be causal®**. Another cohort study found an increased
risk of transient ischaemic attack in adult users of atomoxetine, but no increased risk
of stroke?®’.

Recent meta-analysis suggests overall no increased risk of cardiovascular disease with
ADHD medication in adults or children (methylphenidate, amphetamines, and atomox-
etine)**, including in those with pre-existing cardiovascular disease, although the authors
noted that more data are required and an increased risk of myocardial infarction or
tachyarrhythmia could not be excluded. Lisdexamphetamine is comparatively less stud-
ied, but as a pro-drug of dexamphetamine has a similar safety profile to the other stimu-
lants?*!. A cohort study in adult patients concluded that there was little or no increased
risk of cardiovascular or cerebrovascular events in patients taking lisdexamphetamine,
compared with those previously treated with other ADHD medication?*.

Older adults have an increased baseline risk for cardiovascular events, as well as
being more likely to take several other drugs, increasing the likelihood of drug interac-
tions and additive adverse effects. Fewer data are available for this population, and as
for other age groups, published studies draw conflicting conclusions. One cohort study
of stimulants in adults over 66 years found an increased risk of cardiac events (in par-
ticular, ventricular arrhythmia, stroke, or transient ischaemic attack) in the first 30 days
of treatment?®, but the risk attenuated over time, with no association with cardiac
adverse events at 6 or 12 months. Other studies that included older adults did not find
any relationship with cardiac events?*, and a meta-analysis overall found no statisti-
cally significant association?*.

There is biological plausibility for an association with ADHD medicines and cardio-
vascular adverse events. The stimulants and atomoxetine are known to cause small rises
in blood pressure and heart rate (they are sympathomimetic agents)**>**¢, Average
blood pressure increases reported in studies are small (3 to 6mmHg systolic, 2 to
4mmHg diastolic), and some degree of tolerance may develop over time?**’. Average
reported heart rate increases are 4 to Sbpm?¥. The stimulants and atomoxetine?*’ are
also proarrhythmogenic because of beta-adrenergic stimulation of the heart?*®, poten-
tially worsening atrial fibrillation or tachycardias, but it is not clear whether this trans-
lates into a direct association with adverse cardiac outcomes, as the previously described
observational studies demonstrate. These drugs have also been shown to reduce heart
rate variability and increase arterial stiffness?*. Other sympathomimetic drugs have
also been associated with adverse cardiac outcomes?*°.
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Summary

The absolute contraindication of these medicines in cardiovascular disease is not
cogently supported by current evidence?*. Serious cardiac or cerebrovascular events in
patients taking ADHD medicines are rare, and their risk may be outweighed by the
benefits of the medication. Patients with pre-existing cardiovascular disease have a
higher baseline risk of a further adverse event before adding to this risk with ADHD
medication, and this should be considered when weighing against the potential
benefits.

Recommendations

= Be aware of the medicolegal implications of prescribing in context of a manufactur-
er’s contraindication.

= Where possible, avoid the use of stimulants or atomoxetine in patients with cardio-
vascular or cerebrovascular disease. Use non-drug options or other medication in
preference.

= Blood pressure and heart rate increases are not usually clinically significant. Some
tolerance to the effects of the medicines on these parameters may develop over time.
Do not stop the medication unless it is clinically necessary to do so.

= Patients with proarrhythmic cardiovascular diseases may be at particular risk from
stimulants and atomoxetine. These drugs should only be used in this group of patients
if there is clear benefit, and after other treatment options have been exhausted.

= The stimulant drugs and atomoxetine do not usually cause any apparent ECG
changes. Therefore, ECG monitoring is probably of limited value in predicting a
patient’s risk of developing a drug-induced arrhythmia, or experiencing sudden car-
diac death?*”. Nonetheless, a baseline ECG is recommended. The need for ongoing
ECG monitoring should be discussed with a cardiologist.

DRUG-DRUG INTERACTIONS?05.251:252

There is a theoretical risk of additive hypotension when any antipsychotic or tricyclic
antidepressant is given alongside an antihypertensive medicine.

ACE inhibitors

ACE inhibitors can cause SIADH and resultant hyponatraemia. All antidepressants and
antipsychotics, and carbamazepine, have been associated with the development of
hyponatraemia — the risk is highest in the first weeks of treatment?!. Monitor sodium
levels in the first month of treatment, especially in patients with other risk factors for
developing hyponatraemia.

The interaction between lithium and ACE inhibitors is well known. ACE inhibitors
can cause dehydration (due to reduction in thirst), which can increase lithium plasma
concentrations. They also increase renal sodium loss, which in turn also increases
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lithium plasma concentrations. The magnitude of the effect is unpredictable. Some
patients are unaffected, others experience four-fold increases in lithium levels'?. If the
combination is unavoidable, monitor lithium plasma concentrations and renal function
closely (weekly until stable, then at least 3 monthly).

Angiotensin-ll antagonists

There are case reports of lithium toxicity when given with the angiotensin-II antago-
nists candesartan, losartan, valsartan, and irbesartan. Similar to the ACE inhibitors, the
angiotensin-II inhibitors inhibit aldosterone secretion in the kidneys, resulting in
increased sodium loss by the renal tubules. This causes lithium retention and a risk of
toxicity. The effect is not as marked as it is for ACE inhibitors, and evidence in clinical
use is limited to a few case reports. As for ACE inhibitors, monitor lithium plasma con-
centrations weekly until stable (which may take up to eight weeks).

Beta blockers

Sotalol has a high risk of prolonging the QT interval. Combination with antidepres-
sants, especially TCAs, citalopram, and escitalopram, should be avoided. Similarly,
avoid the combination of sotalol with antipsychotics that prolong the QT interval, or
lithium. Duloxetine, fluoxetine, and paroxetine (and to a lesser extent, citalopram and
escitalopram) inhibit CYP2D6, and so may increase exposure to propranolol, metopro-
lol, carvedilol, and nebivolol.

Calcium channel blockers

The non-dihydropyridine calcium channel blockers diltiazem and verapamil are moder-
ate inhibitors of CYP3A4. There is therefore a theoretical risk of an increased plasma
concentration of drugs such as trazodone, vilazodone, cariprazine, lurasidone, lumatep-
erone, brexpiprazole, iloperidone, risperidone, paliperidone, quetiapine, droperidol,
sertindole, and pimozide.

Concurrent use of cariprazine and CYP3A4 inhibitors is contraindicated by the UK
manufacturers. The FDA allows prescribing with strong CYP3A4 inhibitors, with dose
adjustment of cariprazine. It recommends reducing the dose by half, or to alternate
days for patients taking 1.5mg. New starters of cariprazine should be started at 1.5mg
on day 1 and 3 (no dose on day 2), then 1.5mg daily, up to a maximum of 3mg.
Lumateperone doses should be reduced to 21mg daily if given with diltiazem or vera-
pamil, and lurasidone doses should be halved. Brexpiprazole doses should be reduced
if a concurrent CYP2D6 inhibitor is also given. The UK manufacturers of sertindole
contraindicate diltazem and verapamil, principally because if a patient is also a poor
metaboliser of CYP2D6, the CYP3A4 pathway becomes more important. This seems
overcautious. In the UK, quetiapine is contraindicated with all CYP3A4 inhibitors,
based on evidence of increased plasma concentrations with strong inhibitors such as
ketoconazole. Advice is more nuanced in the USA, where dose reductions to one sixth
of the original dose are recommended only with strong inhibitors.
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TCAs are predominantly metabolised via CYP2D6, but 3A4 is a minor pathway.
This may explain observations in a few case reports and one crossover study of
increased plasma concentrations of trimipramine, nortriptyline and imipramine when
combined with verapamil, and in particular diltiazem. The crossover study*** (con-
ducted in 12 healthy males, ethnicity not reported) showed an increase in plasma
concentrations of a single dose of imipramine of 15% when given with verapamil, and
30% when given with diltiazem. Two of the participants developed second-degree
heart block on the combination of imipramine and verapamil. A mean PR interval of
>200ms was observed in both diltiazem and verapamil groups, representing first-
degree heart block. Beyond this study, there is scant evidence for a clinically significant
interaction between calcium channel blockers and TCAs. The combination is not con-
traindicated, or even cautioned by manufacturers. TCAs should be avoided in patients
with significant cardiac disease, but if they are to be used in combination with diltiazem
or verapamil in a patient at particular risk of heart block, monitor the ECG and dose
cautiously.

Carbamazepine reduces the concentration of calcium channel blockers (it is a potent
CYP3A4 inducer). Conversely, carbamazepine is also metabolised by CYP3A4, and so
the moderate inhibitors diltiazem and verapamil may increase carbamazepine concen-
trations. Use plasma concentrations to guide dosing. There are some reports of neuro-
toxicity and alterations in lithium plasma concentrations when lithium is given with
calcium channel blockers, but also reports of uneventful use. The mechanism for a
potential interaction is unclear.

Sacubitril/valsartan

No interactions, but note that the manufacturer mentions hallucinations, paranoia, and
sleep disturbance (in the context of psychotic events). The cautions described for
angiotensin-II inhibitors also apply here.

Spironolactone/eplerenone

The manufacturer of eplerenone cautions against the combination with lithium, appar-
ently because of the risk of lithium toxicity with diuretics and ACE inhibitors. There is
no clear evidence of a serious interaction between lithium and potassium-sparing diu-
retics, but measuring lithium plasma levels on initiation would be wise. There is also a
manufacturer’s warning of the risk of hypotension with all ‘neuroleptics’ (antipsychot-
ics), and tricyclic antidepressants when combined with eplerenone. Exposure to
eplerenone may be reduced by the CYP3A4 inducer carbamazepine.

Ivabradine

Ivabradine causes bradycardia, which increases the risk of torsade de pointes in people
with a prolonged QT ¢ — caution should be exercised when combining with antidepres-
sants or antipsychotics that prolong the QT, or lithium. Due to CYP3A4 induction,
carbamazepine may reduce the plasma concentration of ivabradine.
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Digoxin

Isolated case reports and a single case-control study suggest the possibility of increased
plasma levels of digoxin with fluoxetine, fluvoxamine, paroxetine or sertraline***, but
this is disputed. Clinically significant problems are highly unlikely.

Hydralazine

The manufacturer notes a risk of enhanced hypotensive effect when hydralazine is com-
bined with TCAs or clozapine.

Nitrates

Nitrates are known to cause postural hypotension, particularly if combined with
alcohol — TCAs, MAOIs, trazodone, and antipsychotics may add to this risk. The anti-
muscarinic effects of TCAs may cause dry mouth, which might affect the dissolution of
glyceryl trinitrate sublingual tablets. Switching to a glyceryl trinitrate spray is a possible
alternative.

Loop diuretics

Symptomatic hypotension caused by loop diuretics may be worsened by other drugs
that cause hypotension (TCAs, MAOIs, trazodone, antipsychotics).

There is a possible increased risk of hypokalaemia when loop diuretics are given with
reboxetine. Additionally, loop diuretics are known to cause hypokalaemia, and this
increases the risk of torsade de pointes. Caution is advised if this occurs when combin-
ing with drugs known to prolong the QT interval (TCAs, citalopram, escitalopram,
antipsychotics, lithium).

Patients taking diuretics may be at increased risk of developing hyponatraemia. This
risk may be enhanced by concurrent use of other drugs that can cause hyponatraemia,
including antidepressants, antipsychotics, and carbamazepine. Monitoring of sodium is
advised, especially in the first 4 weeks of treatment and in patients with additional risk
factors for hyponatraemia.

The manufacturers of risperidone advise particular caution when combining it with
furosemide in elderly patients with dementia. This is because of a finding in two
placebo-controlled studies of an increase in mortality with the combination. The reason
for this is not clear (thiazide diuretics do not appear to have this association), but dehy-
dration is a known risk factor for mortality. The use of the two drugs together is not
contraindicated, but in practice if alternatives can be used, this would seem sensible.

Loop diuretics can cause increases in lithium plasma concentrations, possibly because
of increased sodium loss and resorption. Many patients experience no difficulties with
the combination, but there are reports of serious lithium toxicity. Monitor lithium
plasma concentrations more frequently (ideally weekly) for the first month when
starting the combination.
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SUMMARY OF RECOMMENDATIONS

Antidepressant

Antipsychotic

Mood stabiliser

Heart failure

Sertraline. Avoid TCAs.

Cariprazine, brexpiprazole,
lumateperone or lurasidone.
Avoid olanzapine. Note that
clozapine may not be
contraindicated.

CHAPTER 1

No obvious optimal
choice; see text.

Coronary heart
disease

Sertraline, or mirtazapine if
significant bleeding risk.

Cariprazine, brexpiprazole,
lumateperone or lurasidone.

Lithium, lamotrigine. If
using valproate or
pregabalin monitor
weight. Avoid
carbamazepine.

Hypertension

Sertraline

Any, but avoid olanzapine
and possibly risperidone.

Any

Anticoagulation

Mirtazapine, agomelatine

Any

Lithium, lamotrigine,
pregabalin. Avoid
carbamazepine and
possibly valproate.

Stroke

Mirtazapine

No obvious optimal choice,
see text. Avoid weight gain.

Lithium, valproate,
lamotrigine, pregabalin.
Avoid carbamazepine.

Atrial fibrillation

Mirtazapine or agomelatine. SSRIs
can be used, but beware of the

Cariprazine, brexpiprazole,
lumateperone, or lurasidone.

Any

interaction with warfarin and other
anticoagulants.
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INTRODUCTION

Treatment of COPD

Chronic obstructive pulmonary disease (COPD) is a common, preventable, and treat-
able disease characterised by persistent respiratory symptoms. These include breath-
lessness, chronic cough or sputum production, and frequent chest infections. Airflow
limitation is progressive and not fully reversible. The aim of treatment is to reduce
symptom burden, minimise the risk and severity of exacerbations, and reduce mortality.
It must always include smoking cessation support. Drug treatment should include
short-acting beta-2 agonists (SABAs — salbutamol, terbutaline) or short-acting
muscarinic antagonists (SAMAs — ipratropium), long-acting beta-2 agonists (LABAs —
salmeterol, formoterol) and/or long-acting muscarinic antagonists (LAMAs — tiotropium).
Particular patients may require inhaled corticosteroids (ICS — beclomethasone, bude-
sonide, fluticasone furoate), methylxanthines (theophylline), mucolytics, prophylactic
antibiotics (azithromycin), oral phosphodiesterase-4 inhibitors (roflumilast), or oral
corticosteriods.

Mental illness in COPD

Depression and anxiety are common comorbidities in patients with COPD. Reported
prevalence varies widely (depression, 8-80%; anxiety, 6-74%?), and there is a link to
severity of illness — patients with severe COPD are twice as likely to develop depression
compared to patients with mild illness, and depression and anxiety worsen COPD out-
comes (including hospitalisation rates® and mortality*). Patients with depression and
COPD who take antidepressants are more likely to adhere to their COPD treatment®®.
There are few high-quality trials examining the efficacy and safety of pharmacological
treatments for depression or anxiety in patients with COPD”#, so medication choice is
instead informed largely by data derived from the non-COPD population. It is worth
noting that some symptoms of COPD are similar to those in anxiety and depression —
notably fatigue, altered sleep, and weight loss — and this might make decisions about
treatment effectiveness more difficult.

Patients with schizophrenia or bipolar disorder are more likely than their counter-
parts in the general population to suffer with COPD (odds ratios from meta-analyses
of 1.573 and 1.551, respectively®), and proportions of undiagnosed illness may be
high (1 in 4 smokers with serious mental illness (SMI) had undiagnosed COPD in
one study!?). The reason for this association is unlikely to be limited to the higher
rates of smoking amongst patients with schizophrenia or bipolar disorder!'; rather,
poor self-care, social deprivation, and the prevalence of other physical comorbidities in
people with SMI are considered important’. Unfortunately, there is also evidence to
suggest inequalities in the quality of care after diagnosis, and for increased mortality
following acute exacerbations of COPD for patients with schizophrenia compared
to those without!'?.
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The concerns with treating mental illness in a person with COPD are primarily
based on overlapping drug side-effect profiles (e.g. anticholinergic effects, respiratory
depression, or propensity to cause arrhythmias), or direct pharmacokinetic interactions.
Most of these are theoretical, and there are few absolute contraindications. If psychotropic
treatment is warranted but options are limited by the current airways prescription, each
respiratory therapy should be reviewed by the patient’s lung clinician to determine its
ongoing need and to consider alternatives that may pose less risk.

ANTIDEPRESSANTS IN COPD

As already noted, it is not clear whether antidepressant treatment for patients with
depression and COPD is effective — data specifically relating to the COPD population
are scarce and fraught with the confounders common to chronic medical illness. Even
fewer data are available to compare drugs, or even just drug classes with each other.
Small studies and case reports describe the use of selective serotonin reuptake inhibi-
tors (SSRIs) and tricyclic antidepressants (TCAs) in patients with depression and
COPD'!4, TCAs are not usually considered first-line treatment for depression in the
non-COPD population, and for those with COPD, the potential for additive anticho-
linergic effects from muscarinic antagonist bronchodilators such as tiotropium and
ipratropium will diminish their appeal further (although in practical terms, this is
probably only theoretical; see section on drug interactions).

One large cohort study found a worsening of respiratory-related morbidity and
mortality in patients with COPD who were new users of SSRIs and serotonin-
noradrenaline reuptake inhibitors (SNRIs)" . This appears alarming but should prompt
close monitoring (adverse event rates remained small) rather than contraindicating
use. Moreover, as beta-2 agonists can lead to dose-related QT interval prolongation
and hypokalaemia, the risk of serious arrhythmia is theoretically increased if patients
are also taking other agents that may prolong the QT interval or cause other cardiac
arrhythmias. This makes TCAs, citalopram, and escitalopram less sensible choices (see
section on drug interactions).

Breathlessness

There may be a relationship between depression, anxiety, and breathlessness, with
symptoms of anxiety and depression being linked to the development of dyspnoea’s;
thus, treating the concurrent mood disorder may ease respiratory symptoms. In addi-
tion, some authors have suggested a role for antidepressants specifically in the direct
treatment of breathlessness via inhibition of fear responses, altering the patient’s per-
ception of, and emotional response to, unpleasant stimuli such as breathlessness'’.
Sertraline was not effective when examined in an RCT for this indication (although it
did benefit quality of life)'s. Mirtazapine appears theoretically promising but as yet
unproven beyond case series!’.

CHAPTER 2
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Smoking cessation

Smoking cessation is of vital importance in the management of COPD, and COPD
patients who continue to smoke are more likely to suffer depression'. The antidepres-
sants bupropion and nortriptyline have both been used in smoking cessation, although
they are not considered the most effective options (for COPD patients this is varenicline
and combined NRT??). Nortriptyline showed benefits to depression and anxiety symp-
toms in a single small study in patients with COPD?'. The efficacy of bupropion for the
treatment of depression or anxiety in patients with COPD is unproven. Although treat-
ing psychiatric symptoms and enabling smoking cessation with one single drug is an
attractive prospect, given the importance of stopping smoking in this population it is
probably preferable to try the most effective treatment (varenicline) for this indication
first, and treat the depression or anxiety separately. If other smoking cessation strate-
gies have failed, then it might be reasonable to consider bupropion earlier in the treat-
ment cascade for depression. Note also that bupropion is unlicensed for the treatment
of depression in some countries.

If patients are already prescribed bupropion for smoking cessation but depressive symp-
toms persist, then combining bupropion with other antidepressants is possible. Bupropion
was used as an augmenting agent to citalopram in the STAR*D trial*, and is usually well
tolerated, although it is known to lower the seizure threshold in a dose-dependent manner
and inhibit CYP2D6. Cautious dosing of the added antidepressant is recommended.

Summary

Choose an SSRI (avoid citalopram and escitalopram), or mirtazapine if sleep distur-
bance or poor appetite are particular problems. Consider bupropion (not first line),
especially if other smoking cessation strategies have failed.

ANXIOLYTICS IN COPD

Antidepressants are generally recommended first line for anxiety, but other anxiolytics
or sedatives (benzodiazepines, promethazine, pregabalin) may also be prescribed.

Benzodiazepines

Prescribers often worry about the risk of benzodiazepines causing respiratory depres-
sion. The reality is that benzodiazepines rarely cause respiratory depression in patients
without pre-existing respiratory compromise outside overdose or use with other potent
respiratory depressants (e.g. significant alcohol use)?. For patients with COPD, the
magnitude of risk associated with benzodiazepines is unclear. Benzodiazepines are used
in patients with COPD to treat breathlessness, especially in end-stage disease.

Some small studies of acute administration of benzodiazepines (single dose or short
course) reported reduction in pulmonary function in patients with COPD (decreased
tidal volume and oxygen saturation, reduced ventilatory drive and respiratory muscle
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function)?*. Population data on adverse events of low-dose benzodiazepines in patients
with COPD are conflicting in their results®. Some find no increased rates of hospital
admissions but small increases in mortality?®, others find increased rates of admission?”
and respiratory adverse events®®. Severity of disease, age of the patient (older adults are
at increased risk of medication-related adverse events), and concurrent prescriptions
(other respiratory depressants such as opioids) may be important, although confound-
ing may also skew results that suggest these as influential factors (benzodiazepines may
be more likely to be prescribed in severe, end of life disease).

Other risks associated with benzodiazepines include confusion, falls, and pneumonia,
and again these may be compounded by other co-prescribed drugs (opioids, for exam-
ple). Overall, it seems prudent to refrain from benzodiazepine use as far as possible for
all patients, especially those who are physically frail or who have multiple comorbidi-
ties, and this should probably be extended to patients with COPD. There may be cir-
cumstances under which the benefits (both physical and mental) from short-term,
‘crisis’ use of benzodiazepines may outweigh the risks (acute anxiety, for example).

Promethazine

Promethazine is an anticholinergic drug, and so (as for TCAs) may compound the
anticholinergic effects of concomitant inhaled bronchodilators (but the risk is probably
very small; see section on drug interactions). Like all antihistamines, it may also thicken
bronchial secretions, making them more difficult to clear, so it carries a manufacturer’s
warning cautioning against use in patients with bronchitis or bronchiectasis. In prac-
tice, this is unlikely to be problematic, and indeed small studies suggest promethazine
might improve exercise tolerance and reduce breathlessness in patients with severe
chronic airway obstruction? or COPD*° without altering lung function, possibly by
reducing the feeling of breathlessness.

Pregabalin

Recently, concerns have been raised about the effect of pregabalin on the central nervous
system, as a small number of cases of respiratory depression have been reported world-
wide®!. This appears to occur independent of other concurrent risk factors (opioid
prescriptions, comorbidity)®2. As a result, pregabalin should be used with caution for
patients with respiratory disease. If possible, it should be avoided in patients with COPD
and reserved for when other options are unsuitable. Patients who are also prescribed other
CNS depressants, those who are older than 65 years, and those with renal impairment
(which results in increased plasma concentrations of pregabalin) should receive lower doses.

Summary

Aim to use antidepressants first line in the treatment of anxiety. Promethazine is not
recommended specifically for the treatment of anxiety or depression, but it may be a
useful sedative agent. Avoid benzodiazepines and pregabalin if possible. Antipsychotics
may be used, but see comments in the next section.
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ANTIPSYCHOTICS IN COPD

Acute respiratory failure

Patients with COPD, as with all respiratory illnesses, are at heightened risk of developing
acute, chronic, or acute-on-chronic respiratory failure’®. Acute respiratory failure
(ARF) occurring in patients with severe COPD may worsen pre-existing chronic
respiratory failure, with the increased airway obstruction during the acute event
putting an additional mechanical load on the already compromised system?®.
Avoiding any insults that may risk causing ARF, especially in a patient with COPD,
is therefore wise.

A handful of case reports describe ARF in patients with COPD within the first two
weeks of starting antipsychotics (typical, atypical, oral, and parenteral)’*, and these
seem to be corroborated by an observational case-crossover study which found a
1.66-fold dose-dependent increased risk of ARF associated with antipsychotics®.
Note that this finding has not yet been replicated in a trial, other than one nested
case-control study from the same group showing a similarly increased risk in non-
COPD patients®.

It is suggested that the serotonergic, histaminergic, and dopaminergic effects of anti-
psychotics may impair respiratory muscle activity or cause central respiratory depres-
sion. Quetiapine in particular appears to have attracted several case reports describing
respiratory failure after normal therapeutic doses used in delirium®-® and sleep
apnoea®. These cases should not be taken to suggest that quetiapine is more likely to
cause ARF than other antipsychotics; there is no obvious reason for quetiapine to be
particularly problematic. Respiratory depression is reported in overdose*’, but this is
also true for other antipsychotics. It is the antipsychotic of choice in some critical care
units for treatment of symptoms in delirium, and so confounding by indication may be
an explanation. Transient rises in plasma concentrations caused by reduced metabolism
of quetiapine (e.g. due to hepatitis) may explain some of the findings in the case
reports®’, and it is possible that there is additive toxicity in respiratory depression when
it is combined with methadone or other opiates*!.

A further possible mechanism by which antipsychotics cause ARF is that of acute
laryngeal dystonia (an extrapyramidal side effect) precipitating acute respiratory
distress, and this has been described in the literature*?, including one fatality*. Finally,
neuroleptic malignant syndrome may also cause acute respiratory failure**,

The data published so far do not confirm causality and do not clearly show that any
single antipsychotic drug or drug class is more or less likely to cause ARF than another.
Given the published reports associated specifically with quetiapine, other antipsychot-
ics should be used where possible, and quetiapine avoided. It would be prudent to dose
antipsychotics extremely cautiously in people with COPD, especially in patients for
whom metabolism of drugs may be compromised, given the association of raised
plasma concentrations of antipsychotics with respiratory depression. Avoiding antipsy-
chotics entirely in patients already experiencing acute respiratory failure would be wise
if other pharmacotherapeutic options are available and/or if the benefits of antipsy-
chotic treatment are unclear (e.g. in delirium*).
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Infection

There is a somewhat complicated relationship between antipsychotics and the incidence
of pneumonia. Many studies report an increased risk of pneumonia for patients taking
antipsychotics (almost double compared with no use*’), but not all analyses support
these findings. Despite this uncertainty, it should probably be assumed that antipsy-
chotics do increase the risk of pneumonia, including for patients with COPD*8. The
mechanism for direct causation is unknown. Sedation, dystonia, dyskinesia, xerosto-
mia, hypersalivation, poor physical health, and impairment of immune response (espe-
cially for clozapine*’) have all been suggested*.

Where possible, use of antipsychotics should be minimised for patients with COPD,
assuming that the risk of pneumonia (already heightened for patients with COPD*"%) is
additive (although whether COPD is associated with increased mortality and morbidity
from pneumonia has been a controversial topic®>*). It will, of course, be the case that for
many patients with chronic psychiatric illness, long-term antipsychotic treatment is
unavoidable. There is insufficient evidence to support choosing (or avoiding) any single
drug over another (apart from clozapine, which does appear to be particularly associated
with infections*, but it is also a drug that cannot be readily replaced with another). Use
minimally effective doses (some studies suggest a dose-related effect®’), avoid polyphar-
macy (combinations of multiple antipsychotics and mood stabilisers may be worse’®’),
and treat contributory side effects promptly (sedation, xerostomia, hypersalivation).

Be aware that plasma concentrations of clozapine may rise during periods of infec-
tion*®, and patients with chest infections who smoke may do so less frequently and/or
with less efficiency, which also causes clozapine plasma concentrations to rise. Reduce
doses by a third whilst awaiting guidance from plasma concentration monitoring for
patients with severe infections (those that require hospitalisation), and for anyone with
signs of clozapine toxicity.

Summary

Avoid use of antipsychotics for patients with COPD where possible, and especially
where evidence to support benefit is limited (e.g. delirium) and/or other pharmacologi-
cal treatments can be used (e.g. anxiety). Where use of an antipsychotic is essential,
avoid quetiapine if possible. Be aware of the possibility of increased susceptibility to
pneumonia for patients taking antipsychotics and minimise risks where possible.
Reduce clozapine doses for patients with severe infections.

ADDICTIONS AND SUBSTANCE USE

Opiate substitute treatment

Respiratory depression is common in patients with opioid use disorder and may be
undetected in routine practice”. The opioid agonists methadone and buprenorphine,
just like opiates themselves, are respiratory depressants®. For patients with COPD,
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there may be an additive effect of these factors, increasing the risk of clinically significant
severe respiratory depression in the event of any further respiratory assault (e.g. infection).
In conjunction with their specialist addictions prescribers, patients taking methadone
or buprenorphine should be encouraged to consider a reduction in dose to mitigate the
risk of respiratory depression. Note that as a partial agonist, buprenorphine was
thought to have less of an effect on respiratory drive than methadone, but recent data
suggest this may not be the case®.

Benzodiazepines

Individually, opiates and benzodiazepines increase the risk of adverse respiratory events in
patients with COPD?8. In combination, this risk is increased further?. Avoid prescribing in
patients with opioid use disorders. If unavoidable, minimise doses.

Pregabalin

As discussed in the section on anxiolytics, pregabalin (and gabapentin) has been associ-
ated with respiratory depression. In patients who take opiates there appears to be an
increased risk of overdose when heroin and pregabalin are taken together®, and an
increased risk of abuse of pregabalin as it also reportedly enhances the opioid high®!.
Avoid prescribing in patients with opioid use disorders.

DRUG INTERACTIONS

Beta-2 agonists

At high doses, particularly as nebulised therapy, SABAs can cause hypokalaemia. This
increases the risk of torsade de pointes®?. Prolongation of the QT interval also increases
this risk. At therapeutic doses, most antidepressants do not cause QT prolongation, but
some caution may be warranted with citalopram and escitalopram. While antipsychot-
ics, particularly (but not limited to) amisulpride, haloperidol, and quetiapine, are more
clearly a problem, this is likely related to plasma concentration. Regular ECGs will con-
firm the absence of QT prolongation, and these are especially important in patients who
may be exposed to large doses of SABAs (as in COPD).

Muscarinic antagonists

In theory, combining anticholinergic drugs, such as promethazine, clozapine, or clomi-
pramine (not an exhaustive list — use medichec.com to check anticholinergic burden
scores for individual drugs), with ipratropium or tiotropium would worsen anticholin-
ergic side effects, such as dry mouth, blurred vision, constipation, urinary retention, and
cognitive impairment. Note especially the risk for patients taking clozapine, who are
already at heightened risk of death from gastrointestinal hypomotility. Despite the like-
lihood of any significant problems occurring in patients taking inhaled anticholinergic
bronchodilators being low, the person should be assessed for these side effects prior to
initiation of more anticholinergic therapy.


http://medichec.com
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Theophylline

At very high plasma concentrations, theophylline can cause hypokalaemia, so the same
warnings regarding torsade de pointes and QT prolonging drugs described with
beta-2 agonists also apply here. The CYP1A2 inhibitor fluvoxamine causes rapid and
potentially toxic increases in theophylline plasma concentrations — doses of theophylline
must be halved®?. Theophylline can lower the seizure threshold — many psychotropics
are also known to do so (e.g. clozapine and bupropion).

Some case reports and small studies suggest that theophylline can counteract the
sedation from benzodiazepines. The mechanism for the observation is unclear; it may
be that xanthines block adenosine receptors, which regulate neurotransmitter release,
leading to a stimulant effect®?. There are no data examining the consequence of this
interaction on the anxiolytic effects of benzodiazepines.

Theophylline reduces lithium plasma concentrations by around 20-30%, presuma-
bly by affecting renal clearance. This is an interaction that can probably be managed
with careful monitoring of lithium plasma concentrations. Prior to co-administration,
the need for theophylline should be reviewed by the respiratory clinician and plasma
concentrations measured.

Azithromycin

Macrolide antibiotics are known to potentially prolong the QT interval, and it is
possible that azithromycin will have the same effect®?. Be aware of the additive risk if
combining with other QT prolonging drugs (antipsychotics, citalopram, escitalopram,
lithium) and of the potential for other drugs for COPD to cause hypokalaemia and
further add to the risk.

Roflumilast

Fluvoxamine increases the plasma concentration of roflumilast by inhibiting the
activity of CYP1A2, and the concentration of its active metabolite by inhibiting
CYP2C19. This may be beneficial (increased clinical activity of roflumilast), but
monitor for increased side effects (nausea, diarrhoea, headache)®?. Note also that
roflumilast has been associated with an increased risk of psychiatric disorders
(insomnia, anxiety, depression, suicidal ideation, and suicide), and it is not recom-
mended by the manufacturer for patients with a history of depression with suicidal
ideation or behaviour®.

PATIENT INFORMATION

Asthma and Lung UK, ‘Looking after your mental health’: https://www.blf.org.uk/
support-for-you/looking-after-your-mental-health

Patient information leaflet: https://www.blf.org.uk/sites/default/files/Looking_
after_your_mental_health_v2.pdf
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INTRODUCTION

Treatment of inflammatory bowel disease

Inflammatory bowel disease describes two conditions: ulcerative colitis and Crohn’s
disease. Ulcerative colitis (UC) affects the colon, while Crohn’s disease may affect any
part of the gastrointestinal tract. Symptoms include pain, diarrhoea, weight loss, and
tiredness. Patients may also suffer with anaemia, arthritis, uveitis, and jaundice second-
ary to primary sclerosing cholangitis.

Pharmacological treatments may include 5-ASAs (mesalazine, sulphasalazine), immu-
nomodulators (azathioprine, mercaptopurine, methotrexate, tioguanine), biologics (inf-
liximab, adalimumab, vedolizumab, ustekinumab, golimumab), steroids (prednisolone,
budesonide, beclomethasone), or other medicines such as tofacifinib, ciclosporin,
tacrolimus, iron supplements, vitamin D, calcium, vitamin B, and folate.

Treatment of depression in inflammatory bowel disease

Rates of depression in patients with IBD may be twice as high as in the general population®.
The prevalence of anxiety and depression is higher in those with Crohn’s disease than
ulcerative colitis’, and women are more likely to suffer than men®. Comorbid anxiety
and depression in IBD are associated with worse IBD symptoms (prevalence of anxiety
or depression is higher in patients with active IBD compared with inactive disease’) and
poorer adherence to medication, as well as increased hospitalisation and reduced qual-
ity of life®. The presence of depression increases the risk of developing IBD’; treatment
with antidepressants mitigates this risk’.

Tumour necrosis factor-alpha (TNFa) is known to play a role in Crohn’s disease.
Research suggests that (in the absence of medical illness) levels of inflammatory
markers are raised in depression, and that antidepressants may change the circulat-
ing levels of these cytokines®. Meta-analysis shows that SSRIs may be associated
with a reduction in IL-6 and TNFa levels, with other antidepressants having no
effect®. Data are conflicting, however, with subsequent articles demonstrating TNFa
lowering properties of mirtazapine’. How this should be extrapolated to drug choice
in patients with pathologically raised levels of inflammatory markers, as in IBD, is
not yet clear. Single case studies describe resolution of the symptoms of Crohn’s dis-
ease following treatment with phenelzine!® or bupropion'' — both drugs that are
thought to reduce TNFa by reducing intracellular cAMP'2. The hypothesis for this
mechanism of action directly affecting the symptoms of IBD remains theoretical and
is not explored in clinical trials, so should not yet form the basis of decisions to
select one antidepressant over another.

Up to 30% of patients with IBD are prescribed antidepressants*, which may be used
to treat depression, anxiety, or the symptoms of the IBD itself. There are few high-
quality randomised controlled trials of antidepressants in patients with IBD'3, so deci-
sions on the treatment of depression in patients with IBD are largely based on efficacy
and tolerability data from the non-IBD population. It should be noted that the biologi-
cal symptoms of depression that are measured by standard depression rating scales may
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not appear to improve on addition of antidepressants due to overlap of these signs with
ongoing symptoms of IBD (e.g. fatigue). Antidepressant choice should be made based
on the likelihood of adverse effects that would worsen the symptoms of IBD and/or
comorbid conditions, and the likelihood of drug interactions with medicines usually
prescribed for IBD and/or comorbid conditions.

Aims of treatment

The purpose of using antidepressants to treat depression in patients with comorbid IBD
is to provide relief of depressive symptoms, with minimal or no adverse impact on the
symptoms of the IBD or interactions with the medications used to treat the IBD. This
chapter does not specifically address the use of antidepressants to treat the symptoms
of IBD in the absence of depression, although some principles of drug choice described
here may still be relevant.

Toxicity in overdose

As well as higher rates of depression and anxiety’, IBD is also associated with higher
rates of mortality in suicide compared to the general population'>!¢. Antidepressants
have different toxicity profiles if taken in overdose, and this might be a relevant consid-
eration when selecting drugs for individual patients. MAOIs (excluding moclobemide)
and TCAs (excluding lofepramine) are considered highly toxic in overdose, and ven-
lafaxine moderately so'’. Other drugs are comparatively less toxic, but clearly may
become more problematic if co-ingested with other substances, or where comorbid
physical health issues are present.

CHOICE OF ANTIDEPRESSANT

Gl side effects

Serotonin is heavily involved in gastrointestinal motility'. All drugs that affect seroto-
nin receptors or serotonin levels may therefore affect motility. Additionally, drugs that
act on central 5-HT, receptors can cause nausea and vomiting. Up to half of patients
taking SSRIs or SNRIs experience GI side effects (abdominal pain, diarrhoea, nausea,
dyspepsia) in the first few days and weeks'. Most side effects of this nature are dose-
related. Using the lowest therapeutic dose should always be the aim of treatment. The
use of modified-release preparations may help reduce these side effects?, although data
supporting this strategy are not consistent?!. The aim is to achieve lower peak plasma
concentrations and little fluctuation in plasma concentration from minimal to
maximal.

Table 3.1 summarises a large recent meta-analysis??> comparing gastrointestinal side
effects of antidepressants (TCAs were not included). Note that data were restricted to
short-term trials; it is not uncommon for gastrointestinal side effects to lessen after the
first few weeks. It should also be noted that other analyses do not produce exactly the
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Table 3.1 Gastrointestinal side effects of antidepressants

Nausea and vomiting

Diarrhoea

Constipation

Duloxetine (4.33)

Sertraline (2.33)

Duloxetine (2.58)

Vortioxetine (4.28)

Fluvoxamine (2.29)

Venlafaxine (2.45)

Venlafaxine (3.52)

Escitalopram (1.91)

Sertraline (2.38)

Sertraline (2.78)

Citalopram (1.64)

Paroxetine (2.14)

Fluvoxamine (2.72)

Duloxetine (1.60)

Agomelatine (2.10)

Escitalopram (2.51)

Agomelatine (1.39)

Vortioxetine (1.59)

Paroxetine (2.11)

Paroxetine (1.35)

Bupropion (1.52)

Citalopram (1.85)

Fluoxetine (1.29)

Fluvoxamine (2.14)

Agomelatine (1.77)

Vortioxetine (1.23)

Mirtazapine (1.46)

Bupropion (1.52)

Venlafaxine (1.00)

Citalopram (1.39)

Fluoxetine (1.45)

Bupropion (0.88)

Escitalopram (1.28)

Mirtazapine (0.73)

Fluoxetine (1.00)

Odds ratios compared with placebo given in parentheses.
Shaded sections are drugs that did not differ from placebo.
Note: No data available for mirtazapine and rates of diarrhoea in short-term studies.

same ranking?*?*, Antidepressant choice for individuals should be informed by previous
response to medication, predominant gastrointestinal symptoms, the expected interac-
tion of the pharmacology of the antidepressants with these factors, as well as popula-
tion data from clinical trials such as those presented here.

Patients with nausea and vomiting

Mirtazapine exhibits antinausea properties due to 5-HT, antagonism. All other drugs
that affect serotonin availability in the gastrointestinal tract and CNS are associated
with nausea and vomiting; TCAs and MAOIs may be preferable to SSRIs and SNRIs for
this reason??. This effect may also be dose dependent.

Recommendation: mirtazapine.

Patients with diarrhoea

Tricyclic antidepressants slow gastrointestinal transit due to anticholinergic effects, so
they may be of benefit to patients with diarrhoea. The tertiary amines (amitriptyline,
imipramine) are more strongly anticholinergic than the secondary amines (desimipra-
mine, nortriptyline), so have more marked constipating activity. SNRIs may also exert
this effect, as may mirtazapine. Although not included in the meta-analysis above, other
reviews report low comparative incidence of diarrhoea associated with mirtazapine
(6.4%2%). SSRIs increase gastric motility via serotonergic activity so are best avoided.
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Agomelatine is associated with low rates of diarrhoea (comparable to placebo) in clinical
trials and lacks serotonergic activity, so is unlikely to worsen diarrhoea (or benefit it).

Recommendation: TCA (consider amitriptyline or nortriptyline), venlafaxine, ago-
melatine, mirtazapine or bupropion. If SSRI is required, prefer paroxetine or fluoxetine,
consider vortioxetine.

Patients with constipation

Constipation caused by antidepressants is secondary to their anticholinergic effects.
Tricyclic antidepressants are therefore associated with higher incidence of constipation
than other drugs and should be avoided. Paroxetine, mirtazapine and trazodone are
also more anticholinergic than other options so should probably be avoided as first-line
choices, although the meta-analysis referenced above found no difference in rates of
constipation between mirtazapine and placebo. SSRIs may increase gastric and small
bowel motility due to effects on serotonin receptors, so may be of benefit to those with
constipation.

Recommendation: SSRI (not paroxetine or sertraline), mirtazapine (possibly reserve
as a second-line option).

Pain

Antidepressants are used to treat chronic pain (especially neuropathic pain), usually in
lower doses than those considered therapeutic for the treatment of depression
(Table 3.2). Drugs that affect both the serotonin and noradrenaline monoamine sys-
tems appear to be more effective? — for this reason, TCAs and SNRIs are preferred. Of
the TCAs, some authors suggest that the tertiary amines (amitriptyline and imipra-
mine), which inhibit serotonin to a greater degree than their effect on noradrenaline,
may be more effective than the secondary amines (nortriptyline), which exert more
effect on noradrenaline?, although this is not found consistently. TCAs and venlafaxine
have a NNT for neuropathic pain of 3%”. Imipramine lacks a good quality evidence base
to support use — other options have greater supportive evidence?”. NICE?® recommend
amitriptyline or duloxetine as antidepressants for the treatment of neuropathic pain,
but note that venlafaxine can be used in specialist settings.

Table 3.2 Antidepressant doses for neuropathic pain and depression

Dose for neuropathic pain Minimum therapeutic dose for depression?’
Amitriptyline 25-75mg/day?® 75-125mg/day
Nortriptyline 10-75mg*° 75-125mg/day
Duloxetine 60-120mg?® 60mg/day
Venlafaxine >150mg/day?® 75mg/day

Note: unlicensed use of nortriptyline, duloxetine, and venlafaxine.

CHAPTER 3



m
o
i
o
<
I
(9]

54 Mental Health Conditions in Physical lliness

For patients with comorbid pain and depression not currently taking an antidepres-
sant, it is sensible to choose venlafaxine or duloxetine as these options can be used for
both indications at similar doses. TCAs are usually well tolerated in the low doses used
for pain relief*! but their side effects (principally those related to anticholinergic effects)
may make them difficult to tolerate for patients with pre-existing gastrointestinal dis-
orders at doses required to also treat depressive symptoms.

If patients are taking duloxetine or venlafaxine for pain relief but still experiencing
depressive symptoms, the first step should be to optimise dosing; where possible, doses
should be increased as far as tolerated. If this is unsuccessful or not tolerated, switching
to a different antidepressant is preferable (choice should be made based on patient prefer-
ence, concurrent drugs and other comorbidities, and previous response to antidepressants).
If the patient does not wish to discontinue the SNRI because it is helpful in providing pain
relief, then combination antidepressant therapy may be necessary. The combination of
mirtazapine with venlafaxine is supported by the STAR*D study and usually well toler-
ated®, although there is a risk of serotonin syndrome. Combination with agomelatine is
likely to be safe, but efficacy is not proven and limited to case reports’. Further options
include augmentation with lithium, quetiapine, or aripiprazole!’.

Where patients are already taking low doses of TCAs for pain relief and do not wish
to discontinue, a second antidepressant may need to be added in order to treat depres-
sion. Combining TCAs with SSRIs or SNRIs presents three problems. First, fluoxetine,
paroxetine, and to a lesser extent sertraline, citalopram, escitalopram, venlafaxine, and
duloxetine inhibit CYP2D6, which is involved in the metabolism of TCAs**. Second,
additive antimuscarinic and cardiac side effects should be expected. Finally, there is an
increased risk of serotonin syndrome. Agomelatine lacks the serotonergic, anticholiner-
gic, and CYP-inhibiting properties of the other drugs and therefore presents no prob-
lems in combination with TCAs. Combining low-dose TCAs with mirtazapine is
probably preferable to combining TCAs with SSRIs because it also lacks the risk of
serotonin syndrome or CYP inhibition but is more anticholinergic than agomelatine.
The combination of TCA with SSRI or SNRI should only be attempted if other, safer
options have been ruled out and should be undertaken with caution. Patients must be
aware of the signs of serotonin syndrome.

Fatigue

It is helpful to first consider the nature of the fatigue, specifically whether insomnia is a
contributing factor. Agomelatine, a melatonin receptor agonist, improves sleep quality
in patients with depression by mimicking the natural rhythm of melatonin release®.
Mirtazapine reduces sleep latency and improves total sleep time and quality>3¢ due to
histaminergic activity. The effect on histamine receptors predominates at lower doses
(<7.5mg). Noradrenergic effects become more apparent at higher doses (minimum
effective dose for depression is 30mg/day) and drowsiness is reduced (although this is
disputed?”). Trazodone has a hypnotic effect in low doses (25-100mg), inducing and
maintaining sleep without causing daytime sleepiness due to its short half-life (3—6h)%.
Higher doses are needed to treat depression (>150mg/day), which are likely to cause
daytime drowsiness.
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For patients who are fatigued without insomnia, antidepressants with lower risk of
sedation should be selected. Mirtazapine and trazodone should be avoided (but bear in
mind that the sedative effects of mirtazapine may dissipate at higher doses), as should
duloxetine and TCAs - these agents have greater reports of fatigue and sleepiness than
placebo®. SSRIs, venlafaxine, and agomelatine have a similar incidence of fatigue to
placebo in clinical trials so are preferable®. Bupropion has a unique mechanism of
action in depression, involving dopaminergic and noradrenergic activity. In practice, it
has an alerting effect and may therefore be useful in patients struggling with significant
fatigue. It is unlicensed for this indication in the UK.

Be aware that conditions such as anaemia, vitamin B , deficiency, folate deficiency,
and vitamin D deficiency frequently occur in patients with IBD, and may cause fatigue.
These should be investigated and corrected accordingly.

Patients taking corticosteroids

Depression, along with other psychiatric symptoms (psychosis, mania), is reported by
patients taking corticosteroids. Psychiatric side effects of corticosteroid treatment usu-
ally have a rapid onset (1-2 weeks) and the incidence is dose related*’. The risk may be
increased by other drugs or conditions that increase the circulating levels of corticoster-
oids (clarithromycin, hypoalbuminaemia*).

The first step in treatment of corticosteroid-induced depression must be, wherever
possible, to reduce and/or stop the corticosteroid. Tapering should be slow. Psychiatric
symptoms can be induced by withdrawal of corticosteroid, especially if this is rapid*.
If the steroid cannot be withdrawn, pharmacological management of the depressive
symptoms may be necessary. No controlled trials are available to guide drug choice.
Choice of antidepressant should be based on the usual criteria (patient preference, con-
current medication, comorbidities, previous response). See chapter 10 for more details
on management of psychiatric disorders in patients taking corticosteroids.

Patients taking long-term corticosteroid are at increased risk of bone mineral density
loss and osteoporosis. Serotonergic drugs can increase the risk of osteopaenia*'#. The
risk of fracture is higher in a patient with frequent falls, and is further increased by
concurrent osteopaenia. Data are mostly available for older adults, and should be inter-
preted cautiously due to confounding by indication. In general, the effect of the antide-
pressant on the serotonergic system is the cause of the fracture risk, so SSRIs are best
avoided in vulnerable patients®®. MAOIs (moclobemide) and NaSSAs (mirtazapine)
may be preferable, but data are lacking to confirm this.

Note that omeprazole interacts with citalopram and escitalopram, and pantoprazole
with escitalopram, in both cases potentially increasing the plasma concentration of
the antidepressant and increasing the risk of dose-dependent side effects, including
prolonged QTc. Rabeprazole is preferred.

Nil by mouth

In general, if oral access for drug administration is not possible for a short period of
time (days), omitting antidepressants is unlikely to present problems. The drug can usu-
ally be restarted at the previous dose after the break in treatment (but use lower doses
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if the patient’s medical condition has changed and they are more vulnerable to side
effects). If the treatment break is likely to be longer than this (weeks) or the patient
shows signs of depressive relapse or antidepressant withdrawal, alternative options
may need to be considered. If it is possible to take small volumes of liquid by mouth,
citalopram drops may be used (20mg is contained in 8 drops, equivalent to 0.4ml).

Other antidepressant options that are easily available in the UK (although unlicensed
and with efficacy data limited to case reports) are to give the liquid preparation of
fluoxetine sublingually (20mg/5ml), crush amitriptyline tablets and allow them to be
absorbed buccally, or use orodispersible mirtazapine for absorption in the buccal cav-
ity*. There is no guarantee that any drug will be absorbed this way. Orodispersible
preparations of drugs such as mirtazapine and olanzapine are not designed for buccal
absorption — rather, the drug disperses into saliva, which must be swallowed, allowing
gastrointestinal absorption. Drug suspensions, or crushed tablets, are very unlikely to
be absorbed at all (solutions are better, but most psychotropics have very limited water
solubility). Plasma levels can be taken although are of use more to confirm that some
systemic absorption has taken place rather than to establish whether a therapeutic level
has been achieved (what constitutes a therapeutic plasma level has not been agreed for
most antidepressants and is likely to be different for individuals). For patients who have
been receiving sublingual or buccal medication for a week or two with no response, it
is reasonable to check the plasma level to establish whether non-response is due to lack
of absorption or treatment failure.

A further option is to use intramuscular flupenthixol decanoate — this is an antipsy-
chotic depot injection with antidepressant properties. When used at low doses
(5-10mg/2weeks) it is well tolerated. Onset of action is not immediate — several weeks
may be required to achieve therapeutic plasma levels. Asenapine, an atypical antipsy-
chotic, lacks data to support use in unipolar depression (and is not licensed for this
indication) but is effective in the treatment of depression in bipolar disorder. It has the
significant advantage of being designed to be entirely absorbed in the buccal cavity.

There are several non-oral preparations of antidepressants that can be obtained but
usually not without some delay. Transdermal selegiline is licensed in the USA and can
be imported for use in the UK. Intravenous clomipramine is a European preparation
that can also be obtained. Intravenous citalopram is an unlicensed preparation that can
be requested directly from the manufacturer.

Finally, esketamine nasal spray may have a particularly useful role for patients who
are unable to take oral medications. At the time of writing it had not been recom-
mended for use in the NHS by NICE, although it is a licensed medication in the UK.
There is a growing evidence base for the use of intravenous, subcutaneous, or sublin-
gual ketamine for depression; this may be easier to obtain. See chapter 13 for more
information on non-oral administration of psychiatric medicines.

Management of patients with a short bowel

Drug absorption in patients with gastrointestinal disease is affected by several factors,
including gastric emptying and transit time, and the length of intestine available for
absorption®®. The latter is of particular importance. The small intestine (duodenum,
jejunum, and ileum) is the most important site for drug absorption, and within this the
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upper portion (duodenum and jejunum) play the largest role*. Slowing the rate of
gastric emptying reduces the rate of intestinal absorption* — administering medication
on an empty stomach with water improves this process. Aqueous solutions are more
rapidly absorbed than solid dosage forms or suspensions®.

If patients have had a portion of their intestines removed, or for other reasons drug
absorption is expected to be limited in some or all of the GI tract, concerns are often
raised about whether antidepressants will be absorbed into the systemic circulation.
Predicting the effect of these conditions on antidepressant absorption and efficacy is
difficult, and will differ for each patient depending on the extent of the intestinal resec-
tion. Plasma concentrations may be useful in elucidating whether any absorption is
occurring, but as previously stated the relationship between plasma level and effect is
not well established for most antidepressants. If it is possible to take a plasma level
before surgery this may be helpful for comparison.

In Table 3.3, plasma concentration ranges are given where they are available. Note
that these should not be interpreted as evidence-based therapeutic ranges. In many
cases they are simply plasma levels measured at steady state for licensed doses, and the
table gives the broadest ranges of plasma concentrations provided in the literature.
Reported ranges frequently vary widely between studies and between patients.
Observation of the patient response and comparison to levels achieved during a period
of effective symptom control is much more important.

Table 3.3 Plasma concentration ranges

Drug Range (trough, mcg/L)
Amitriptyline'”4® 80-200
Nortriptyline'747 50-170
Fluoxetine?®48 80-300
Imipramine®47 175-350
Mirtazapine* 5-100
Sertraling20:46:50-52 10-50
Citalopram?4® 30-130
Escitalopram?*® 15-80
Clomipramine® 100-250
Moclobemide®® 300-1000
Paroxetine®* 20-120
Trazodone?®> 260-1500
Venlafaxine® 10-200
Trimipramine®® 150-350
Mianserin“® 15-70

Vortioxetine®’ 9-33
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Modified-release drug formulations should be avoided. Soluble, liquid, or uncoated
formulations are preferred. Little is known about the exact site of absorption of antide-
pressants. There are no clinical trials of administration of antidepressants to patients
with short bowels, and few case reports. In the absence of data to guide drug selection
based on pharmacokinetics, the following principles of prescribing are recommended.

For patients already established on an antidepressant which has been effective, main-
tain this treatment at the pre-surgery dose, switching to a liquid preparation if possible
and converting modified release preparations to the equivalent immediate release.
Observe response (preferably over several weeks). If relapse occurs (or symptoms of
antidepressant withdrawal emerge), then increase the dose to no more than the licensed
maximum. This is preferably guided by comparing plasma concentrations to pre-surgery
levels, but if these are not available, then a dose increase in their absence is reasonable.
If no response is seen after a further 1-2 weeks, plasma levels are strongly recommended
before any consideration of increasing the dose beyond the licensed maximum. If a
plasma level at this stage shows lower levels than achieved on a previously effective dose,
consideration may be made to increase the dose beyond the license with the aim of
achieving the previously effective plasma concentration. If this is not effective (assess
over 1-2 weeks), not possible, or not acceptable to the patient or prescriber, then the
antidepressant should be switched. Switching to another drug with a similar pharmaco-
logical activity is rational if response was good to the pre-surgery antidepressant.

For patients not already taking an antidepressant, drug choice should be based on the
usual factors (patient choice, comorbidities, concurrent medication, previous response
to antidepressants) and availability of the chosen agent in liquid form. Dosing should
be commenced as normal and response assessed over 2—-4 weeks. If no response is
observed, a plasma level is recommended to establish non-absorption versus non-
response. If the plasma level is low, increase the dose to the licensed maximum. If no
response is observed, the drug should be switched.

Drug interactions
Mirtazapine + immunosuppressants

Bone marrow depression (presenting as granulocytopaenia or agranulocytosis) has
been reported rarely (0.1%°%) during treatment with mirtazapine. It is usually reversible
on treatment cessation, but has been fatal (more likely in those over 65)¥. The combi-
nation of mirtazapine with other agents associated with bone marrow depression is not
contraindicated and there are no published reports of adverse effects of the combina-
tion, but knowledge of the potential for an additive risk may be useful. Regular blood
monitoring is recommended routinely for patients taking immunosuppressants.

Tofacitinib + CYP inhibitors

Tofacitinib requires dose adjustment when administered with potent inhibitors of
CYP3A4, or with moderate inhibitors of CYP3A4 in combination with potent inhibitors
of CYP2C19%. This affects fluvoxamine (CYP3A4 and 2C19 inhibitor) and fluoxetine
(CYP3A4 inhibitor).
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Ciclosporin/tacrolimus + CYP3A4 inhibitors

Inhibitors of CYP3A4 may increase plasma levels of ciclosporin and tacrolimus®.
Theoretically, this may include fluvoxamine and (to a lesser extent) fluoxetine. There
are small numbers of case reports describing this interaction for ciclosporin and a small
case series demonstrating no change in ciclosporin levels with concurrent fluoxetine.
Ciclosporin and tacrolimus plasma levels are measured regularly in practice. Ensuring
this is done when starting, stopping, or altering doses of these antidepressants is
recommended.

Tacrolimus + QT prolonging drugs

Tacrolimus has been associated with QT prolongation. Concurrent use with other
agents that also increase the QT interval may increase the risk. This includes antide-
pressants. Periodic ECGs are recommended?® and TCAs avoided if possible.
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DISCONTINUING OR CONTINUING PRE-EXISTING PSYCHIATRIC
MEDICATION

A patient’s regular psychiatric medicines (antidepressants, antipsychotics, mood stabilisers)
are often stopped during an admission into critical care for various reasons, although
the most common is the inability to administer medication by the oral/enteral route,
which occurs when a patient is severely unwell. Routine cessation of antidepressants is
not uncommon because of concern about continuing serotonergic medicines in patients
who may be admitted with sodium imbalance or bleeding risks, or who require use of
non-psychiatric serotonergic drugs (e.g. fentanyl). Cardiac instability may prompt
worries about the effect of antipsychotics on the QT interval and the risk of QTc
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prolongation, especially with interacting medication (e.g. fluconazole)'. Some clinicians
consciously choose to stop all ‘non-essential’ medicines during periods of critical illness.
Unintentional cessation of medication, not limited to psychotropics, is also common?.
There is growing consensus, especially among specialist critical care pharmacists, to
restart long-term medication in the recovery phase of critical illness?.

There are no formal guidelines and scarce published data to support or inform deci-
sions about whether to stop or continue psychotropics. Most research that is available
focusses on discontinuation of antidepressants. Advice on handling of antipsychotics,
including long-acting injectable formulations, clozapine, or mood stabilisers such as
lithium, is limited to expert opinion.

Discontinuing

Discontinuation of medicines may be essential in the short term, if the oral/enteral route
is not available. This also reduces the risk of drug interactions and of drug toxicity that
arises because of accumulation during critical illness due to altered pharmacokinetics®.

However, three problems may arise if psychotropic medicines are stopped. First,
withdrawal symptoms may emerge’. These effects are well known with chronic and
acute use of benzodiazepines, but may also occur on cessation of antidepressants® and
antipsychotics’. Second, changes in medication can precipitate delirium?®, and therefore
it is possible that stopping chronic prescriptions for medicines that alter neurotransmit-
ter balances will have a similar effect. Third, there is the obvious risk that the patient’s
mental illness may relapse, potentially contributing to difficulties in weaning from
ventilation and sedation and complicating engagement in medical treatment and rehab-
ilitation. Importantly, a number of medicines (in particular, clozapine’ and lamotrig-
ine'®) cannot be rapidly restarted once stopped.

Continuing

Continuing psychotropic medication may be unsafe or unwise in some circumstances.
Many antipsychotics, and some antidepressants, are associated with QT ¢ prolongation to
varying degrees'!. Tricyclic antidepressants may cause cardiac arrhythmia'2. Anticholinergic
medicines (tricyclic antidepressants, clozapine, promethazine) can slow gastrointestinal
motility and worsen constipation'3; and there is increasing evidence of their adverse effects
on cognition'* and the risk of delirium?®. Furthermore, rises in anticholinergic burden may
increase the risk of acute cardiovascular events - see chapter one for details. Serotonergic
medicines (e.g. selective serotonin reuptake inhibitors (SSRI), serotonin-noradrenaline
reuptake inhibitors (SNRIs), vortioxetine) reduce platelet adhesion, thereby increasing
the risk of bleeding!®. These drugs also contribute to the risk of developing serotonin
syndrome, particularly where other serotonergic drugs are also prescribed'” (Table 4.1).
Antidepressants and antipsychotics are also associated, again to varying degrees, with
syndrome of inappropriate antidiuretic hormone secretion, resulting in hyponatraemia!'®
(usually in the elderly, and within the first 4 weeks of use'). Where medical issues such
as these are present, or considered to be a risk to the patient, the relevant psychotropic
medicines should usually be withheld. If they are not, this can confound the differential
diagnosis, which is especially important in severe hyponatraemia.
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Table 4.1 Drugs that increase intrasynaptic serotonin

Psychiatric drugs Antidepressants (except agomelatine), lithium
Opioid analgesics?' High risk: tramadol, pethidine
Medium risk: fentanyl, oxycodone, methadone, tapentadol
Antimicrobials Iproniazid, linezolid
Dyes Methylene blue
Drugs of abuse Amphetamines, MDMA, cocaine
Parkinson’s disease Selegiline, rasagiline, safinamide
Anti-obesity Sibutramine
Migraine Triptans
Antiemetics Metoclopramide
Antihistamines Chlorpheniramine, dextromethorphan

Serotonergic non-psychiatric drugs

‘Serotonin syndrome’ is the excessive activation of peripheral and central postsynaptic
SHT,, receptors, and a predictable result of excess serotonin agonism®. It is therefore
not really a syndrome, but a form of poisoning. It is rare, and data describing relative
prevalence with various drugs are limited to pharmacovigilance studies, so should be
interpreted with caution. Where it occurs, it is most often the result of a combination of
a psychotropic drug (usually an antidepressant) with a non-psychiatric drug'”. Contrary
to nomenclature, it is not just the SSRIs and SNRIs that affect serotonin. Various mech-
anisms beyond inhibition of serotonin uptake (as observed with SSRIs, SNRIs, TCAs,
metoclopramide and antihistamines?') explain the increase in intrasynaptic serotonin
caused by some medicines (Table 4.1). These include an increase in serotonin synthesis
(e.g. tryptophan), inhibition of serotonin metabolism (e.g. MAOQIs), increase in seroto-
nin release (e.g. amphetamines), and direct activation of serotonin receptors (e.g. bus-
pirone, triptans). The opioids (particularly fentanyl, tramadol, and pethidine, but rarely
morphine and other related drugs), MDMA, and cocaine inhibit the serotonin trans-
porter in a similar way to the antidepressants?'. MAOISs relevant in critical care include
methylene blue?? and linezolid??, others are iproniazid®*, selegiline, rasagiline, and safi-
namide (selegiline is licensed to treat depression in the USA). The anti-obesity agent
sibutramine is an SNRI (although withdrawn from the market in many regions world-
wide). Clinicians should also be aware of the potential for drug interactions in the
context of hepatic or renal dysfunction that could further increase plasma concentra-
tions of some medicines. This further increases the risk of serotonin syndrome.

It is unfortunately impossible to predict with certainty which patients will be able to
tolerate combinations of serotonergic drugs and which patients will not. Consideration
in each case should start with examination of the indication for prescribing each drug
and whether a less serotonergic equivalent can be chosen instead. Where defined short
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courses of a drug are deemed essential (e.g. linezolid), withholding the other serotonergic
drugs (usually an antidepressant) for this period is recommended.

Depots and long-acting injections

Some antipsychotic drugs are given intramuscularly in depot or long-acting injectable
forms. Once administered, the drug cannot be removed. In critically ill patients, there
may be a risk that the physical health of the patient will deteriorate (e.g. cardiac func-
tion deteriorates), or the capacity of the patient to metabolise and/or excrete the drug
will change, (therefore causing accumulation of the medicine and potentially toxic
plasma concentrations). In these clinical scenarios, use of these long-acting injectable
forms of medication is inadvisable. Clinicians should be aware that plasma concentra-
tions of long-acting injectable and depot preparations will remain present for weeks or
months after the last dose was given. This means that administering missed doses is
unlikely to be urgent (therapeutic concentrations may still be present) but, on the other
hand, that side effects and toxicity may persist, despite apparent treatment gaps.

In general, it is usually better to avoid giving depot or long-acting injectable medica-
tion during periods of critical illness. Using an equivalent oral antipsychotic if required
allows adjustment of doses in response to changes in pharmacokinetic handling of the
drug.

Drugs with a narrow therapeutic window

The impact of critical illness on plasma concentrations of drugs with a narrow thera-
peutic window, including clozapine and lithium, is not well defined and thus
unpredictable.

Lithium

Lithium plasma concentrations are affected by changes in renal function and renal per-
fusion, dehydration, and hyponatraemia?. Plasma concentrations must be monitored
and doses adjusted accordingly.

Clozapine

Systemic infection may reduce the metabolism of clozapine via downregulation of
CYP1A2 liver enzymes?®. Stopping smoking has the same effect (olanzapine can also be
affected)?®. Monitor plasma concentrations and adjust doses as required.

Stopping clozapine can cause particular problems. Clozapine is uniquely effective,
and it cannot be replaced with an alternative antipsychotic. Once treatment breaks
extend beyond 48h, doses must be retitrated, a process that can take weeks. In the
interim, patients are left without therapeutic plasma concentrations of antipsychotic,
and relapse may occur. Safely managing symptoms of psychosis in a critical care envi-
ronment can be extremely challenging. Clinicians may add a second antipsychotic to
cover this retitration period (potentially compounding side effects such as QT ¢ prolongation)
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but this strategy is unlikely to be particularly effective. Other sedative drugs may be
required, or even complete sedation of the patient during the titration period, a situa-
tion that is unwelcome for patient and clinical team alike. Continuation of clozapine
wherever possible is therefore strongly encouraged, utilising non-oral routes and
formulations if required?*3°.

Restarting

There are no high-quality studies or randomised controlled trials examining the benefits
or harms of continuing or discontinuing pre-existing psychotropic medications in patients
who are admitted to critical care units. Where cohort studies, case series, and case reports
exist, few report in detail the impact of stopping or continuing medication on mental
health. Single-centre cohort studies have shown that restarting antidepressants earlier
may reduce the incidence of delirium, result in fewer ventilator days, more time spent with
the Richmond Agitation-Sedation Scale (RASS) score in acceptable limits, and a shorter
length of stay®"%2. Having a history of depression increases the likelihood of readmission
to intensive care within a year of the initial presentation®, and chronic mental illness is
associated with worse health outcomes in a wide variety of medical conditions®*.

Withholding psychotropics during acute periods of critical illness may be necessary
before the patient is stabilised and the oral enteral route is not available, but reinstating
them as soon as practicable, and preferably before discharge from the intensive care
unit, may improve both short- and long-term outcomes.

Note in particular the enhanced risk of relapse for patients who do not receive their
expected number of depot antipsychotic injections over the course of a year (for exam-
ple, where doses are repeatedly delayed or missed)®. If doses are delayed, subsequent
doses must be given at the originally scheduled time (check individual manufacturer’s
guidance for details).

AGITATION AND ANXIETY

Agitation in patients on critical care units may have many causes, including delirium,
pain, fear, and relapse of a pre-existing psychiatric disorder. This makes it difficult to
wean patients from mechanical ventilation and/or from intravenous sedation, delaying
liberation from ICU and increasing mortality*®. It is beyond the scope of this chapter to
discuss in detail intravenous sedation and agitation guidelines, but there is moderate
certainty of evidence that dexmedetomidine may be beneficial for patients who are dif-
ficult to wean due to agitation, anxiety, or delirium?”.

For patients with known psychiatric illness, a first step should be to review any
changes made to their usual psychotropic medicines. Consider whether agitation could
be a result of withdrawal symptoms (e.g. has an antidepressant been stopped)? or
relapse (e.g. have doses been omitted or reduced)?. If a patient usually smokes, con-
sider nicotine replacement therapy. Restarting previous prescriptions (assuming they
were effective) should usually be attempted first, before adding other medicines to
treat acute symptoms.
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Options for further pharmacological management of anxiety or agitation are benzo-
diazepines, antidepressants, antipsychotics, and anxiolytics such as pregabalin.
Benzodiazepines are effective in short-term, crisis use, but if the goal is to wean the
patient from sedation, then adding further sedative drugs such as benzodiazepines can
feel like a backwards step. Furthermore, lorazepam, midazolam, or high doses of any
benzodiazepine are reported as independent risk factors for transition to delirium in
critical illness. A cohort study® showed the probability of transitioning to delirium for
ICU patients increasing with lorazepam dose, with a large incremental risk at doses up
to 20mg/24h (after which development of delirium became a certainty). Single, occa-
sional doses of lorazepam may be less problematic, but if repeated doses are required it
may be prudent to switch to a benzodiazepine with active metabolites (diazepam, clon-
azepam). The longer effective half-life has been suggested to cause fewer problems with
withdrawal, and possibly delirium (although this is still undoubtedly a risk). Buspirone
is not recommended due to a long delay for the onset of action®.

Antidepressants are usually considered first-line treatment for anxiety disorders, but
the temporary increase in anxiety that often accompanies SSRI and SNRI initiation
makes them less attractive for situations where controlling symptoms as quickly as pos-
sible is imperative. Antipsychotics (particularly quetiapine) can be useful here. Pregabalin
is also effective, although evidence in critical illness is lacking. Sodium valproate may
reduce agitation and possibly delirium in this cohort**# (aim for doses of up to 20mg/kg),
but be aware that hyperammonaemia and thrombocytopaenia are common (19% and
13% of patients, respectively, in one study*?). Additionally, critically ill patients may
have lower albumin levels, resulting in a proportionally higher free-fraction of val-
proate and a higher risk of adverse events. That said, the impact of hypoalbuminemia on
drug pharmacokinetic and pharmacodynamics in critical illness remains uncertain®*.
Avoid promethazine (highly anticholinergic medicines may precipitate delirium, espe-
cially when used with other agents which also have a high anticholinergic burden,
including opioids and some antipsychotics, such as olanzapine*)). Discontinuing medi-
cations started for temporary anxiety states prior to discharge is recommended*. If
rapid cessation is not feasible, then a weaning plan is essential*.

SUMMARY

The appropriateness of continuing or stopping any medicine differs between patients,
and in critical illness on a daily dynamic process depending on the patient’s pathophysi-
ology, including their end organ function®. In general, avoid discontinuing psychotropic
medicines, including during periods of sedation, unless it is critical to do so (e.g. in
scenarios where the oral/enteral route is not available or patient safety is a concern).
Removal of chronic psychotropic treatment may result in relapse of the psychiatric
condition and contribute to the risk of delirium, complicating weaning from mechani-
cal ventilation and intravenous sedation. It is preferable to avoid giving depot injections
to patients during periods of serious medical instability — use equivalent oral prepara-
tions instead if antipsychotic treatment is required. Use plasma concentrations to guide
dosing of drugs with a narrow therapeutic window (clozapine, lithium). Take into
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account pre-existing psychotropic prescriptions when considering prescribing for agitation
and delirium agitation. Restart or optimise existing prescriptions in preference to start-
ing new psychotropics. Consider restarting regular psychotropic medicines prior to dis-
charge from critical care, and stop any that were started for temporary symptom
control. If it is not possible to do so, ensure a plan for restarting/stopping is clearly
communicated.
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INTRODUCTION

Whether psychotropic medicines should be continued or withheld during the perioperative
period depends on:

= physical status of the patient;

= the risk of the drug interacting with anaesthetic or perioperative medications;

= the likelihood of the drug contributing to complications in the perioperative period
(e.g. CNS depression, delirium);

The Maudsley® Prescribing Guidelines for Mental Health Conditions in Physical Illness, First Edition.
Siobhan Gee and David M. Taylor.
© 2025 John Wiley & Sons Ltd. Published 2025 by John Wiley & Sons Ltd.
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s the risk of withdrawal symptoms if the psychotropic is stopped, and the likelihood of
these contributing to complications in the perioperative period (e.g. delirium);
= the risk of relapse of the underlying condition.

For the most part, psychotropic drugs should be continued during the perioperative
period, assuming agreement of the anaesthetist concerned. Some anaesthetic and perio-
perative drugs are known to prolong the QT interval (e.g. desflurane, isoflurane, sevo-
flurane, domperidone, granisetron, ondansetron, ciprofloxacin, clarithromycin,
erythromycin). Depending on individual risk, these drugs may be avoided, or, alterna-
tively, ECG monitoring may be required for patients also taking psychotropic drugs
that can prolong the QT interval. Other risks and benefits of continuing psychiatric
medicines in the perioperative period are discussed in relation to individual drugs
below.

ANTIDEPRESSANTS

SSRIs and SNRIs

Serotonergic drugs are associated with an increased risk of greater duration or severity
of bleeding during and after surgery!. A meta-analysis of cohort studies found the
bleeding risk may vary with the type of surgery, with orthopaedic procedures possibly
conferring more risk?. Whilst stopping the antidepressant preoperatively would pre-
sumably reduce this risk, in practice this is not a simple task. Consideration needs to be
made of the half-life of the antidepressant and presumed relationship between this time
period and the effect on the platelet serotonin reuptake mechanism (responsible for the
bleeding risk with antidepressants). Drugs with long half-lives — such as fluoxetine, for
example — may need to be discontinued weeks, if not months, in advance. A further
complication is that discontinuation symptoms are likely if serotonergic antidepres-
sants are stopped abruptly, but recommended tapering periods are lengthy. There is also
a risk of relapse of the mental illness during this period, which may jeopardise the
planned surgery. Switching to an antidepressant with lower affinity for the platelet
serotonin receptor may not entirely eliminate the bleeding risk, and there is a risk that
that the new antidepressant may not be effective in treating the psychiatric illness.
Withholding the antidepressant for only a few days around the time of the surgery is
probably not rational, since there is no guarantee that platelet function will recover in
this time, and the patient is then exposed to the risk of acute discontinuation
symptoms.

Fluoxetine, paroxetine, and duloxetine are inhibitors of CYP2D6, the enzyme respon-
sible for conversion of oxycodone, codeine, and hydrocodone to their active metabo-
lites (oxymorphone, morphine, and hydromorphone, respectively). It is theoretically
possible that concurrent use may result in suboptimal pain control. However, there is
only a small amount of evidence for this in practice®*, whilst a larger number of studies
find no clinical effect®®. Consider using a different opioid analgesic that does not require
conversion to active metabolites if necessary (e.g. morphine).
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Several case studies report serotonin syndrome as a consequence of the combination
of a serotonergic antidepressant and an opioid (including fentanyl, hydrocodone,
hydromorphone, oxycodone, pentazocine, pethidine, tapentadol, and tramadol).
Morphine does not affect 5-HT activity, so it is preferable!®. Otherwise, patients who
are given combinations of serotonergic drugs should be observed for signs of serotonin
toxicity.

Some perioperative medicines (e.g. halogenated volatile anaesthetics, ondansetron,
and metronidazole) may prolong the QT interval. The SSRIs citalopram and escitalo-
pram may add to this risk!!, although as discussed in Chapter 1 on cardiac disease, the
association between SSRIs and QT interval prolongation is disputed!2. The inhibition
of noradrenaline receptors by SNRIs increases both heart rate and risk of hypertension
if catecholamines (e.g. ephedrine) are given during anaesthesia'3, although the effect in
practice is unproven. It is possible that chronic use of SNRIs leads to physiological
tolerance to these effects.

Abrupt cessation of SSRIs or SNRIs can result in discontinuation symptoms'4, which
can be severe and may complicate diagnosis of postoperative symptoms. Furthermore,
there is an increased risk of delirium when psychotropic medicines are discontinued in
medically unwell patients'>!¢,

Recommendation: SSRIs and SNRIs should usually be continued before, during, and
after surgery. Anaesthetic agents and analgesics need to be chosen carefully.

TCAs

Tricyclic antidepressants are pro-arrhythmic owing to their shared ability to block car-
diac sodium channels. They also antagonise cardiac noradrenaline receptors, and this
sensitises the heart to further sympathetic activation, increasing cardiac output and
blood pressure. The anticholinergic effect of TCAs may also contribute to increases in
systolic blood pressure. The administration of sympathomimetic amines (particularly
indirect-acting agents, such as ephedrine) during surgery to patients taking TCAs can
therefore precipitate hypertension and arrhythmias'3. However, as for SNRIs, the effect
in practice is less clear, possibly because of the development of tolerance to these effects
in chronic dosing of TCAs®. Guidelines from the European Society of Anaesthesiology
recommend avoiding sympathomimetics in patients taking TCAs'.

Amitriptyline and other TCAs inhibit CYP2D6 activity, so as described for some
SSRIs and SNRIs, there is a theoretical loss of analgesic activity for some opioids.

Some guidelines suggest that enflurane should be avoided in patients taking TCAs
because of the risk of precipitating seizures. This is based on a single report of two
patients taking amitriptyline developing clonic movements during surgery when anaes-
thetised with enflurane, and the resolution of these movements when enflurane was
switched to halothane!®.

As for other antidepressants, abrupt discontinuation of TCAs can result in with-
drawal symptoms. Gradual tapering required to prevent such symptoms is unlikely to
be practical preoperatively. Withholding the antidepressant for a few days around the
surgery may avoid interactions with sympathomimetics but cause other problems. One
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study!’ of patients taking TCAs or mianserin undergoing orthopaedic surgery found an
increased incidence of delirium or confusion in those who had their antidepressant
stopped 72h before surgery. There was no difference in the incidence of hypotension or
arrhythmias during anaesthesia for patients who stopped or continued the TCA.

Recommendation: TCAs can be continued perioperatively, but avoid giving indirect-
acting sympathomimetics.

MAUOIs

In the adrenergic neuron, noradrenaline is stored in two states — one bound to adeno-
sine triphosphate (ATP) and one unbound and ready for immediate release. The enzyme
monoamine oxidase (MAO) mediates the turnover of noradrenaline between bound
and unbound states, thus controlling the amount of noradrenaline stored in the neuron
and the amount available for release?’. MAOIs form a complex with MAO, disabling it
from performing this control function on noradrenaline stores. The amount of
noradrenaline stored in the neuron increases. Indirectly acting sympathomimetic drugs
(e.g. amphetamines, cocaine, ephedrine) release these stores, producing a potentially
lethal hypertensive effect.

Opioids also interact with MAOITs. Two types of reaction can occur. One is ‘excitatory’,
characterised by agitation, hyper- or hypotension, rigidity, seizures, and coma. This is
thought to be due to serotonin overactivity?®. The second is ‘depressive’, manifesting as
respiratory depression, hypotension, and coma. This is thought to be due to inhibition of
hepatic MAO?, resulting in reduction of metabolism of the opioid and an increase in
clinical effect. Of the opioids, pethidine is most clearly associated with the excitatory
interaction, possibly because it is a weak serotonin reuptake inhibitor. Data showing this
reaction in practice are limited to case reports. One prospective study that gave patients
taking various MAOIs increasing doses of pethidine failed to provoke the reaction, imply-
ing that it may be a rare, idiosyncratic effect’!. Other opioids with serotonergic effects
include fentanyl, tramadol and tapentadol. A few cases of serotonin-like syndrome in
patients taking MAOQISs and fentanyl have been reported®? (including one death?).

As a result of these concerns, the manufacturers of the irreversible MAOIs (tranylcy-
promine, phenelzine, isocarboxazid) contraindicate their use with sympathomimetic
agents. They also recommend avoiding opioid analgesics due to the risk of CNS excita-
tion or depression. Manufacturers’ guidance is that patients taking MAOIs should not
undergo surgery that requires general anaesthesia or be given local anaesthetics that
contain a vasoconstrictor. They recommend discontinuation of the MAOI two weeks
before surgery, but to avoid discontinuation symptoms this means beginning a tapering
process long before this. Withdrawal of the antidepressant brings a risk of psychiatric
relapse. Switching to a different antidepressant is also a lengthy process, as all switches
require a 2- to 3-week ‘wash-out’ period once the MAOT has been stopped, before start-
ing the new drug (other than agomelatine, which can be given concurrently)?*. The
choice of a replacement antidepressant may not be straightforward since MAOIs are
frequently reserved as treatment options for patients who have failed to respond to
other antidepressants. Another approach is to switch the irreversible MAOI to
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moclobemide, a reversible MAOI that can be held briefly to allow surgery or continued
during surgery. This strategy still requires a 2-week wash-out period between cessation
of the previous MAOI and commencing moclobemide.

There is some debate as to whether these strict contraindications are justified. One
small retrospective cohort study found no difference in the occurrence of hypotension,
hypertension, bradycardia, or tachycardia between users of moclobemide and tranylcy-
promine who underwent surgery?, a finding echoed in other reports®. A consensus
statement from the USA-based Society for Perioperative Assessment and Quality
Improvement suggests that in practice, MAOIs are commonly continued periopera-
tively when ‘MAOI-safe’ anaesthesia is used (avoiding ephedrine, metaraminol, keta-
mine, pethidine, and suxamethonium)'’. Other published recommendations concur
with this stance?. It is clear that pethidine should be avoided entirely, as should fenta-
nyl and tramadol, ideally. Morphine is safer as it does not block serotonergic transmis-
sion, but a CNS ‘depressive’ reaction is possible?®?* perhaps in part due to the reduction
in hepatic metabolism described above, so dosing should be cautious.

Recommendation: ideally, tranylcypromine, isocarboxazid, and phenelzine should be
discontinued 2 weeks before surgery. If this is not possible or practical, they may be
continued if ‘M AOI-safe’ anaesthesia is employed. Stop moclobemide the day before
surgery (i.e. last dose to be taken 24h before surgery) and restart after surgery. If
moclobemide is given on the day of surgery, MAOI-safe anaesthesia must be used.

Atypical antidepressants

Bupropion strongly inhibits CYP2D6 activity, so as described for some SSRIs and
SNRIs, there is a theoretical loss of analgesic activity for some opioids. There are no
significant perioperative interactions with mirtazapine or trazodone.

Recommendation: atypical antidepressants can be continued perioperatively.

ANTIPSYCHOTICS

Many drugs used perioperatively can prolong the QT interval, so ECG monitoring is
recommended for most patients concurrently taking QT-prolonging antipsychotics
(exceptions are lurasidone, cariprazine, brexpiprazole, and lumateperone). There is
some evidence that patients taking antipsychotics may have impaired intraoperative
temperature regulation owing to the effects of the drug on autonomic thermoregula-
tion, enhancing the risk of hypothermia®® (the original indication for chlorpromazine3!).
The manufacturers of clozapine recommend stopping 12h before surgery to minimise
the additive sedative and hypotensive effects with drugs used during surgery. Otherwise,
there are no significant concerns regarding continuing antipsychotics during the perio-
perative period, and there are more reasons to avoid discontinuation. There is an
obvious risk of relapse of mental illness, but there is also evidence of an increased
incidence of postoperative confusion®? if chronic antipsychotic treatment is stopped.

CHAPTER 5
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Recommendation: withhold clozapine for 12h before surgery. Restart when the next
dose is due if blood pressure is normal. Other antipsychotics should be continued
before, during, and after surgery.

MOOD STABILISERS

Asenapine inhibits CYP2D6 activity, so as described for some SSRIs and SNRIs, there
is a theoretical loss of analgesic activity for some opioids. Carbamazepine is a potent
CYP enzyme inducer (particularly of 3A4 and 3AS5), so can reduce plasma concentra-
tions of various anaesthetic drugs. Valproate may increase plasma concentrations of
propofol, causing increased sedation and cardiorespiratory depression'’. Valproate
also reduces the glucuronidation of lorazepam?, resulting in increased sedation®*.
Oxazepam and temazepam are also metabolised by glucuronide conjugation, but
clinical evidence of an interaction with valproate is sparse. Lamotrigine presents no
obvious problems.

Patients taking lithium are at risk of lithium toxicity postoperatively, principally due
to blood loss (i.e. a reduction in circulating plasma volume), the initiation of NSAIDs
for pain relief, and/or fluid shifts that result in fluctuating renal function. Changes in
fluid intake or electrolyte fluctuations may also cause problems perioperatively. Many
case reports describe postoperative lithium toxicity, particularly in patients undergoing
bariatric surgery®’. Preoperatively, patients may be asked to take liquid meal replace-
ments to optimise pre-surgery weight loss and reduce liver size*. This alteration in
dietary fluid and salt may affect lithium plasma concentrations. Postoperatively, lithium
concentrations will be affected by changes in fluid intake. In vitro modelling of drug
dissolution in Roux-en-Y gastric bypass®® shows significantly greater dissolution of
lithium compared with controls. Greater dissolution may contribute to the toxicity seen
in clinical practice, and suggests a possible need for long-term reduction in lithium
doses for patients undergoing this type of gastric surgery.

All patients taking lithium who are undergoing surgery should have plasma con-
centrations measured preoperatively to provide a baseline, and again postoperatively
(within 24h). Patients having minor procedures that are not expected to significantly
alter fluid balance, kidney function, or fluid intake can safely continue lithium. Some
authors suggest that those undergoing major surgery, where there is the likelihood of
large fluid shifts, blood loss, haemodynamic instability, and/or a high risk of periop-
erative acute kidney injury should discontinue lithium 72h before surgery!'”. This
seems unnecessarily cautious and potentially risky for the patient’s mental state. A
more sensible approach would be to continue lithium up to 24h before surgery.
Withhold lithium postoperatively, restarting only when kidney function is stable and
lithium plasma concentrations are reducing (indicating that clearance of lithium has
continued or resumed). For patients undergoing gastric surgery, plasma concentra-
tions should be taken weekly for the first 6 weeks postoperatively, and then every
2 weeks for the remainder of the first 6 months. This is to allow adjustment of lith-
ium dosing against changes in fluid intake that occur gradually in the months fol-
lowing gastric surgery. Monthly levels have been suggested for the remainder of the
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first year post-bariatric surgery, only after then returning to pre-surgery monitoring
frequency?’.

Recommendation: carbamazepine, lamotrigine, and valproate can be continued perio-
peratively. Lithium should be stopped 24h before surgery and withheld in the immedi-
ate postsurgery period until renal function, fluid intake, and plasma concentrations
indicate that it is safe to restart.

ANXIOLYTICS

There is an additive risk of CNS depression when benzodiazepines are given with
anaesthetics or opioids, but the likelihood of withdrawal symptoms if chronic benzodi-
azepines are suddenly stopped is very high. Benzodiazepines should be continued during
the perioperative period, including on the day of surgery!®. Pregabalin and promethaz-
ine can be safety continued before, during, and after surgery.

Recommendation: continue anxiolytics perioperatively.

ADHD MEDICINES

The manufacturers of methylphenidate and dexamphetamine recommend withholding
on the day of surgery if the use of halogenated anaesthetics is planned, owing to the risk
of sudden blood pressure and heart rate increases. A blunted response to anaesthetic-
induced hypotension is also reported, thought to be due to depletion of stored noradren-
aline as a result of chronic stimulation of adrenergic and peripheral nerves’”. However,
clinical evidence suggests that stimulant drugs can be safely continued periopera-
tively’”3® and routine monitoring for cardiovascular instability is sufficient. The
amphetamines (dexamphetamine, lisdexamphetamine) are serotonergic so they increase
the risk of serotonin syndrome if combined with serotonergic opioids. Morphine is
preferable (see section on SSRIs and SNRIs).

Clonidine has analgesic®, anxiolytic, anti-shivering, and anti-inflammatory proper-
ties. Some small studies have shown that initiating clonidine perioperatively can reduce
the risk of myocardial ischaemia®. Larger studies have failed to confirm this, instead
finding an increased risk of clinically significant hypotension and non-fatal cardiac
arrest®. These findings may not be applicable to patients taking long-term clonidine (no
studies have been done), since tolerance to the hypotensive and bradycardic effects
develops over time. Abrupt discontinuation of clonidine causes rebound hypertension
and tachycardia. Clonidine should be continued before, during, and after surgery*'.

There are no significant concerns with atomoxetine or guanfacine in the periopera-
tive period.

Recommendation: withhold methylphenidate and dexamphetamine on the day of
surgery. Other drugs can be continued.

CHAPTER 5
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ANTIDEMENTIA MEDICINES

The cholinesterase inhibitors (rivastigmine, donepezil, galantamine) may prolong the
effects of depolarising neuromuscular blocking drugs (e.g. suxamethonium)**. They
may also reduce or reverse the effects of non-depolarising neuromuscular blocking
drugs (e.g. pancuronium, rocuronium, vecuronium, atracurium, cisatracurium, mivacu-
rium), requiring larger doses to achieve paralysis*»**. Withdrawing cholinesterase inhib-
itors risks worsening cognitive decline, so some guidelines suggest they can be continued
during surgery if the likelihood of neuromuscular blocking agent administration is
low*. Continuing cholinesterase inhibitors perioperatively does not appear to increase
the risk of postoperative complications®. Current recommendations are to stop riv-
astigmine and galantamine 24h before surgery to avoid the interaction with neuromus-
cular blocking drugs. Donepezil has a long half-life (70h), so it takes 2-3 weeks to fully
clear the body. Stopping treatment for this length of time is unlikely to be practical and
may result in cognitive decline which is irreversible, even on restarting the drug?*.

Memantine is an NMDA antagonist, in common with ketamine. Concurrent use of
these two drugs should be avoided. Otherwise, there are no concerns regarding meman-
tine in the perioperative period.

Recommendation: donepezil and memantine should be continued. Rivastigmine and
galantamine can be continued if neuromuscular blocking drugs will not be used during
surgery; otherwise, withhold 24h before surgery and restart as soon as possible
postoperatively.

SUMMARY

SSRIs and SNRIs Continue
TCAs Continue; avoid indirect-acting sympathomimetics
MAOIs Discontinue tranylcypromine, isocarboxazid, and phenelzine 2 weeks before

surgery OR continue but use MAOI-safe anaesthesia
Stop moclobemide 24h before surgery OR continue but use MAOI-safe
anaesthesia

Mirtazapine, bupropion, Continue

trazodone

Antipsychotics Continue
Withhold clozapine 12h before surgery. Restart when next dose is due if BP is
normal

Mood stabilisers Continue carbamazepine, lamotrigine and valproate

Withhold lithium 24h pre-surgery and immediately postoperatively until renal
function, fluid intake, and plasma concentrations are stable

Anxiolytics Continue

ADHD medicines Continue lisdexamphetamine, atomoxetine, and guanfacine
Withhold methylphenidate and dexamphetamine on the day of surgery

Antidementia medicines Continue donepezil and memantine
Continue rivastigmine and galantamine if neuromuscular blocking drugs will not
be used. Otherwise, withhold 24h pre-surgery
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RENAL REPLACEMENT THERAPY

When a patient’s kidneys fail, removal of waste products and excess fluid is performed
by four main renal replacement therapies: haemodialysis, continuous ambulatory peri-
toneal dialysis (CAPD), continuous renal replacement therapy (usually performed in
intensive care units), or kidney transplantation.

The most common type of dialysis is haemodialysis, where sessions on the dialysis
machine are usually carried out three times a week for about four hours each. This is
most often in hospital but can be performed at home. During haemodialysis, the
patient’s blood is removed from the body and then passed on one side of a semi-
permeable membrane with dialysis fluid flowing on the other, before being returned to
the patient’s circulation. Small solutes can pass through the membrane; larger molecules
cannot (e.g. blood cells, proteins). The process removes waste products and excess fluid
in four ways:

Diffusion. Solutes move from an area of high concentration to low concentration.

» Ultrafiltration. Fluid moves across the semi-permeable membrane under pressure.

= Convection. Solutes move with the fluid.

Osmosis. Water moves from an area of high concentration to an area of low
concentration.

Substances such as bicarbonate, often required in patients with kidney disease due to
metabolic acidosis, can be added in higher concentrations to dialysis fluid, so they move
the opposite way — across the membrane and into the blood. The aim is to replicate the
filtering that happens when blood passes through the kidney glomerulus.

CAPD uses the peritoneum (which has a large surface area and is highly vascular) as
the semi-permeable membrane. This requires a permanent catheter to be inserted to
infuse the dialysis fluid into the peritoneal cavity. This fluid is drained off after a few
hours. The process needs to be repeated a minimum of four times a day and is per-
formed at home. An alternative is automated peritoneal dialysis (APD) where exchanges
are performed automatically by a machine overnight.

This chapter deals with the use of medicines in haemodialysis, the process for which
most data are available, but the principles may be extrapolated to other types of dialysis.

DEPRESSION

Prevalence

Depression is well known to occur in patients with chronic kidney disease, with preva-
lence rates possibly three times that of the general population'. Rates of depression in
patients with kidney disease may exceed those seen in patients with other chronic ill-
nesses®. When patients undergoing haemodialysis are screened for depression, rates are
similarly high (one in four), with some studies finding that a large proportion of patients



Dialysis 81

are undiagnosed and untreated’. The reason for this association is proposed to be
tridimensional:

1 Inflammation associated with depression may contribute to the progression of kid-
ney disease (it is possible that interleukin-6 plays a role in the pathophysiology of
depression in dialysis patients*).

2 The burden of end-stage renal disease may lead to depression, and depression may

increase the perceived burden of end-stage renal disease.

Depression may interfere with the patient’s abilities to adhere to treatments and

maintain good nutrition®.

O8]

In common with other chronic physical illnesses, depression in end-stage renal dis-
ease may be associated with increased mortality®®, and the degree of risk may be linked
to the severity of the depression’.

Antidepressant choice

Despite the prevalence and impact of depression in patients undergoing dialysis, trials
examining the efficacy and safety of antidepressants in this population are few. Where
they have been carried out, they are mostly short (12 weeks). Many are non-randomised
or open-label and are focussed on the use of SSRIs'®!!. There are insufficient data to
support the selection of any single drug over another in terms of efficacy in this popula-
tion, so choice should be based on patient preference, extrapolation of data from
non-dialysis populations, and safety. Given the significant burden of comorbidities often
present alongside renal disease, the last of these is likely to be of key importance. It is
worth noting that some symptoms commonly experienced by patients undergoing dialy-
sis (fatigue, insomnia, poor appetite) may be caused by uraemia but overlap with diag-
nostic criteria for depression on frequently used rating scales in clinical trials?. This may
also be pertinent when assessing response to antidepressant medication in practice.

Of particular note when choosing a drug for a patient undergoing dialysis is the pos-
sibility of contributing to the risk of an adverse cardiac event. Patients in end-stage
renal disease are at an increased risk of cardiac side effects due to polypharmacy, elec-
trolyte changes during dialysis, and the frequent presentation of cardiovascular disease
comorbid with renal dysfunction. The riskiest time for cardiac events is the hours
before, during, and after dialysis — fluid loading increases up to the time of dialysis,
increasing the risk of bradycardia in the preceding 12 hours and increasing right ven-
tricular pressure. This increases the risk of atrial fibrillation during dialysis. Further, if
patients are taking rate-controlling medications for atrial fibrillation or hypertension
that are removed by dialysis, then the risk of arrhythmia will be higher after dialysis'2.

The effect of antidepressants on QT is also important. A recent, well-designed, large
retrospective cohort study examined more than 65,000 patients undergoing haemodi-
alysis who were newly started on citalopram or escitalopram (designated as being
QT-prolonging drugs by the authors) compared with patients starting non QT-prolonging
SSRIs. It found a hazard ratio for sudden cardiac death of 1.18 for escitalopram and
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citalopram, with non-QT-prolonging SSRIs having no bearing on the risk of cardiac
death®. Although the absolute risk is small (0.02% chance of sudden cardiac death in
patients taking QT-prolonging antidepressants, compared with a 0.017% chance for those
taking non-QT-prolonging drugs), this translates to one extra death for every 48 patients
treated for a year. Subgroup analysis suggested an enhanced effect in the elderly, women,
patients with pre-existing conduction disorders, and those taking other QT-prolonging
medications. Neither class of antidepressant had any effect on non-cardiac death.

Overall, avoid citalopram and escitalopram in patients undergoing dialysis if possible,
and especially if other risk factors for long-QT adverse outcomes coexist. TCAs should
also be avoided due to their proarrhythmic effects (due to blockade of cardiac sodium
and potassium channels), potential to cause bradycardia, and effects on cardiac contrac-
tility'*. Mirtazapine or sertraline have been shown to be safe post-MI'*!¢, a population
at increased risk of arrhythmias, and would seem reasonable choices for patients under-
going dialysis. Neither are removed by the dialysis process (see below). Mirtazapine (and
its metabolites) are predominantly eliminated in the urine, so severe renal impairment
significantly reduces the overall clearance of the drug (by about 50%)". Start at low
doses and increase cautiously. Clearance of sertraline is not significantly affected by
renal impairment and can be prescribed as in normal renal function's.

PSYCHOSIS

For patients with schizophrenia, because of the chronic nature of the illness and the
likely onset of psychosis (early in life) compared with need for dialysis (later in life), the
question posed is perhaps more likely to be ‘Can the pre-existing antipsychotic be con-
tinued?’ rather than “What antipsychotic can be newly started?” The answer to the first
question must take into account the history of the patient response to antipsychotic
medication, as well as their current response to antipsychotics.

Switching from an effective antipsychotic always carries a risk of relapse. This is a
significant problem not only because of the obvious distress to the patient but
also because the often chaotic nature of a psychotic relapse may affect the ability of
the patient to comply with the dialysis regimen. Without dialysis, prognosis is
inevitably dire, and so it may be worth pursuing psychiatric treatment strategies that
may be less desirable in terms of physical adverse effects, in favour of stability in
mental health.

It is also worth considering that manufacturers may advise against using their drugs
in physical illness, including severe renal impairment, not because of direct data or
biological theory about specific risk but rather because of a paucity of data in this
comparatively small patient subgroup. This is not necessarily a reason to avoid use in
clinical practice. Clozapine, for example, is contraindicated in severe renal impairment,
despite renal clearance being barely relevant for its excretion. In fact, clozapine may be
life-saving in patients with end-stage renal disease, as it is not a drug that can be replaced
by any other antipsychotic — without it, relapse is almost certain. Maintaining treat-
ment may allow dialysis to continue.
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Depots

In principle, there is no direct contra-indication to using depots in patients who are
undergoing dialysis. They may be preferable to oral medication for enhancing adher-
ence, especially in a group of patients with a high physical-medication burden, and in
whom maintaining psychiatric symptom stability may be essential to enabling physical
health treatment. The main disadvantage of depots is that the drug cannot be quickly
removed from the body if an adverse effect occurs or if the physical condition
worsens.

There may be specific concern about the contribution of antipsychotics to QT
prolongation risk during dialysis itself. For this reason, where possible it is preferable
to use aripiprazole or paliperidone, as these drugs are shown to exert minimal effects
on the QT interval.

In almost every case, depot doses for patients already established on treatment can be
delayed by weeks, if not months, with little or no adverse consequence to psychiatric
symptoms. If dialysis is expected to be temporary, and some return to physical good
health is imminent, then it may be prudent to wait for this before giving the next dose.
It is of course the case, though, that by the nature of the formulation design for ‘typical’
antipsychotic depots, active drug is not released immediately after a depot injection, but
slowly and steadily throughout the weeks following the dose, so the strategy of delay
may be more for the benefit of anxiety reduction in the clinical team rather than the
patient. The enhanced risk of relapse for patients who do not receive their expected
number of injections over the course of a year (e.g. where doses are repeatedly delayed
or missed) should not be underestimated". If doses are delayed, subsequent doses must
be given at the originally scheduled time (check individual manufacturer’s guidance for
details).

THE EFFECT OF DIALYSIS ON PSYCHOTROPICS

The starting position for considering the effect of dialysis on the handling of drugs,
including psychotropics, is to consider that dialysis does not restore renal function.
Patients still have extremely poor to no kidney function in between dialysis sessions.
Therefore, drugs that are not removed from the blood by the dialysis process should be
used in terms of dosing and expectation of adverse effects, as they would be in someone
with severe renal impairment. Even when drugs are removed by dialysis, this is not the
same in practical terms as having working kidneys, as is evident when considering
lithium (see below).

In principle, since drugs are not present in dialysis fluid, one would expect them to be
removed by the dialysis process (remembering the principle of diffusion of solutes along
the concentration gradient). Unfortunately it is not this simple, because removal also
depends on molecular size, degree of protein binding, the volume of distribution, degree
of water solubility, and plasma clearance. The combination of these factors make up the
drug’s ‘dialysability’.
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Dialysability

Several factors affect the likelihood that a drug will be removed by dialysis. Molecular
size has an obvious effect, because the drug has to be small enough to pass through the
pores of the semipermeable membrane in order to move from blood to dialysis fluid.
Related to this, the proportion of drug that is bound to proteins is also relevant because
protein-bound molecules are too big to pass through — only unbound drug can be
removed. This also means that the proportion of drug that is available to be removed
by dialysis may change if the patient’s protein levels change. As a general rule, drugs
that are more than 80% protein bound are less likely to be removed by dialysis than
those with a lower proportion protein bound?’. Drugs that have a high volume of
distribution tend to have lower plasma protein binding (although this is not always the
case), but are more lipid soluble. Therefore, they are distributed widely throughout
tissues, and are present in relatively small amounts in the blood. This makes them less
likely to be available for removal by dialysis (a volume of distribution of more than
0.7ml/kg is considered high in this context)°.

Most psychoactive drugs are predominantly lipid soluble (they have to cross the
blood-brain barrier for therapeutic effect), making them not only less available in the
blood for dialysis, but also less likely to diffuse across the dialysis membrane where
they are available. Dialysis fluid is aqueous, and so the more water soluble a drug is, the
more likely it is to be pulled across the membrane for removal.

Finally, the overall metabolic clearance of a drug is a function of its renal and non-
renal clearance. If the proportion of non-renal clearance for a drug is high compared
with its renal clearance, then the impact of dialysis (which substitutes here for renal
clearance) may not be significant, even if the drug is dialysed out. In this context, renal
clearance of more than 30% is considered clinically important?®. Only a few psycho-
tropics reach this threshold.

Using these principles, the likely dialysability of a drug can be predicted. Broadly
speaking, antipsychotics and antidepressants have high molecular weights, are highly
protein bound, have high volumes of distribution and low water solubility, and are
predominantly hepatically cleared. They are therefore unlikely to be removed during
dialysis. This applies to the antipsychotics clozapine, olanzapine, aripiprazole, quetiapine,
lurasidone, asenapine, cariprazine, haloperidol, chlorpromazine, zuclopenthixol, flupenthixol,
and fluphenazine'®. Antidepressants that are not dialysed are citalopram, escitalopram,
sertraline, venlafaxine, duloxetine, vortioxetine, amitriptyline, agomelatine, fluoxetine, par-
oxetine, mirtazapine, nortriptyline, imipramine, lofepramine, mianserin, trazodone, and
trimipramine'®. The benzodiazepines diazepam, lorazepam, clonazepam, and midazolam
are also not dialysed'®. Carbamazepine is unaffected by dialysis'®. For practical purposes
this means that dialysis will not affect the clearance of these drugs, and dosing should be
based on the patient having a creatinine clearance of <10ml/min.

It is not just the parent drug but also metabolites that must be considered.
Hydroxylated and demethylated metabolites are renally cleared, as are glucuronides.
These will accumulate if not removed by dialysis. Most metabolites are inactive, and
therefore accumulation is of no clinical consequence, but some are not. Individual drugs
that require particular consideration are discussed below.
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Risperidone

Between 4% and 30% of risperidone is excreted unchanged in the urine (depending on
an individual’s CYP2D6 activity)?', and it has a volume of distribution on the lower end
of the antipsychotic scale (1-2L/kg)'®. Some portion of it is dialysed, so one might
assume that the dose available for clinical effect is actually lower than the dose given
(as some will be removed by the dialysis machine), but the effect of this can probably
be mitigated by giving the dose after, rather than before, dialysis. More importantly, the
clearance of risperidone (and its active metabolite paliperidone) is reduced by 60% in
severe renal impairment's. As a result, even though some proportion of drug will be
removed on dialysis days, the recommendation is still to give lower doses (50% less)
and increase at half the doses normally used, and more slowly's.

Overall, the impact of a loss of a few milligrams of risperidone during dialysis (for
patients taking 6mg daily, 1.5mg (25%) is removed during 5 hours of dialysis'®) will
differ for individual patients, but it seems unlikely to be of any significant consequence
when considered over the course of a week (remembering that loss from dialysis is not
a daily occurrence). Where published cases report plasma concentrations, they do not
appear to differ significantly pre- and post-dialysis*»?*. Nonetheless, dosing risperidone
after dialysis and observing the patient for signs of relapse after dialysis days would be
wise. If some instability in symptoms does appear to be related temporally to dialysis
then it may be possible to ‘top up’ the lost drug with a small extra dose. The use of
plasma concentrations to guide this may be helpful. Case reports describe successful use
of risperidone depot in patients undergoing haemodialysis?*~>*,

Paliperidone

Paliperidone is less protein bound than other antipsychotics (74%, compared with
>90%), and is mostly excreted unchanged in the urine (59%)'. This may mean it would
be a candidate for removal by dialysis, although other parameters might suggest other-
wise (the volume of distribution, for example, is very high — 487L)'%. Of note, clearance
of paliperidone is drastically reduced in end-stage renal failure (by 71%) so if it were
not removed by the dialysis process, extreme caution with dosing would be required.
Scant data are available describing the use of paliperidone depot in patients undergoing
haemodialysis, but where they are available (two case reports**?¢) they show either no
change in plasma concentration pre- and post-dialysis?® or (in the absence of plasma
concentrations) successful treatment of psychotic symptoms?’. Overall, paliperidone
appears safe to use in patients undergoing dialysis, but at reduced doses (reduce by at
least half initially) to account for reduction in renal clearance, as it does not seem to be
removed by the dialysis process.

Amisulpride

Amisulpride is much less protein bound than other antipsychotics (16 %). About 50%
is excreted unchanged in the urine, and it has a lower volume of distribution than many
of the other antipsychotics (5.8L)!. It is poorly dialysed'®, so the effect of renal insufficiency
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is more problematic than the impact of dialysis itself. The clearance of amisulpride is
reduced by a factor of 2.5-3 in renal impairment, with a corresponding 10-fold increase
in the area under the curve in patients with moderate renal impairment!®. The effect in
severe impairment is probably even more marked, but few data exist, leading the manu-
facturers to recommend total avoidance. There are no data available describing use in
dialysis. Extreme caution with dosing (start with minimal doses and/or extend dosing
intervals) should be exercised if amisulpride is used in patients undergoing dialysis.
Where possible, switching to a drug that is not renally cleared is preferable.

Sulpiride

Sulpiride is more protein bound than amisulpride (40%) but 90% is excreted unchanged
by the kidneys (it is not metabolised)'s. It has a lower volume of distribution than ami-
sulpride (1.2-1.7/kg) and is partly dialysed's. Similarly to amisulpride, very cautious
dosing should be used in patients with severe renal impairment (reduce by a third, and/
or extend dosing intervals threefold). It is possible that some portion will be removed
by the dialysis process, so give the dose after dialysis has finished. As with amisulpride,
it is preferable to switch to a drug that is less likely to accumulate in renal failure.

Moclobemide

Moclobemide is 50% protein bound and has a volume of distribution of 1L/kg!®. It is
probably dialysed, but almost none is excreted in the urine. This means that dosing does
not need to be altered for patients with renal impairment (since the kidneys are not
involved in excretion of the drug), and dialysis should have no appreciable impact on
plasma concentrations (this is confirmed by published data demonstrating no change in
pharmacokinetics®).

Sodium valproate

Sodium valproate is metabolised extensively by the liver, and the metabolites are
excreted by the kidneys. Valproate has a low volume of distribution (0.1-0.4L/kg)*,
but is highly protein bound (note the potential for increased free-fraction of drug if
patients have low albumin levels). The high degree of protein binding makes it an
unlikely candidate to be dialysed (except in overdose, where protein binding is satu-
rated and a large amount of drug is freely available?®), and some case reports show no
changes in drug handling on dialysis days®. In contrast, other studies show that about
20% of the dose is removed by dialysis'®, depending on the dialysis efficiency (20%
removal by low-efficiency dialysis, 42% by high-efficiency*).

Measuring plasma concentrations pre- and post-dialysis may be helpful in determin-
ing whether extra doses are required (a simpler solution would be to give the dose after
dialysis). The presence of uraemia on non-dialysis days may increase the proportion of
free drug for clinical effect®!, so it may also be necessary to check plasma concentrations
between dialysis sessions, particularly if adverse effects appear. In reality, where val-
proate is used for psychiatric indications, there may be little clinical consequence to
small transient changes in plasma concentrations>33,
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Lamotrigine

Lamotrigine is primarily hepatically metabolised by glucuronidation, and the glucuronide
metabolite is excreted via the kidneys. This metabolite is inactive, and so although
excretion is impaired in renal failure, plasma concentrations of the clinically relevant
parent drug are unaffected. Alterations in dosing for renal impairment should therefore
be unnecessary, but the consequences of accumulation of the metabolite are unknown
so the drug manufacturers advise caution in dosing.

There is disagreement in the literature about the dialysability of lamotrigine — some
resources state that it is not removed by haemodialysis'®, but the volume of distribution
is low (0.92-1.22 L/kg) and it is 55% protein bound?. A study of single doses of lamo-
trigine found 17% of the dose to be extracted by dialysis (although inter-patient varia-
bility was high)**, and there is at least one published case of relapse of a previously stable
bipolar disorder on starting dialysis, albeit without accompanying plasma concentra-
tions®. The use of plasma concentrations to guide dosing is recommended, and giving
the dose after dialysis (in preference to supplementing doses post-dialysis) is sensible®.

Lithium

Lithium is an atom with low protein binding and a low volume of distribution. It is
almost entirely renally cleared, has a narrow therapeutic index, and is predictably toxic
at supra-therapeutic plasma concentrations. It is contraindicated by the manufacturers
in severely impaired renal function. For some patients though, lithium is uniquely
effective in the treatment of mania, depression, or suicidality, and so continuing it
despite end-stage renal failure can be significantly beneficial. Doing so is not straight-
forward but is achievable. Several issues need to be considered, including when to give
doses around dialysis times, how to manage the effects of any residual diuresis, and the
rebounding of lithium concentrations post-dialysis.

After administration, lithium is distributed first into the extracellular fluid and to
erythrocytes, and then to the intracellular fluid. An equilibrium between these two
compartments is then reached after 5-10 days®. The process of dialysis removes 80%
of lithium from the extracellular space?’, after which there is a gradual regaining of the
equilibrium with the serum concentration as lithium moves from the intracellular
stores to replace the extracellular dialysis loss. This takes 5-10 days, so if the aim is to
achieve constant therapeutic plasma concentrations, some extra doses may be required
during this period. The two-compartment model also explains the need to re-dialyse
patients if dialysis is being used to remove lithium in overdose, as a second peak
of lithium is observed after the initial peak is removed due to release of drug from
intracellular stores.

Although dialysis is responsible for the removal of the majority of the lithium dose,
there is also an influence of haematocrit. Dialysis cannot remove lithium from erythro-
cytes, and so the lower the haematocrit (packed cell volume), the higher the clearance
of total lithium by dialysis, because a higher proportion is available in the extracellular
space and therefore available to be dialysed?®.

The two final routes for removal of lithium are residual diuresis and sweat. Not all
patients with end-stage renal disease are anuric, and where some diuresis still occurs,
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this will also lead to some lithium excretion. Lithium is also removed in sweat, so
patients with hyperhidrosis may (at least theoretically) have lower lithium plasma
concentrations?®.

The aim of dosing lithium in patients requiring dialysis is to achieve stable, therapeu-
tic intra-dialysis plasma concentrations. There are several case reports describing a vari-
ety of methods for achieving this, and most do so by giving a single dose immediately
after the dialysis only. This dose essentially stays in the body until the next dialysis
session, where it is all but entirely removed, and another dose is needed. Where signifi-
cant residual diuresis is present, authors have found plasma concentrations to be sub-
therapeutic using this technique — daily dosing may be required to take account of renal
elimination®”. What the initial dose should be can either be calculated using the volume
of distribution, or a cautious initial dose can be given and maintenance doses adjusted
according to plasma concentrations. Bjarnson and colleagues® describe the following
method for calculation of a loading dose and then subsequent doses:

-

0.8l/kg * Bodyweight (kg)=Volume of distribution (Vd)

2 Vd (L) * Target lithium serum concentration (mmol/L)=Loading dose (mmol) given once after
first dialysis

3 0.333 * Vd=Central compartment volume (CCV)

4 CCV * Target lithium serum concentration (mmol/L)=Maintenance dose (mmol) given after

subsequent dialysis

Alternatively, other authors generally describe doses of around 400-600mg provid-
ing therapeutic plasma concentrations***!. Patients who require long dialysis sessions
(>5h) may require higher doses (more lithium is likely to be removed), and vice versa3®.

Plasma concentrations should certainly be used to guide dosing, but note that what
constitutes a therapeutic level has not been defined for this population. A trough (pre-
dialysis) plasma concentration should be taken, and it is probably wise to aim initially
for concentrations at the lower end of what is usually considered therapeutic, to account
for the heightened sensitivity of patients with kidney disease to adverse effects, espe-
cially if uraemia is present (resulting in increased permeability of the blood—brain bar-
rier). If signs of toxicity are evident, a post-dialysis plasma concentration may be useful
(less lithium may be removed than expected). Time to steady state is difficult to predict
because of the complications of fluctuating plasma concentrations around dialysis and
the effect of plasma concentration rebound, but is probably at least a week?®.

Daily monitoring is required initially whilst maintenance dosing requirements are
being established. Ensure the correct blood tube is used for sampling — some com-
monly used tubes for renal blood tests contain lithium heparin as an anticoagulant,
which has led to spuriously high lithium plasma concentrations being reported*. Also
worthy of note is that there may be an effect of the dialysate solution used on the
amount of lithium removed during dialysis sessions, as well as the length of time the
patient is dialysed for. Bicarbonate-based solutions may remove lithium from extra-
and intra-cellular spaces more efficiently than acetate-based solutions®, resulting in
less effect of plasma concentration rebound and perhaps a lower post-dialysis lithium
requirement.
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In practical terms, a sensible approach would be to either calculate the loading and
maintenance doses using the formulae given above or to start at a low dose (200-400mg)
and increase cautiously. Whichever strategy is chosen, the dose should be given after
dialysis only, omitting doses on non-dialysis days. Daily pre-dialysis lithium plasma con-
centrations should be taken for at least the first 2 weeks, or until the dose required to
achieve stable therapeutic plasma concentrations is identified. Following this, the fre-
quency can be reduced to dialysis days only. After stability is assured (three consecutive
stable plasma concentrations)*', monitoring can be extended to between one and three
times monthly. Patients should be carefully observed for signs of toxicity or relapse.

Benzodiazepines

For benzodiazepines in general, the possibility for increased cerebral sensitivity in renal
impairment and consequential excessive sedation and potential encephalopathy should
be considered. Reduced protein binding in end-stage renal failure increases the unbound
fraction of benzodiazepines, also increasing clinical effects (and adverse effects). For
these reasons, smaller doses are advised for patients with kidney impairment. Dialysis
itself does not affect the pharmacokinetics of the benzodiazepine parent drugs*. The
glucuronide metabolite of lorazepam is removed by dialysis, but it is not pharmacologi-
cally active and therefore of no consequence. Clonazepam, diazepam, and midazolam,
however, do have active metabolites, and in contrast to lorazepam, these are not
removed by dialysis. There is therefore a risk of accumulation in chronic dosing. Single
doses are unproblematic, but use lorazepam if regular administration is required.

SUMMARY

There is no psychiatric drug that is absolutely contra-indicated for patients who require
dialysis. Even lithium can be managed safely and effectively with careful planning. If it
is possible to avoid drugs that require adjustment in renal impairment (sulpiride, ami-
sulpride, lithium), then this is preferable, but the priority must be to maintain stability
of mental state in order to enable compliance with dialysis. If this requires use of drugs
that are renally cleared and/or removed by dialysis, then patients should not be denied
these treatment options.

Summary

Antipsychotics Most antipsychotics are unaffected by dialysis.
Prefer aripiprazole, lurasidone, or paliperidone due to minimal effects on QT interval.
Cariprazine also has minimal cardiac effects, but note the long half-life of both parent drug
(days) and active metabolites (weeks).
Avoid amisulpride and sulpiride due to high proportion of renal clearance.

Antidepressants Antidepressants are unaffected by dialysis.

Avoid citalopram and escitalopram if possible due to small increased association with
sudden cardiac death for patients on haemodialysis.

(Continued)
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Mood stabilisers Carbamazepine is unaffected by dialysis.

Small changes in plasma concentrations of sodium valproate and lamotrigine are possible;
use plasma concentration monitoring and observation of symptoms to adjust dosing
accordingly.

Lithium is entirely renally cleared and removed by dialysis. If unavoidable, use is possible
(see text for details).

Benzodiazepines Prefer lorazepam. Other benzodiazepines have active metabolites that are not removed by

dialysis and will accumulate.
Use lower doses (expect increased cerebral sensitivity).

References

1

=N

~

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Palmer S. et al. Prevalence of depression in chronic kidney disease: systematic review and meta-analysis of observational studies. Kidney Int

20135 84 (1):179-191. doi: 10.1038/ki.2013.77 [published Online First: 2013/03/15]

. Shirazian S. et al.Depression in chronic kidney disease and end-stage renal disease: similarities and differences in diagnosis, epidemiology, and

management. Kidney Int Rep 2017; 2 (1): 94-107. doi: 10.1016/j.ekir.2016.09.005 [published Online First: 2016/09/20]

. Yeh C. Y. et al. Prescription of psychotropic drugs in patients with chronic renal failure on hemodialysis. Ren Fail 2014; 36(10):1545-1549.

doi: 10.3109/0886022x.2014.949762 [published Online First: 2014/08/27]

. Sonikian M. ef al. Effects of interleukin-6 on depression risk in dialysis patients. American Journal of Nephrology 2010; 31(4): 303-308.

doi: 10.1159/000285110

. Katon W. J. Clinical and health services relationships between major depression, depressive symptoms, and general medical illness.

Biol Psychiatry 2003; 54(3): 216-226. doi: 10.1016/s0006-3223(03)00273-7 [published Online First: 2003/08/02]

. Farrokhi E et al. Association between depression and mortality in patients receiving long-term dialysis: a systematic review and meta-analysis.

Am [ Kidney Dis 2014; 63(4): 623-635. doi: 10.1053/j.ajkd.2013.08.024 [published Online First: 2013/11/05]

. Lopes A. A. et al. Depression as a predictor of mortality and hospitalization among hemodialysis patients in the United States and Europe.

Kidney Int 2002; 62(1):199-207. doi: 10.1046/j.1523-1755.2002.00411.x [published Online First: 2002/06/26]

. Wu P. H. ez al. Depression amongst patients commencing maintenance dialysis is associated with increased risk of death and severe infections:

A nationwide cohort study. PLoS One 2019; 14(6): €0218335. doi: 10.1371/journal.pone.0218335 [published Online First: 2019/06/14]

. Saglimbene V. et al. Depression and all-cause and cardiovascular mortality in patients on haemodialysis: a multinational cohort study.

Nephrology Dialysis Transplantation 2016; 32(2): 377-384. doi: 10.1093/ndt/gfw016

Natale, P. e al. Antidepressants for treating depression in adults with end-stage kidney disease treated with dialysis. Cochrane Database Syst
Rev 20165 5: Cd004541. doi: 10.1002/14651858.CD004541.pub3 [published Online First: 2016/05/24]

Nagler, E.V. et al. Antidepressants for depression in stage 3—5 chronic kidney disease: a systematic review of pharmacokinetics, efficacy and
safety with recommendations by European Renal Best Practice (ERBP). Nephrol Dial Transplant 2012; 27(10): 3736-3745. doi: 10.1093/
ndt/gfs295 [published Online First: 2012/08/04]

Weinhandl, E. D. Piecing together the risk of sudden cardiac death on dialysis. Journal of the American Society of Nephrology 2019; 30(4):
521-523. doi: 10.1681/asn.2019020185

Assimon M.M. et al. Comparative cardiac safety of selective serotonin reuptake inhibitors among individuals receiving maintenance hemo-
dialysis. ] Am Soc Nephrol 2019; 30(4): 611-623. doi: 10.1681/asn.2018101032 [published Online First: 2019/03/20]

De la Cruz, A. et al. Current updates regarding antidepressant prescribing in cardiovascular dysfunction. American College of Cardiology Jan 7,
2019, https://'www.acc.org/latest-in-cardiology/articles/2019/01/04/07/59/current-updates-regarding-antidepressant-prescribing-in-cv-dysfunction.
Honig A. et al. Treatment of post-myocardial infarction depressive disorder: A randomized, placebo-controlled trial with mirtazapine.
Psychosomatic Medicine 2007; 69(7): 606—613. doi: 10.1097/PSY.0b013e31814b260d

O’Connor C. M. et al. Safety and efficacy of sertraline for depression in patients with heart failure: Results of the SADHART-CHEF (Sertraline
against depression and heart disease in chronic heart failure) trial. Journal of the American College of Cardiology 20105 56(9): 692-699.
doi: 10.1016/j.jacc.2010.03.068

Timmer, C. ]. et al. Clinical pharmacokinetics of mirtazapine. Clinical Pharmacokinetics, 2000; 461-474.

Ashley, C. et al. The Renal Drug Database. Boca Raton, FL: CRC Press; 2022.

Laing, E. et al. Relapse and frequency of injection of monthly paliperidone palmitate—A retrospective case-control study. European
Psychiatry 2021; 64(1): e11. doi: 10.1192/j.eurpsy.2021.4 [published Online First: 2021/02/03]

Olyaei, A. ]J. et al. A quantitative approach to drug dosing in chronic kidney disease. Blood Purification 2011; 31(1-3): 138-145.
doi: 10.1159/000321857

Mannens, G. ef al. Absorption, metabolism, and excretion of risperidone in humans. Drug Metabolism and Disposition 1993; 21(6):
1134-1141.


https://www.acc.org/latest-in-cardiology/articles/2019/01/04/07/59/current-updates-regarding-antidepressant-prescribing-in-cv-dysfunction

Dialysis 91

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Tourtellotte R. et al. Use of therapeutic drug monitoring of risperidone microspheres long-acting injection in hemodialysis: A case report.
Ment Health Clin 2019; 9(6): 404—407. doi: 10.9740/mhc.2019.11.404

Batalla A. ez al. Antipsychotic treatment in a patient with schizophrenia undergoing hemodialysis. | Clin Psychopharmacol 20105 30(1).
Xiong, Y. et al. Injectable risperidone during hemodialysis. Prim Care Companion CNS Disord 2018; 20(2), doi: 10.4088/PCC.17102212
[published Online First: 2018/04/28]

Lin, J-H. et al. Long-acting injectable paliperidone palmitate in a haemodialysis patient with schizophrenia. Aus & NZ | Psychiatry 2021;
55(8): 829-830. doi: 10.1177/0004867420952548

Samalin, L. et al. Interest of clozapine and paliperidone palmitate plasma concentrations to monitor treatment in schizophrenic patients on
chronic hemodialysis. Schizophrenia Research 2015; 166(1): 351-352. doi: https://doi.org/10.1016/j.schres.2015.04.005

Stoeckel, K. et al. Absorption and disposition of moclobemide in patients with advanced age or reduced liver or kidney function. Acta Psychiatr
Scand Suppl 1990; 360: 94-97. doi: 10.1111/j.1600-0447.1990.tb05346.x [published Online First: 1990/01/01]

Franssen, E. J. et al. Valproic acid toxicokinetics: serial hemodialysis and hemoperfusion. Ther Drug Monit 1999; 21(3): 289-292.
doi: 10.1097/00007691-199906000-00005 [published Online First: 1999/06/12]

Kandrotas, R. J. et al. The effect of hemodialysis and hemoperfusion on serum valproic acid concentration. Neurology 1990; 40(9): 1456-1456.
doi: 10.1212/wnl.40.9.1456

Araki, K. et al. Pharmacological monitoring of antiepileptic drugs in epilepsy patients on haemodialysis. Epileptic Disord 2020; 22(1): 90-102.
doi: 10.1684/epd.2020.1139 [published Online First: 2020/02/08]

Dasgupta, A. et al. Diminished protein binding capacity of uremic sera for valproate following hemodialysis: role of free fatty acids and
uremic compounds. Am | Nephrology 1996; 16(4): 327-333. doi: 10.1159/000169018

Baghdady, N. T. et al. Psychotropic drugs and renal failure: Translating the evidence for clinical practice. Adv Ther 2009; 26(4): 404-424.
doi: 10.1007/s12325-009-0021-x

Bansal, A. D. et al. Use of antiepileptic drugs in patients with chronic kidney disease and end stage renal disease. Sern Dialysis 2015; 28(4):
404-412. doi: https://doi.org/10.1111/sdi.12385

Fillastre, J. P. et al. Pharmacokinetics of lamotrigine in patients with renal impairment: influence of haemodialysis. Drugs Exp Clin Res 1993;
19(1): 25-32. [published Online First: 1993/01/01]

Kaufman, K. R. Lamotrigine and hemodialysis in bipolar disorder: case analysis of dosing strategy with literature review. Bipolar Disorders
2010; 12(4): 446-449. doi: https://doi.org/10.1111/1.1399-5618.2010.00818.x

Chang, CWL, et al. Lithium use in a patient with bipolar disorder and end-stage kidney disease on hemodialysis: a case report. Front
Psychiatry 2020; 11: 6. doi: 10.3389/fpsyt.2020.00006 [published Online First: 2020/03/03]

Engels, N, et al. Successful lithium treatment in a patient on hemodialysis. Bipolar Disord 2019; 21(3): 285-287. doi: 10.1111/bdi.12756
[published Online First: 2019/02/13]

Griiner, J. E et al. Lithium treatment in maintenance dialysis. Review of the literature and report of a new case on hemodialysis.
Pharmacopsychiatry 1991; 24(1): 13-16. doi: 10.1055/5-2007-1014426 [published Online First: 1991/01/01]

Bjarnason, N. H. et al. Optimizing lithium dosing in hemodialysis. Ther Drug Monitor 2006; 28(2): 262-266. doi: 10.1097/01.ftd.
0000183386.35018.86

Knebel, R. J. et al. Lithium carbonate maintenance therapy in a hemodialysis patient with end-stage renal disease. Am | Psychiatry 2010;
167(11): 1409-1410. doi: 10.1176/appi.ajp.2010.10071009 [published Online First: 2010/11/03]

McGrane, 1. R. et al. Lithium therapy in patients on dialysis: A systematic review. Int | Psychiatry Med 2022; 57(3): 187-201.
doi: 10.1177/00912174211028544 [published Online First: 2021/06/29]

Topp S. et al. Lithium use in a patient on haemodialysis with bipolar affective disorder and lithium-induced nephropathy. BMJ Case Reports
2021; 14(7): €242841. doi: 10.1136/bcr-2021-242841

Szerlip, H. M. et al. Comparison between acetate and bicarbonate dialysis for the treatment of lithium intoxication. Am | Nephrol 1992;
12(1-2): 116-120. doi: 10.1159/000168430 [published Online First: 1992/01/01]

Ochs, H. R. et al. Diazepam kinetics in patients with renal insufficiency or hyperthyroidism. British Journal of Clinical Pharmacology 1981;
12(6): 829-832. doi: 10.1111/7.1365-2125.1981.tb01315.x

CHAPTER 6


https://doi.org/10.1016/j.schres.2015.04.005
https://doi.org/10.1111/sdi.12385
https://doi.org/10.1111/j.1399-5618.2010.00818.x




CONTENTS

Introduction 94
Diagnostic criteria 94
Tools for evaluation 94
Clinical subtypes of delirium 94
Prevalence 95
Risk factors 95
Outcome 95

Management 95
General principles 96

Choice of drug 96
Antipsychotics 96

Haloperidol 97
Olanzapine 98
Quetiapine 98
Risperidone 98
Aripiprazole 98
Other antipsychotics 99
Summary 99
Benzodiazepines 99
Other drugs 100
Cholinesterase inhibitors 100
Alpha agonists 100
Valproate 100

The Maudsley® Prescribing Guidelines for Mental Health Conditions in Physical Illness, First Edition.
Siobhan Gee and David M. Taylor.
© 2025 John Wiley & Sons Ltd. Published 2025 by John Wiley & Sons Ltd.



~N
o
=
o
<
T
(9

94 Mental Health Conditions in Physical lliness

Trazodone 101

Others 101
Recommendation 101
Pharmacological prophylaxis 101
Summary of recommendations 102
References 103

INTRODUCTION

Delirium is a common neuropsychiatric condition that presents in medical and surgical
settings. It is known by various names, including organic brain syndrome, intensive care
psychosis, and acute confusional state'.

Diagnostic criteria?

= There is a disturbance of consciousness (reduced clarity of awareness of the environ-
ment) with reduced ability to focus, sustain, or shift attention.

= There is a change in cognition (such as memory deficit, disorientation, language
disturbance, or perceptual disturbance) not better explained by a pre-existing or
evolving dementia.

= The disturbance develops over a short period of time (usually hours to days) and
tends to fluctuate over the course of the day.

= There is often evidence from the history, physical examination or laboratory findings
that the disturbance is due to concomitant medications, a medical condition, sub-
stance intoxication or substance withdrawal.

Tools for evaluation3

A brief cognitive assessment should be included in the examination of patients at risk
of delirium. A standardised tool, the Confusion Assessment Method (CAM), is a brief,
validated algorithm currently used to diagnose delirium. CAM relies on the presence of
acute onset of symptoms, fluctuating course, inattention, and either disorganised think-
ing or an altered level of consciousness.

Clinical subtypes of delirium**®

= Hyperactive delirium
Characterised by increased motor activity with agitation, hallucinations, and inap-
propriate behaviour
= Hypoactive delirium
Characterised by reduced motor activity and lethargy (has a poorer prognosis)
= Mixed delirium
Features of both increased and reduced motor activity
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Prevalence

Delirium is present in 10% of hospitalised medical patients. A further 10-30% develop
delirium after admission*. Postoperative delirium occurs in 15-53% of patients and in
70-87% of those in intensive care’.

Risk factors

Delirium is almost invariably multifactorial, and it is often impossible to isolate a single
precipitant as the cause®. The most important risk factors**%1° have consistently
emerged as:

= Prior cognitive impairment or dementia

= Older age (>65 years)

= Multiple comorbidities

= Previous history of delirium, stroke, neurological disease, falls, or gait disorder
= Psychoactive drug use

= Polypharmacy (>4 medications)

= Use of medicines with anticholinergic action

Discontinuation of chronic psychotropics, either intentionally or unintentionally, is
not uncommon when patients are admitted for medical care. Failure to restart medica-
tion promptly (within days) increases the length of hospital stay'' and incidence of
delirium!2.

Outcome

Patients with delirium have an increased length of hospital stay, increased mortality,
and increased risk of long-term institutional placement!>!3, Hospital mortality rates of
patients with delirium range from 6% to 18% and are twice that of matched controls®.
In older people, the 1-year mortality rate associated with cases of delirium is 35-40%".
Up to 60% of individuals suffer persistent cognitive impairment following delirium,
and these patients are also three times more likely to develop dementia's.

MANAGEMENT

Preventing delirium is the most effective strategy for reducing its frequency and compli-
cations’. Delirium is a medical emergency; the identification and treatment of the
underlying cause should be the first aim of management'*.

Non-pharmacological or environmental support strategies should be instituted wher-
ever possible. These include co-ordinating nursing care, preventing sensory deprivation
and disorientation, and maintaining competence®'’. Pharmacological treatment should
be directed first at the underlying cause (if known) and then at the relief of specific
symptoms of delirium.
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Common errors in the pharmacological management of delirium are to use antipsy-
chotic medications in excessive doses, give antipsychotic medications too late, or over-
use benzodiazepines*.

General principles®>16-1°

= Keep the use of sedatives and antipsychotics to a minimum.

= Use one drug at a time.

= Tailor doses according to age, body size, and degree of agitation.

= Titrate doses to effect.

= Use small doses regularly, rather than large doses less frequently.

= Review at least every 24 hours.

= Increase scheduled doses if regular “as needed” doses are required after the initial 24-hour
period.

= Maintain at an effective dose and discontinue as soon as the clinical situation
allows.

= Ensure that the diagnosis of delirium is documented both in the patients’ hospital
notes and in the patient’s primary health record (include in discharge
information).

= If it has not been possible to discontinue agents prior to discharge, ensure that a clear
plan for early medication review and follow-up in the community is agreed.

CHOICE OF DRUG**?

High-quality trials of pharmacological treatments for delirium are lacking. Available
studies are often small, comprising heterogeneous populations and clinical outcomes,
excluding patients with neurologic and psychiatric comorbidities?*. Inevitably, they
produce conflicting results. These problems mean that the results of meta-analyses
must be approached with caution. For example, a network meta-analysis found a
combination of haloperidol and lorazepam to be effective treatment for delirium,
but this was based on a single study in cancer patients measuring effect on agitation,
not delirium?s,

Antipsychotics

There is no high-quality evidence confirming that antipsychotics reduce the severity of
symptoms in delirium or speed their resolution?*. There is no good evidence to sup-
port the idea that antipsychotics shorten the duration of delirium, or improve quality
of life. At most, antipsychotics may reduce some symptoms of delirium (e.g. agitation)
in some patients”. Efficacy is by no means guaranteed?®?°. More certain is the likeli-
hood of adverse effects, particularly in patients who are elderly*® or medically unwell.
They are frequently unnecessarily continued at discharge3!32. For these reasons, it is
vital that antipsychotics are used only to target specific symptoms, and stopped
promptly if these symptoms do not improve.



Delirium 97

Haloperidol1,5,7,15,26,33-35

In practice, haloperidol is the most frequently used drug for the management of symp-
toms in delirium?3®37 but it is important to note that superiority of haloperidol over any
other drug has not been proven in clinical trials.

There are practical reasons for haloperidol to be preferred over other antipsychotics.
It is readily available, cheap, can be delivered in a variety of ways (oral, intramuscular,
intravenous, subcutaneous), and is available in a range of formulations (tablet, liquid,
parenteral). It can be given in small doses, frequently, which may be preferable in medi-
cally frail patients at heightened risk of plasma-concentration related adverse effects. It
is also a familiar drug to the non-specialist prescriber, a fact that probably increases
both the likelihood of use and safety.

However, haloperidol may prolong the QT interval by blocking cardiac potassium
channels®, and as a result the Product Licence stipulates ECG monitoring. The specifics
of the monitoring requirements are not consistent across different countries. In the UK,
a baseline ECG is recommended when using haloperidol, regardless of the administra-
tion route. The US FDA does not require a baseline ECG, only recommending monitor-
ing if haloperidol is given intravenously.

Haloperidol has been used in the management of delirium since at least 1978%, and
for many years the intravenous route was actually preferred over the intramuscular,
specifically because it was thought to cause less cardiac stress*’. Concerns about QT
prolongation did not emerge until the early 1990s*'*2, when cases were reported in
medically unwell patients that received intravenous haloperidol for delirium. Doses in
these cases were high (50 to >1000mg/day). A warning from the FDA followed in 2007.

Since 2007, the majority of prospective studies have failed to demonstrate important
QT prolongation with intravenous haloperidol*. Where QT prolongation does occur,
it appears to only be at high doses** and to occur in patients with risk factors at baseline.
A systematic review of reported cases conducted in 2010% found that almost all patients
(97%) that experienced QT prolongation had other concurrent risk factors for Torsade
de Pointes or QT prolongation, such as underlying heart conditions, electrolyte
imbalances, older age, female sex or concurrent proarrhythmic drugs. Of these cases,
80% received cumulative doses of more than 10mg haloperidol. There were no docu-
mented cases of either Torsade de Pointes or QT prolongation at cumulative doses
under 2mg. A large, multicentre, placebo-controlled RCT conducted in intensive care
units in the United States found no evidence that either intravenous haloperidol or
ziprasidone cause clinically significant QT interval changes or ventricular arrythmias in
critically ill adults with delirium*.

Similarly, studies conducted in medically unwell patients*’, including elderly popula-
tions*®, have shown that low doses of oral haloperidol (less than 2mg/day) do not result
in QT prolongation. There may be a dose-related effect®, but firm evidence for this is
sparse’. Clinically significant QT prolongation is also uncommon with intramuscular
administration, even at the higher doses usually used in schizophrenia®!.

It is not always possible to obtain an ECG in highly distressed patients. It has been
suggested that if fewer than two risk factors for QT prolongation® are present, and
doses are less than Smg/day, then continuous cardiac monitoring for intravenous
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haloperidol is unnecesary*. The same guidance could sensibly be applied to other routes
of administration. Withholding treatment or switching to a benzodiazepine in a patient
with no significant risk of cardiac events purely for lack of a baseline ECG is probably
not rational, particularly if the agitation poses significant risks*. It is also worth consid-
ering that switching to a different antipsychotic does not necessarily negate the risk of a
cardiac event. Prescribers should be cognisant of the medicolegal consequences of pre-
scribing outside the recommendations of the Product Licence/official labelling.

Olanzapine

The efficacy of olanzapine in management of symptoms in delirium has been demon-
strated in several studies?>*?3¢, The sedative effects may be particularly beneficial in
patients with agitated delirium®’.

Some experts have expressed concern about the anticholinergic effects of drugs such as
olanzapine and quetiapine (both more anticholinergic than haloperidol, for example), rea-
soning that this may worsen delirium. It is possible that this explains the findings in some
studies that olanzapine is less effective for delirium in older adults®*%*; although there are
no trials that have been sufficiently powered to look specifically at this question.

The rapid-acting intramuscular preparation of olanzapine has not been formally
assessed in the management of delirium. Intravenous®®¢! and subcutaneous®? use of the
intramuscular preparation has been described.

Quetiapine?537°

Along with olanzapine and risperidone, the effectiveness of quetiapine in improving
delirium symptoms has been found in several network meta-analyses?”. It may have a
particular role in ICU settings®7%"!, including in children’>73, although findings are not
consistently positive’#”5, Note that QT prolongation is reported in some studies’®’®. As
for olanzapine, the sedative action of quetiapine may be useful in some cases.

Risperidone?25455.77-84

Risperidone is relatively well-studied in delirium?’, although not widely used in clinical
practice, perhaps because it is less sedative than other atypical antipsychotics (e.g. olan-
zapine, quetiapine). A trial comparing risperidone with olanzapine showed that they
were equally effective in reducing delirium symptoms but the response to risperidone
was poorer in the older age group (>70 years)>. It is not apparent why this would be
the case, other than age generally being a predictor of poor response to antipsychotics
in delirium®. As discussed above for olanzapine, the differential effects of medicines in
different age groups with delirium is understudied.

Aripiprazole'>16:8588

Aripiprazole has a particular place in delirium management for patients with significant
cardiac concerns, as it is less likely to cause QT prolongation than most other options®.
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Evidence of effectiveness in delirium, however, is extremely limited®*. One small prospec-
tive study in elderly patients suggested that aripiprazole may be less effective than risp-
eridone®. Agitation and akathisia may be a concern. It is undoubtedly less sedating that
drugs such as olanzapine and quetiapine, and may have a role in hypoactive delirium for
this reason®. Use of the rapid-acting intramuscular preparation has been described?.

Other antipsychotics

There is very limited evidence for amisulpride'>'¢$%¢_ and its excretion via the kidneys
makes monitoring of renal function imperative. Lurasidone is a theoretically useful
option in patients at significant risk of cardiac events, as it has no effect on the QT
interval®®. To date, data are limited to a single open study in intensive care patients,
which found it to be no different from quetiapine in efficacy or adverse events®.
Lurasidone is very poorly absorbed orally unless given with a meal of at least 350 calo-
ries, which complicates its administration in delirious patients. There is some evidence
for blonanserin patches’*’, and transdermal administration may be particularly useful
in palliative care or in patients who refuse oral treatments®®. One small observational
study found perospirone to be effective in patients with cancer, with fewer episodes of
over-sedation compared with risperidone®*. One pilot study® and follow-up RCT'? of
the use of intravenous ziprasidone in intensive care patients with delirium failed to
demonstrate any benefit to duration of symptoms.

Summary

There is no firm evidence that any antipsychotic is either more or less effective than any
other for any particular outcome measure in delirium. Adverse event rates are broadly
similar for low-dose oral haloperidol, olanzapine, quetiapine, and risperidone!®!. There
is no evidence to support switching between antipsychotics owing to non-response.
Internationally, most clinicians opt for haloperidol first-line*®.

Benzodiazepines

Benzodiazepines increase the likelihood of developing delirium!'®>1% and lengthen the

time course of delirium!%, although the quality of evidence in this field is very low!07-1%,
It is possible that the activation of GABA by benzodiazepines increases the release of
deliriogenic neurotransmitters. Benzodiazepines also interfere with slow-wave sleep,
which contributes to delirium!’. One double-blind trial designed to compare haloperi-
dol, chlorpromazine, and lorazepam in the management of delirium!'! found that
patients who received lorazepam were oversedated, ataxic, disinhibited and confused.
Ultimately lorazepam had to be removed from the treatment protocol. Benzodiazepines
should be avoided if possible!®s. Do not abruptly stop long-standing prescriptions, as
this is likely to precipitate withdrawal and may itself contribute to delirium!!2.

In cases where antipsychotic treatment has been maximised but agitation remains
and is interfering with medical care, benzodiazepines may be required despite the afore-
mentioned negative effects. One randomised trial in palliative care!® found that the
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addition of IV lorazepam (3mg) to IV haloperidol (2mg) led to an improvement in
agitation compared with haloperidol alone, with no effect on length of stay or mortal-
ity. Although this trial did not include a lorazepam-only arm, it suggests a potential role
for benzodiazepines for targeted symptoms (in this case, agitation), in combination
with an antipsychotic. Longer-acting agents'®2, continuous infusions'® and higher
doses!%>1% may confer more risk of developing or worsening delirium.

Other drugs
Cholinesterase inhibitors

Reduced cholinergic activity has been suggested as one of the possible causes of
delirium!*, prompting interest in the use of cholinesterase inhibitors in treatment of
symptoms. Studies using donepezil''* have thus far been unconvincing. A study'!® which
added rivastigmine to usual care (haloperidol) for patients with delirium in intensive
care showed that rivastigmine did not decrease the duration of delirium. In fact, riv-
astigmine was associated with a more severe type of delirium, a longer stay in intensive
care, and higher mortality compared with placebo. Use of cholinesterase inhibitors in
the management of delirium is not recommended'"’.

Alpha agonists

The alpha agonists (dexmedetomidine, clonidine''®) sedate without impairing slow-
wave sleep, which may explain their comparative superiority in some studies to antip-
sychotics for delirium outcomes?’. Dexmedetomidine is only available in ICU settings
because of the risk of cardiovascular adverse effects (hypotension), limiting use despite
its efficacy in delirium being supported by two meta-analyses of RCTs’%'", Data sup-
porting clonidine are less compelling!**!?! but some studies suggest superiority over
antipsychotics in terms of time to delirium resolution!'®. Reported studies are almost
exclusively in intensive care populations, although it can be given orally and any
adverse haemodynamic effects (hypotension, bradycardia) can be managed by dose
adjustments'??, Guanfacine, an alpha agonist used to treat ADHD, has higher alpha-2
receptor selectivity than clonidine or dexmedetomidine. This makes it less likely to
cause adverse cardiovascular effects'?. To date, only one case series'?* and one retro-
spective chart review'?, both from the same group, describe use in delirium.

Valproate

Use of valproate in delirium has been described'?-13°, usually in addition to other drugs
and mostly in hyperactive or mixed delirium. The literature is limited to retrospective
studiesand case reports'3! and outcomes are not consistently positive. Hyperammonaemia
and thrombocytopaenia are commonly reported. Few authors report plasma concentra-
tions; where they are taken, most are below 50mg/L. Valproate is highly protein-bound,
so the free-fraction may be elevated in patients with hypoalbuminaemia (not uncom-
mon in medically unwell patients). This may result in a greater effect (beneficial or
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adverse) than expected at lower doses and total plasma concentrations. Dose and
administration route (oral or intravenous) vary between published reports.

More data are needed before valproate can be recommended in place of other phar-
macological options in the management of delirium, but it may have a place in treat-
ment of agitation where use of other drugs has been exhausted. The dose should be
titrated to symptoms, and loading doses can be used if rapid control of agitation is
needed!?. Do not increase the dose purely to achieve higher plasma concentrations, as
this risks toxicity, particularly in physically unwell patients who are likely to have
reduced plasma protein binding. It is essential to monitor for hepatotoxicity, pancreati-
tis, thrombocytopaenia, and hyperammonaemia!*3.

Trazodone

Data supporting the sedating antidepressant trazodone as a treatment option in delir-
ium are limited to retrospective chart reviews!3*!3) secondary analysis of larger
studies!3® or case series!¥, all conducted in Japan. These reports suggest some potential
benefits, possibly reflecting the importance of sleep on the development of delirium.
Further studies are needed.

Others

One case report describes successful use of phenobarbital in hyperactive post-stroke
delirium®$. ECT has been employed in delirium, but published data are poor, almost
entirely case reports, and mostly describe use in delirium secondary to substance with-
drawal as a treatment of last resort!®.

Recommendation

There is insufficient evidence to strongly recommend any single drug treatment over
others. Dexmedetomidine may be superior to other options?%?”7°, but use is limited to
ICU settings. Treatment choice should be informed by the likelihood of interaction with
coexisting medical conditions or other medications. In practice haloperidol is often
chosen as a first-line agent, but other antipsychotics may be used. Benzodiazepines
should be avoided. Valproate may be an option if all other avenues are exhausted.

PHARMACOLOGICAL PROPHYLAXI|S"0-144

Data relating to the use of medication to prevent delirium are sparse and conflicting.
Most studies use low-dose haloperidol in patients deemed at high risk of developing
delirium (elderly, post-surgery or ICU patients). Prophylactic low-dose haloperidol
(around 3mg/day) was thought to reduce the severity and duration of delirium epi-
sodes and shorten the length of hospital stay in patients at high risk of developing the
condition!®, but a more recent study in older subjects found no effect’*. Higher doses
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(>5mg/day) may reduce the incidence in surgical patients!*® but a large RCT found no
benefit to mortality in critically ill patients!#’.

Cochrane'* suggests prophylactic olanzapine may be effective. One small RCT found
some benefit to aripiprazole!'*, another found none!®. An RCT of quetiapine in older
adults found no benefit*®, but another showed efficacy in surgical trauma patients in
ICU°, A network meta-analysis suggested a possible effect for risperidone in cardiac
surgery patients, but this was based on just two trials and a total of 227 patients'!. One
RCT found some benefit to prophylactic risperidone in elderly patients with hip
fracture!*2.

There is a growing body of evidence to support the use of the alpha-2 agonist dex-
medetomidine in prevention of delirium for patients undergoing surgery’®!*3, those who
are critically ill'*; or those who suffered traumatic brain injury'**. Studies that give
doses perioperatively have shown a lower incidence of delirium compared with pla-
cebo'>1% or other interventions such as ketamine'”” or melatonin'®. This may be
because of neuroprotective effects from the anti-inflammatory properties of dexme-
detomidine, and/or improvement in pain control.

Rivastigmine may be effective!'*!* but Cochrane is dismissive!*’. Small, randomised
trials have failed to find any benefit to donepezil'¢1%3 although a recent large retro-
spective study of critically ill patients with dementia'®* found those that were taking
donepezil prior to admission had a reduced risk of mortality, shorted length of stay in
intensive care, shorter duration of mechanical ventilation, and a reduction in delirium
prevalence. Data are conflicting for melatonin'®17?, ramelteon”®7"174 suvorexant!7+17¢,
and combinations of these drugs'#'7¢ but they are at least well tolerated and may
reduce sleep disturbance, which contributes to the risk of delirium!”’. A small study
suggested a positive effect of minocycline (a drug shown to be neuroprotective in ani-
mal models)'”®. Avoiding benzodiazepine administration is probably helpful!”*-181, Some
evidence exists to support non-drug measures to minimise the risk of delirium'$2.

SUMMARY OF RECOMMENDATIONS

Drug Starting dose Comments

In all cases, use the lowest possible
dose for the shortest possible time

Haloperidol'83184 Oral 0.25-0.5mg twice daily First-line agent
IM 0.25-0.5mg twice daily
IV 0.25-0.5mg twice daily
SC 0.25-0.5mg twice daily

Olanzapine®18> Oral 2.5-5mg/day Useful option if sedation is required
SC 5mg TDS
IV 1.25-5mg twice daily

Avripiprazole'® Oral 5-10mg/day Use if significant cardiac risk. Less sedating than
other options

Risperidone'®’ Oral 0.25-0.5mg twice daily
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Quetiapine® Oral 12.5-50mg twice daily Useful option if sedation is required
Lorazepam Oral 0.25-1Tmg Avoid use if possible

IM 0.25-1mg

IV 0.25-1mg Use only if antipsychotics are contraindicated

and/or agitation is uncontrolled despite use of
other agents

Sodium Oral 125-250mg twice daily Use if other agents have been exhausted
valproate'® IV 125-250mg twice daily

Monitor for thrombocytopaenia, hepatotoxicity,
pancreatitis and hyperammonaemia
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INTRODUCTION

As patients approach the end of life, management of their psychiatric medication can
become more complex. Reasons for this may include loss of a reliable oral route, changes
in drug metabolism due to organ failure and weight loss, addition of new medications
to treat progressing physical symptoms, and patient preferences regarding what is
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important to them in the last days of life (e.g. they may wish to be at home or in a set-
ting that feels ‘non-medical’). Blood tests or use of the intravenous route are often not
felt to be appropriate in the end of life setting, and may become practically difficult.
Decisions about medication may be different depending on the expected prognosis of
the condition, but the timescale is not always straightforward to predict, particularly in
patients with conditions other than cancer. For many patients, continuation of psychi-
atric medication may be desirable, as withdrawal symptoms and/or relapse of the psy-
chiatric illness bring unwelcome complications in the end stages of life.

Patients who are taking psychiatric medication and have been given a life-limiting
diagnosis should be given the opportunity to express their own priorities in relation to
their medication and make an advance plan for their wishes as their illness progresses
with support from relevant clinical teams. Patients who have had severe mental illness
may have a strong preference to avoid risking a relapse of this illness. They will benefit
from both psychiatric and palliative care input to plan ways to minimise this risk.

ANTIDEPRESSANTS

Stopping antidepressants

Withdrawal symptoms are likely to occur on cessation of long-term antidepressants.
These can occur within days. The level of risk is influenced by several factors. These
include duration of use (longer durations being worse), past experience of withdrawal
symptoms, dose (higher doses are worse), and the characteristics of the drug itself'.
Drugs with shorter half-lives, no active metabolites, and high binding affinities for the
central serotonin transporter may be more problematic'.

Stopping drugs that are considered to have a low risk of causing withdrawal symp-
toms is unlikely to cause problems within the last weeks of life. Other drugs may need
to be continued. Where drugs such as amitriptyline are being used in low doses for pain,
they can usually be stopped abruptly.

Low risk of withdrawal symptoms’ Agomelatine
Fluoxetine
Milnacipran
Trimipramine
Doxepin
Dosulepin

Medium risk of withdrawal symptoms! Citalopram
Escitalopram
Sertraline
Vortioxetine
Nortriptyline
Clomipramine
Lofepramine

High risk of withdrawal symptoms’ Venlafaxine
Duloxetine
Paroxetine
Phenelzine
Moclobemide
Amitriptyline
Imipramine
Mirtazapine
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If the ability to safely swallow tablets is lost, consider switching to a liquid or orodis-
persible preparation (see chapter 3 for a list of options available at the time of writing
in the UK market). Formulations such as citalopram oral drops require small volumes
to deliver therapeutic doses (20mg is contained in 10 drops, approximately 0.5ml). It
may not be necessary to replace the long-standing prescription exactly (same drug,
same dose) to mitigate uncomfortable withdrawal symptoms. Where the drug required
is not available either in liquid or orodispersible form, and crushing tablets is not an
option, use an appropriate formulation of another drug in the same class in the first
instance. If this is not possible, use fluoxetine or citalopram drops either orally or sub-
lingually. For example, anecdotal success has been reported using fluoxetine liquid sub-
lingually to prevent venlafaxine withdrawal symptoms.

Treating depression at the end of life

A new presentation of depressive symptoms may be very difficult to separate from
physical and psychological aspects of approaching the end of life, and patients will
benefit from skilled assessment and psychological support from palliative care teams as
a first-line intervention.

Drug management of depression may be more important if a patient has an estab-
lished recurrent depressive disorder and appears to be relapsing, in which case prompt
input from both psychiatric and palliative care teams will be important to advise on
management. Speed of response is clearly important, but do not rule out using conven-
tional oral antidepressants, which can be effective in this population?. If the prognosis
is less than a few weeks then there may not be sufficient time for a response to oral
antidepressants. Further, the oral route is often unavailable in the last week of life. ECT
is an effective treatment for depression but has challenges in the palliative care setting
in terms of where this can be delivered and lack of reliable intravenous access; it may
be an option in particular circumstances (e.g. history of good response to ECT) if expert
input from both psychiatric and palliative care teams is available.

Intravenous (IV) administration of antidepressants has been used to speed response
to oral drugs, but robust data to support the effectiveness of this strategy are lacking. It
is also usual practice to avoid giving drugs intravenously in the last weeks of life, partly
because it can be logistically difficult to manage cannulas in home environments, and
because it can become difficult to cannulate patients towards the end of life and repeated
attempts to do so may be unacceptably distressing. Further, very few antidepressants
are available commercially in IV formulations. IV clomipramine® is available in Italy,
and IV citalopram* can be obtained from Germany. Importing these formulations to
other countries can take several weeks. See chapter 13 on non-oral formulations for
more information. Note also that the increased speed of onset compared with oral for-
mulations is presumed to be a result of higher plasma concentrations, which may not
be tolerated in patients at the end of life. Alternative drug options for depression that
can provide rapid symptom relief are psychostimulants and ketamine.

Psychostimulants

Methylphenidate® (5-30mg/day) and dexamphetamine® (2.5-20mg/day), either as
monotherapy or in combination with a conventional antidepressant, can be beneficial
within hours for mood, fatigue, and pain. Evidence is limited and response is not
guaranteed’.
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Ketamine

Ketamine is licensed as an anaesthetic agent and is also commonly used as an adju-
vant in cancer pain. An N-methyl-D-aspartate channel blocker, ketamine has a novel
mechanism of action in the treatment of depression and also a varied method of
delivery. Ketamine can be given IV, intramuscularly (IM), subcutaneously (SC), orally,
or sublingually (SL), and can bring about rapid resolution of depressive symptoms
(within hours).

IV administration of ketamine is more effective than administration by other
routes, so where possible it should be given IV at initiation and switched to an alter-
native route after response is established (SC, SL, oral)®. In patients at the end of life,
the IV route may not be practical and so SC administration can be used from the
start. Doses should start at 0.5mg/kg (or 0.25mg/kg in elderly or very frail patients),
given as an IV infusion over 40 minutes, or as a SC or IM bolus, or SL (hold ketamine
solution under the tongue for 5 minutes, or use SL ketamine lozenges)’. If there is no
response, increase the dose in 0.5mg increments to a maximum of 1mg/kg (1.5mg/kg
for SL route). IV, SC, and IM doses should be given once or twice a week, or every
1-3 days for SL. Once response is established, dosing frequency of IV, IM, or SC
administration can be reduced.

ANTIPSYCHOTICS

The risk of withdrawing antipsychotics is relapse of the psychiatric disorder and with-
drawal symptoms (including rebound psychosis). If oral administration becomes unreli-
able, consider using liquid or orodispersible preparations. Alternative routes are IM, IV,
or SC, described below.

Unless directly contraindicated, it is usually advisable to continue clozapine at the
end of life because of the risk of relapse, rebound psychosis, or withdrawal catatonia on
sudden cessation. It should not be necessary to continue FBC monitoring.

Intramuscular

Some antipsychotics are available as short-acting IM formulations (olanzapine, ari-
piprazole, haloperidol, clozapine). These may be useful for infrequent or short-term
use, but less desirable if regular administration is necessary. Use of depot or long-acting
injectable preparations may be beneficial, avoiding oral or daily IM administration. For
patients who are already established on long-acting injections, it is unlikely to be neces-
sary to give a dose in the last few weeks of life if administration has been consistent up
to that point, since plasma concentrations will remain for some time with a gradual
natural taper over many months.

Intravenous

Haloperidol and droperidol

Haloperidol can be given IV, although the manufacturer recommends continuous car-
diac monitoring for QT ¢ interval prolongation and ventricular arrhythmia if this route
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is used. At the end of life, the need for cardiac monitoring is questionable. Droperidol
can also be given IV, and is licensed for prevention and treatment of postoperative nau-
sea and vomiting via this route, albeit in much smaller doses than would be required for
management of psychosis.

Olanzapine

Olanzapine has been given as an IV bolus using the short-acting IM product. Published
data describe use for the management of agitation, often in emergency departments'®!!,
and for treatment of psychosis or delirium in medically ill patients'>!3, Similarly to the
IM route, peak plasma concentrations are likely to be considerably higher than seen
with the oral formulation, so doses should be initially low (1.25-2.5mg) and increased
if necessary to a maximum of 10mg as a single dose. Doses may be repeated over a
24h period if needed, to a maximum of 20mg. Adverse effects appear to be mainly
hypotension and bradycardia. Respiratory complications are described in some
patients, but these are not all clearly attributed to olanzapine', and rates are similar
with IM administration'. If parenteral benzodiazepines are given concurrently with
IV olanzapine, monitor for cardiorespiratory depression, a complication reported
(albeit not consistently) with the combination of IM olanzapine and IM benzodiaz-
epines'®. Olanzapine is also antiemetic, a feature that may be of particular use in this
population'’.

Aripiprazole

Use of aripiprazole IV has not been described outside pharmacokinetic trials using infu-
sions that are not commercially available's.

Subcutaneous
Haloperidol and levomepromazine

Haloperidol and levomepromazine are commonly delivered via SC syringe drivers in
palliative care for management of nausea and vomiting, agitation, and delirium. Typical
doses are much lower than those that would usually be required for management of
psychosis, and tolerability of higher doses may be difficult. Other antipsychotics (depot,
IM, or oral if this route is still available) for the treatment of psychosis can be used in
addition to low-dose antipsychotics delivered in syringe drivers without undue concern
about combining drugs.

Risperidone

A once-monthly SC administered formulation of risperidone is licensed in the USA
(Uzedy™)®,

Olanzapine

SC administration of olanzapine is described in the literature either for use in delirium?’
or managing psychosis at the end of life?!. The short-acting IM formulation can be
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given SC as a bolus injection. A maximum single dose of 10mg is recommended due to
higher peak plasma concentrations achieved using parenteral olanzapine compared
with oral. Doses can be given twice?!, or even three times? daily if required. Continuous
SC infusion over 24 h using a syringe driver has also been described?!. Both methods of
administration appear to be well tolerated. Like many other end of life care drugs,
olanzapine is a weak acid, but compatibility with other drugs in a syringe driver is
unknown. Seek expert advice in the preparation of test mixes and observe carefully.

MOOD STABILISERS

If oral administration with tablets or capsules becomes challenging, most mood stabilis-
ers are available in liquid preparations. If swallowing is not possible, or enteral absorp-
tion is problematic, asenapine (an antipsychotic with mood-stabilising activity,
particularly antimanic) may be particularly useful, as it is absorbed in the buccal cavity.
Olanzapine may also be used, and can be given in a variety of ways as described above.
The antiepileptic drug levetiracetam is frequently used for seizure control at the end of
life, and can be given via syringe driver. There are very limited data suggesting some
possible efficacy for mania in bipolar disorder (not depression)?2.

Sodium valproate

Sodium valproate comes in a wide variety of formulations, including granules, which
can be sprinkled onto soft foods. It is available as an IV injection that can be given
directly, or by infusion. It can also be given via SC infusion. SC doses described in the
literature (largely for seizure control) range from 500 to 2500mg/day?.

Lithium

There is a risk of toxicity of lithium if fluid intake is limited and/or if renal function
deteriorates. Venepuncture to monitor plasma concentrations may not be desirable at
the end of life. However, given the risk of relapse (particularly if cessation is abrupt?*),
continuation of lithium when the prognosis is weeks to months is preferable. Consider
reducing the dose if fluid intake or renal function is declining, and observe the patient
for signs of toxicity.
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INTRODUCTION

Sickle cell disease is an autosomal recessive inherited disorder, which is characterised by
chronic anaemia, painful vaso-occlusive events, and end-organ damage’. It affects mil-
lions of people globally and is associated with shortened life expectancy and reduced
quality of life'.

In a survey spanning 16 countries, across six geographical regions, 39% of patients
reported depression, and 38% anxiety. Prevalence estimates for depression in empiri-
cal studies vary widely, ranging from 0 to 85%?. Patients with comorbid depression
have more frequent painful episodes® and more hospitalisations per year than those
without*. Those with severe sickle cell disease are at higher risk of depression, owing
to frequent painful and damaging crises, socioeconomic stress, and other psychologi-
cal and social stressors*. Comparative data are not available for other serious mental
illnesses.
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ANTIDEPRESSANTS

There are no direct contraindications for any particular antidepressant regimen in peo-
ple with sickle cell disease, nor are there data to support the efficacy of one drug over
another. TCAs and SNRIs may appear attractive because of their role in management
of neuropathic pain, but there are no data supporting use specifically in the vaso-
occulsive pain experienced in sickle cell disease (limited data in children do not show
superiority over SSRIs’). Effective treatment of the depressive symptoms, using which-
ever antidepressant is necessary to achieve response, is more important. Do not use
trazodone in men — see section on priapism.

ANTIPSYCHOTICS

Sickle cell disease increases the risk of venous thromboembolism®. Antipsychotics, par-
ticularly at the start of treatment, are also associated with an increased risk of throm-
bus. The absolute risk is small (an excess of four extra cases of venous thromboembolism
per 10,000 patients over a year for people of all ages prescribed an antipsychotic, and
10 extra cases for patients aged 65 and over’), but if antipsychotics can be avoided (if
another drug, or non-drug measure can be used), do so. Otherwise, there are no direct
contraindications to antipsychotics in sickle cell disease, but avoid risperidone in men —
see section on priapism.

MOOD STABILISERS

There is no contraindication to any of the mood-stabilising antiepileptics or lithium in
sickle cell disease. Patients taking non-steroidal anti-inflammatory drugs (NSAIDs) are
at risk of lithium toxicity due to a reduction in prostaglandins decreasing renal blood
flow, impairing lithium excretion. Adjustment of lithium doses to account for the inter-
action is possible for patients who take NSAIDs continuously, but intermittent use
makes this difficult.

PRIAPISM

Men with sickle cell disease are at increased risk of priapism®. Antipsychotics account
for about 50% of case of drug-induced priapism’, with a presumed pathophysiology of
peripheral alpha-1 adrenergic blockade interfering with sympathetic control of penile
detumescence’. Avoid drugs with greater peripheral alpha-adrenergic affinity, such as
chlorpromazine and risperidone!®!; particularly for patients who take other alpha-
blocking drugs (including illicit substances such as cocaine!'?). Adding other drugs that
increase the plasma concentration of the alpha-blocking medication may also increase
the risk of priapism®15.

Of the antidepressants, trazodone is associated with priapism (it is also an alpha-

blocker) and should thus be avoided*®.
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DRUG INTERACTIONS

Case reports describe reductions in carbamazepine and valproate serum concentrations
by hydroxycarbamide. Monitor plasma concentrations.
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INTRODUCTION

Glucocorticoids and mineralocorticoids are steroid hormones, secreted predominantly
by the adrenal glands. Glucocorticoids include corticosterone and cortisol, and
mineralocorticoids include aldosterone. Together, they are termed corticosteroids.
Glucocorticoids regulate metabolic activity, immune function, and behaviour'.
Mineralocorticoids increase sodium resorption in the kidneys, salivary glands, and
intestine'. Synthetic versions of these hormones are modified to enhance anti-
inflammatory effects and extend biological duration of action. These synthetic
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chemicals may possess predominantly glucocorticoid (e.g. prednisolone, triamcinolone,
methylprednisolone, dexamethasone) or mineralocorticoid properties (e.g. fludro-
cortisone). Their immune-suppressing and anti-inflammatory properties are used in
a wide range of clinical situations, including allergy, rheumatic disease, gastro-
intestinal disorders, ophthalmic conditions, dermatological conditions, asthma,
chronic obstructive pulmonary disease, systemic lupus erythematosus, cancer, and
to avoid transplant rejection.

Psychiatric effects of corticosteroids

Since their introduction to clinical use in the 1950s, physical and neuropsychiatric
adverse effects of corticosteroids have been recorded in both acute and chronic
use. Psychiatric symptoms include depression, anxiety, psychosis, and mania. It is
suggested that short-term use of corticosteroids is more often associated with
euphoria or mania, and depression occurs more frequently with long-term pre-
scriptions?. This is consistent with the observation that depression is common in
Cushing’s disease, a disorder of chronic excess endogenous corticosteroid excess,
occurring in more than 50% of patients®. Synthetic corticosteroids have the same
effect. In one cohort study, more than half of patients taking prednisone had devel-
oped neuropsychiatric symptoms by 3 months of treatment*. A large UK database
study found the incidence of neuropsychiatric outcomes overall to be 22.2 cases
per 100 person-years for first-course treatments®. In this study, compared with
people with the same underlying medical disease, those treated with glucocorti-
coids were almost twice as likely to develop depression, four times as likely to
develop mania, and five times as likely to develop delirium. They were seven times
as likely to attempt suicide.

The mechanism for neuropsychiatric effects of corticosteroids is not clear. Cortisol is
released from the adrenal glands in response to stress® and regulated by a negative feed-
back system. Administration of exogenous corticosteroids activates pituitary glucocor-
ticoid receptors, whilst suppressing adrenal cortisol secretion, depleting endogenous
cortisol, and reducing stimulation at mineralocorticoid receptors. The resulting imbal-
ance between glucocorticoid and mineralocorticoid receptor activation may underlie
the neuropsychiatric effects of glucocorticoid treatment®’. High cortisol levels also
inhibit brain-derived neurotrophic factor, low levels of which may contribute to depres-
sion and anxiety®.

RISK FACTORS

The risk of experiencing a neuropsychiatric adverse effect with corticosteroid treatment
increases with dose’, although the dose does not predict onset, severity, or type or dura-
tion of symptoms?. The widely cited Boston Collaborative Drug Surveillance Program’
examined 718 medical inpatients who were initiated on prednisone. They found acute
psychiatric reactions occurred in only 1.3% of patients taking less than 40mg pred-
nisone per day, but this increased to 4.6 % of patients at 40-80mg per day, and 18% at
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doses of more than 80mg. Drug—drug interactions that increase the effective dose of a
steroid have the same effect, and steroid-induced psychosis has been described after
addition of clarithromycin to prednisone!®. (Clarithromycin inhibits CYP3A4
enzyme activity, the route of metabolism of prednisolone — the active metabolite of
prednisone.)

The risk also increases with age®>*!! and with history of previous neuropsychiatric
adverse effects when taking corticosteroid treatment®. In one study, the hazard ratio of
having a recurrence of the same psychiatric side effects experienced on a prior course of
glucocorticoids was 1.32° — a 32% increased risk above baseline for the same adverse
effect recurring.

Whether having a history of psychiatric illness increases the risk of experiencing
psychiatric adverse effects as a result of corticosteroid treatment is not entirely clear.
Small studies have found no link*»'** (or even an improvement in depression during
corticosteroid treatment®’). In contrast, a large primary care study found patients with
a prior history of depression, mania, panic disorder, suicide attempt, or delirium
(psychotic disorders were not included) were at increased risk of developing the same
disorder when exposed to glucocorticoids®. The size of this study and associated statis-
tical power lend it more weight than the earlier reports.

TIME OF ONSET

Neuropsychiatric adverse effects can occur at any time, from almost immediately after
initiation of the corticosteroid to some time after treatment has stopped. Most reactions
appear to occur within the first few weeks. A review of case reports found a median
time to onset of 11.5 days, with 39% of adverse reactions occurring in the first week,
62% within 2 weeks, and 83% within 6 weeks of initiation'!.

Corticosteroid-induced psychiatric effects can also occur as a result of corticoster-
oid withdrawal. A UK primary care database study found that during withdrawal
from 1-3 years of glucocorticoid treatment, incident rates of depression were 11.1 per
100 person-years'®. Depression was more common in the withdrawal period than
delirium (3.9 per 100 patient-years), mania (0.4), or panic disorder (0.4). Having a
history of depression increased the risk of developing depression during glucocorticoid
discontinuation. Age, sex, or time period of glucocorticoid exposure had no influence.
Longer-acting glucocorticoids (dexamethasone, betamethasone, triamcinolone) con-
ferred more risk than shorter-acting drugs (prednisolone, methylprednisolone). The
authors suggest that management strategies in these scenarios should include assess-
ment for adrenal insufficiency (a range of psychiatric presentations, including depres-
sion, anxiety, mania, psychosis, and cognitive impairment, have been associated with
adrenal insufficiency'’), and then reintroduction of the corticosteroid!®, followed pre-
sumably by a more gradual withdrawal.

Neuropsychiatric symptoms may even occur after cessation of treatment.
The corticosteroids dexamethasone and betamethasone have long half-lives (up to 54h'?)
and as a result may accumulate. Psychosis has been reported days after the last dose
was given®’.
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MANAGEMENT

Dose reduction of the corticosteroid, and ideally cessation, is the preferable management
strategy should psychiatric side effects occur?. In principle, short courses of corti-
costeroids (less than 3 weeks) can be stopped abruptly. Long-term corticosteroids
must be withdrawn slowly to minimise the risk of adrenal insufficiency and crisis®!.
A tapering plan should be drawn up by the medical team prescribing the corticosteroid
and the patient monitored for signs of relapse of the condition they were prescribed
to treat.

If the corticosteroid cannot be reduced or stopped, then specific management of the
psychiatric adverse effect(s) may be required. Management strategies are discussed
below.

Depression

Depression is the most common neuropsychiatric adverse effect reported with long-
term glucocorticoid treatment, with reported prevalence rates at two to three times
those of the general population®?2. Women appear to be at higher risk®.

There are many case reports describing successful use of SSRIs, SNRIs, and lithium
in the treatment of corticosteroid-induced depression®", but no controlled trials to
direct selection of one drug over another. TCAs should be avoided, given the heightened
risk of suicide in this population. ECT has been used in corticosteroid-induced psy-
chotic depression'. Treatment should be chosen based on the patient’s medical and
psychiatric treatment history.

Psychosis

There are no data to guide antipsychotic selection in the management of corticosteroid-
induced psychosis. Avoid initiating TCAs — as well as the risk in suicide, some case series
suggest they may worsen corticosteroid-induced psychoses'??*?*, ECT has been used
successfully in cases unresponsive to pharmacotherapy!'%.

Mania

Several publications report hypomania or mania to be the most common acute psychiatric
adverse effect with corticosteroid treatment'’. Men are more likely to develop mania or
delirium than depression when taking glucocorticoids”.

Numerous case reports describe the successful management of corticosteroid-
induced mania or hypomania with a range of drugs, including antipsychotics, mood
stabilisers, benzodiazepines, and combinations of all of these!. A single open-label
trial of the use of olanzapine in 12 patients with corticosteroid-induced mania or
mixed symptoms found it to be effective and well tolerated?®. There are insufficient
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data to support the selection of any pharmacological strategy over another.
Carbamazepine should be avoided as its induction of CYP3A4 results in lower plasma
concentrations of glucocorticoids.

PROGNOSIS

Psychiatric adverse effects with corticosteroids are reversible on stopping the treatment,
but do not necessarily resolve immediately. A recent review of published case reports?’
suggested that the onset of recovery from corticosteroid-induced psychosis could be as
soon as 24 hours after either treatment for the psychosis was started or the corticoster-
oid was stopped. On average, recovery occurred within a month. This finding is echoed
by other reviews?®. Patients who were able to discontinue the corticosteroid recovered
more quickly than those who had treatment tapered or continued?’.

PROPHYLAXIS

Some data show a lower risk of corticosteroid-induced psychiatric adverse effects for
patients who have had previous treatment with corticosteroids’, probably because
patients who have had psychiatric side effects before are less likely to be prescribed
corticosteroids again. Given the important role corticosteroids can have in management
of physical illnesses, it is therefore important to address any possible role for prevention
in these cases, so patients are not unnecessarily excluded from effective treatments.
“Watchful waiting’ is employed in some case reports®®, only prescribing treatment if
adverse effects emerge. Close observation along with patient and carer education about
the risk of psychiatric adverse effects is important.

There are many reports in the literature describing successful use of various phar-
macological agents in the prevention of a range of psychiatric adverse effects in
patients taking corticosteroids. Case reports and one small retrospective study have
demonstrated successful use of various drugs, including lithium?*%°, chlorpromazine®!,
and valproate® for the prevention of corticosteroid-induced psychosis, for example.
Positive publication bias makes it impossible to assess the effectiveness of these strat-
egies. Some authors suggest that patients with medical and neurological conditions
that are themselves commonly associated with mood disorders should be particularly
considered for prophylaxis (e.g. systemic lupus erythematosus, multiple sclerosis,
epilepsy, Parkinson’s disease, and Alzheimer’s disease)®. There are no trial data to
support routine pharmacological prophylaxis in these (or any other) populations, and
so a better approach is a collaborative one with the patient, considering other risk
factors (previous adverse effects with corticosteroids, previous psychiatric history,
suicide risk, and so on).
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SUMMARY

Neuropsychiatric adverse effects of ~ Mania, delirium, confusion are more common early in treatment.

corticosteroids Depression is more common with chronic use; women are at higher risk.
Withdrawal from steroids is also associated with adverse effects, particularly
depression.

Risk factors High doses.
Older age.

Previous psychiatric adverse effects when taking corticosteroids.
Possibly pre-existing psychiatric diagnosis - data are conflicting.
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Treatment All options appear effective.
No data are available to guide drug choice.

Prophylaxis May be effective.
No data are available to guide drug choice.
There are insufficient data to support prophylaxis on the basis of pre-existing
mental illness alone.
May be considered for patients with multiple risk factors.
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GLAUCOMA AND SERIOUS MENTAL ILLNESS

‘Glaucoma’ describes a group of optic neuropathies that are characterised by progressive
degeneration of retinal ganglion cells'. It affects at least 70 million people worldwide —
the true number is likely to be higher, as the disease is frequently asymptomatic until
severe'. Glaucoma is split into two categories: open-angle and angle-closure. The ‘angle’
refers to the angle between the iris and cornea. Primary open-angle glaucoma is most
common (80% of cases). Angle-closure glaucoma is less common, and three-quarters of
cases occur in women?. Prevalence of both conditions increases with age?, possibly due
to the increasing size of the lens?.

The pathophysiology of glaucoma is not fully understood, but the principal issue is
that of raised intraocular pressure causing retinal ganglion cell death. Under normal
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circumstances, aqueous humour is secreted by the ciliary body of the eye and drained
through two pathways — the trabecular mesh and uveoscleral outflow!. In open-angle
glaucoma, the trabecular meshwork has increased resistance to aqueous flow, increas-
ing the intraocular pressure. In angle-closure glaucoma, access to the drainage path-
ways is blocked!. Acute attacks of angle-closure glaucoma are precipitated by pupillary
dilation causing the iris to bulge (‘pupillary block’), acutely closing the angle between
the iris and cornea, and are a medical emergency?.

As with other chronic diseases and mental illness, there is an association between
glaucoma and depression?, anxiety’, bipolar disorder®, and schizophrenia®. Note that
cardiovascular disease, a common comorbidity in serious mental illness, is also a major
factor that influences the progression of glaucoma’.

ANTIDEPRESSANTS

There are a variety of mechanisms through which antidepressants can both increase
and decrease intraocular pressure. Serotonergic receptors are located in several differ-
ent eye structures, and stimulation can variously reduce or enhance aqueous humour
production and affect ciliary body blood flow®. Anything that is anticholinergic or
noradrenergic carries a risk of causing or exacerbating acute angle-closure glaucoma in
patients with pre-existing narrow angles, through pupillary dilation®. What this inter-
play between receptor effects means for clinical outcomes with individual drugs is not
entirely clear.

TCAs and MAOIs

TCAs can precipitate acute angle-closure glaucoma attacks as their anticholinergic
effects can cause pupil dilation. For the same reason, MAOQIs are also a risk for angle-
closure, although they have weaker anticholinergic effects. It is possible that the risk of
an acute attack is additive if anticholinergic medicines are co-prescribed, so it is advis-
able to take account of the total prescriptions for the patient using a tool such as
Medichec (Medichec.com).

The risk for patients with open-angle glaucoma is less clear, with at least one study
showing no effect of TCAs on the risk of developing open-angle glaucoma®.

SSRIs and SNRIs

Individual studies variously find no association between the use of SSRIs and either
open-angle!®!! or angle-closure glaucoma'!, and conversely an increased risk of angle-
closure'? or glaucoma as a whole!’. Meta-analysis suggests that overall, there is no
association between risk of glaucoma and use of serotonergic antidepressants'* (but
note that evidence is limited to case-control and cohort studies). One large case-control
study in fact suggested a reduction in risk of open-angle glaucoma in patients taking
selective serotonin reuptake inhibitors (SSRIs) (odds ratio 0.70) or serotonin-
noradrenaline reuptake inhibitors (SNRIs) (odds ratio 0.71). This appeared to be an
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effect of the drugs themselves rather than depression as a diagnosis, and the study
found a dose-response relationship, with higher doses being more protective than lower.
This would give SSRI or SNRI users an overall 30% reduction in risk of open-angle
glaucoma (there was no benefit observed for patients taking TCAs)'’. By contrast, case
reports describe increases in intraocular pressure with SSRIs, although these are few in
number. Numerically more involve fluoxetine, paroxetine, and sertraline (compared
with citalopram), possibly because of the relatively increased effects on noradrenaline
uptake'®. The reason for these conflicting conclusions is not clear; heterogeneity in
study populations and study design may play a part.

SSRIs and SNRIs are undoubtedly less likely to cause attacks of acute angle-closure
glaucoma than the TCAs or MAOIs, but they may not be entirely without risk. Case
reports describe acute angle-closure attacks with various SSRIs and SNRIs'’; it may be
that increased levels of serotonin cause partial pupillary dilation and increased ciliary
body blood low, increasing aqueous production'®. Anticholinergic effects may also play
a part. Noradrenergic and dopaminergic effects may lead to mydriasis and trigger acute
angle closure, contributing to risk for SNRIs!®, vortioxetine, and SSRIs that also inhibit
noradrenaline reuptake (e.g. paroxetine'®).

Others

A large USA study found bupropion to be protective for open-angle glaucoma'?, with
the beneficial effect accumulating with chronic use (0.6% reduced risk for each addi-
tional month of use, totalling a 21% reduced hazard over 1-2 years compared with
non-users). Similarly to the data suggesting protection by SSRIs and SNRIs, this finding
was independent of indication for bupropion. The authors propose that the anti-TNF
action of bupropion may underpin this effect, and the finding is backed up at least one
other, less well controlled study?. In contrast, a case-control study found that patients
under 50 years of age taking bupropion had more than double the risk of acute angle-
closure glaucoma compared with non-users (the effect was non-significant when older
patients were included). Note, however, that acute angle-closure is a rare event, particu-
larly in younger people, and the absolute risk remains small.

There are scant data relating to the risk of glaucoma with mirtazapine. The manufac-
turers caution of the possibility of pupillary dilation causing acute angle-closure, a
concern that seems reasonable when considering the pharmacological action of mir-
tazapine, and this is described in one case report®.

Agomelatine is the only antidepressant that appears to be definitively safe in acute
angle-closure glaucoma and in open-angle glaucoma — in fact, it may be positively
beneficial for glaucoma patients?*'. One small study (10 patients with open-angle
glaucoma) found a significant reduction in intraocular pressure with agomelatine??,
possibly mediated through several different mechanisms (the influence of melatonin
on adrenergic and dopaminergic pathways, down-regulation of carbonic anhydrase,
modulation of glycosaminoglycan within trabecular meshwork, and protection of
neurons from oxidative stress)?>?3. Further studies are required to replicate this
effect. One case report suggests reversal of SSRI-induced acute angle closure by
agomelatine?*.
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Recommendation
Open angle: bupropion, agomelatine, mirtazapine, SSRI (preferably citalopram).

Closed-angle: agomelatine. Avoid TCAs and bupropion. If an SSRI is required, avoid
paroxetine, and ideally also sertraline or fluoxetine. Citalopram is preferred.

ANTIPSYCHOTICS

There is very little published literature describing any relationship between glaucoma
and antipsychotics. One small study (28 patients) found raised intraocular pressure for
patients taking ziprasidone, but not other antipsychotics®. This may be due to affinity
of ziprasidone for serotonin receptors, but the finding needs replication. Otherwise,
antipsychotics do not appear to be clearly associated with the risk of developing open
angle glaucoma, but the impact of antipsychotic-induced cardiovascular disease on the
progression of glaucoma may be important.

There are case reports describing an association of acute angle-closure glaucoma with
various antipsychotics, including several with olanzapine**?® and one with aripipra-
zole?, which may reflect anticholinergic activity. Note the likely additive risk if other
anticholinergic medicines are used for the treatment of EPSEs alongside antipsychotics.

Recommendation
Open angle: no contraindications, avoid ziprasidone.

Closed angle: no contraindications, but prefer drugs with weaker anticholinergic effects
(risperidone, sulpiride, amisulpride, haloperidol, lurasidone).

MOOD STABILISERS

Sodium valproate is suggested to be neuroprotective through antioxidative actions and
inhibition of enzymes involved in apoptosis®. Neuroprotection of retinal ganglion cells
may be helpful in the treatment of glaucoma, since it is retinal cell death that leads to
sight loss. Animal studies suggest that valproate may be effective in the management of
glaucoma by attenuating this cell death?!. Clinical studies are limited to a single pilot
study?? showing improvement in visual acuity in 31 patients with advanced glaucoma.

Similarly, lithium exerts neuroprotective actions on retinal ganglion cells®33,
Demonstration of the clinical utility of this is so far limited to animal studies®.

Topiramate, like other sulfa-based agents, can induce ‘non-pupillary block’ acute
angle-closure glaucoma3®®¥, and is also associated with an increased risk of developing
glaucoma as a whole®*¥. It should be avoided.

Carbamazepine and lamotrigine do not appear to be associated with glaucoma.

Recommendation

Do not use topiramate. Otherwise, no agent is contraindicated. Sodium valproate and
lithium may be actively beneficial.
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This chapter does not provide guidance on the acute management of drug toxicity from
overdose. Refer to Toxbase or similar reference sources.

GENERAL PRINCIPLES

There are several factors to consider when deliberating about starting, or restarting, a
psychiatric medication after an overdose of that drug. The most obvious concern is of
safety: at what point can the patient be considered to have sufficiently ‘cleared’ the drug
taken in overdose such that it is safe to either restart the drug, or commence an alternative
psychiatric medication?
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Before restarting a medication that has been taken in overdose, consideration should
be given as to whether resuming the same drug is clinically appropriate and whether the
medicine is still required. An overdose should be a prompt to review the effectiveness of
the treatment being prescribed.

How quickly will the overdosed drug be eliminated from the body?

The elimination of most drugs follows first-order kinetics. The rate of removal is proportional
to the plasma concentration of the drug and is best expressed by the drug’s half-life, the
time taken for the plasma concentration to halve.

It is often said that a drug can be considered completely removed from the body after
five half-lives'. After one half-life, 50% of the initial total drug dose remains, after two
half-lives 25% remains, after three half-lives 12.5%, after four half-lives 6.25%, and
after five half-lives 3.125%. Whilst this rule may be useful in estimating a minimum
time gap before recommencing treatment, it is by no means foolproof. For example,
these percentages apply to the dose taken in overdose, which may be very large and give
very high plasma concentrations (making even 3.125% of this blood level suprathera-
peutic). If the overdose is sufficiently large, hepatic cytochrome P450 (CYP) enzyme
function may become saturated, switching elimination to a zero-order model and delay-
ing clearance still further.

Knowing the half-life of a particular drug does not provide certainty about its rate of
elimination. Drug half-lives quoted in the literature, or by manufacturers, will inevita-
bly describe an average. This is calculated from either single-dose or short-course phar-
macokinetic studies, run in healthy volunteers, who are usually male and Caucasian.
The actual half-life of a drug in an individual may be significantly different, influenced
by many factors including other medication or substances that have been taken, and
variations in CYP enzyme function. Even if all these patient-specific factors were taken
into account, the half-life of a drug in overdose may be longer than in therapeutic use.

Other factors may also be important, depending on the drug in question. The absorp-
tion of the drug may be slowed if gastric transit time is increased (as for anticholinergic
drugs), therefore slowing both the onset of toxicity and the eventual clearance of the
overdose. The formulation taken may also be relevant, with sustained-release tablets or
capsules slowing the rate of drug absorption and total elimination time. Sustained-
release quetiapine tablets can form bezoars in the stomach, further slowing this pro-
cess?. Drugs that rely wholly or in part on renal clearance (e.g. lithium) may have their
clearance half-life extended if there is a decline in renal function - for example, if acute
kidney injury accompanies the clinical presentation. Acute liver injury or reduction in
hepatic blood flow may have the same effect for drugs metabolised in this way.

It is not only the parent drug but also the metabolites that must be considered — if
pharmacologically active, the route of elimination for these must also be taken into
account. For example, the didesmethyl metabolite of citalopram causes QT prolonga-
tion and seizures in high plasma concentrations. Check also for pharmacokinetic inter-
actions with any other drugs taken before, during, or after the overdose. Drugs that
inhibit CYP enzymes may slow the rate of metabolism of the drug taken in overdose,
prolonging expected recovery times.
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In some cases, elimination of drugs taken in overdose may be faster than expected, or
plasma concentrations may be lower than expected in relation to the dose taken. If
patients have vomited, some portion of the dose taken may not be absorbed. Smoking
and other concurrent drugs can induce the metabolism of some psychiatric drugs (e.g.
CYP metabolism of clozapine and olanzapine is induced by cigarette smoking). Drug
elimination may also be increased depending on the treatment received for the overdose.
For example, gut decontamination with activated charcoal can reduce the absorption of
many drugs in patients presenting within one hour of a potentially toxic overdose, but its
effectiveness decreases the longer the time gap is between overdose and administration.

ANTIDEPRESSANTS

Acute cardiovascular toxicity may present with refractory hypotension related to
myocardial depression in tricyclic antidepressant (TCA) overdose. Acidosis, arrhyth-
mias and seizures can exacerbate hypotension. ECGs typically demonstrate intraven-
tricular conduction delay evident by QRS prolongation. The anticholinergic effect of
TCAs may also prolong absorption times as gastric emptying is slowed?. Seizures and
ECG changes, including prolongation of the QT interval predisposing to ventricular
arrhythmias, may occur in SSRI overdoses (e.g. citalopram and escitalopram).
Serotonin syndrome occurs most frequently following the use of combinations of sero-
tonergic agents but may also occur following high therapeutic dosing or overdoses of
a single drug (e.g. SSRIs, SNRIs).

Plasma concentrations of antidepressants are not routinely measured by most hospital
pathology laboratories, and are unlikely to be readily available in a useful timeframe.
Furthermore, for many drugs there is no established relationship between effect and
serum concentration, making their interpretation problematic. When starting or restart-
ing agents, the ECG (particularly QT and QRS intervals) and other cardiac parameters
such as heart rate and blood pressure should be normal. Clinical signs and symptoms
related to the overdose and related toxidromes may include dilated pupils, nystagmus,
dizziness, ataxia, delirium, myoclonus, or muscle twitching. Patients may be observed
to be picking at clothing or bedding due to ongoing anticholinergic effects. These signs
should also be resolved before restarting.

ANTIPSYCHOTICS

Overdose with antipsychotics produces a range of symptoms affecting the central nerv-
ous and cardiovascular systems. Sedation is common, arising from histamine H, recep-
tor blockade in the central nervous system, and is particularly pronounced with
clozapine and quetiapine*. Profound CNS depression can lead to respiratory depres-
sion, and seizures are possible. Extrapyramidal syndromes may occur, including neuro-
leptic malignant syndrome, acute dystonia, and acute akathisia’. Cardiovascular
toxicity may include hypotension, due to alpha-1 adrenergic mediated vasodilatation or
impaired myocardial contractility®. Arrhythmias result from cardiac potassium channel
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blockade, causing prolongation of the QTc¢ interval and torsades de pointes. Central
and peripheral anticholinergic antagonism may cause hyperthermia, tachycardia,
urinary retention, slowed bowel motility, and repetitive picking behaviour.

As for the antidepressants, plasma concentration monitoring is unlikely to be readily
available (with the exception of clozapine, see below), and similarly does not always
correlate well with clinical signs and symptoms. Check that the ECG and other cardio-
vascular parameters are normal before starting drugs after an antipsychotic overdose.

PRACTICAL ADVICE

Drug plasma concentrations have limited utility in the immediate evaluation and
management of the acute overdose. Psychiatric medicines tend to have prolonged absorption
phases and a wide variability in terminal elimination. Plasma concentrations may be used to
guide a decision about whether and when to (re)start psychiatric medication, but they are
often not routinely available, or not available in a meaningful timeframe. If they are quickly
available, consider waiting until the plasma concentration reaches a therapeutic level (see
table below) before starting psychiatric medication. Plasma concentration determinations
may also be used to avoid inadvertently leaving a patient with subtherapeutic plasma concen-
trations (i.e. allowing restarting of medication before the plasma concentration drops to zero),
and in the case of clozapine, avoiding the need for lengthy re-titration of doses.

In the majority of cases where plasma concentrations are not easily or usefully avail-
able, decisions about (re)starting medicines are based on a pragmatic approach, utilis-
ing pharmacological principles in the context of clinical signs and symptoms. The first
step should always be to look at the patient. Does the patient appear toxic? Drowsy?
Consider what adverse effects would be expected of the drug in question if the plasma
concentration was high. For many drugs used in mental health this is sedation, but
consider extrapyramidal side effects (antipsychotics), QT prolongation, and other ECG
changes (antipsychotics and antidepressants). The physical health of the patient is more
important than drug plasma concentrations.

Consider whether there are any adverse effects that would be particularly concerning
for the patient, taking into account comorbidity and other medication. For example, a
patient with a history of cardiac arrhythmia may be at heightened risk of antidepressant-
induced arrhythmia. Patients with a history of epilepsy may have increased vulnerabil-
ity to a reduction in seizure threshold from antipsychotic toxicity. Where adverse effects
can be monitored, do so (e.g. ECG).

The risk of not prescribing needs to be balanced against the risk of adverse effects. In
some cases, the drug taken in overdose was not effective for treatment of psychiatric
symptoms, and patients can then continue to be mentally unwell despite having high
plasma concentrations of psychiatric medication. If treatment cannot wait, then it may
be necessary to administer sedatives such as benzodiazepines as an interim measure if it
is unsafe to start another antipsychotic, antidepressant, or mood stabiliser. Consider the
risks of starting a new drug before the one taken in overdose has been eliminated in the
same way as if cross-tapering the medicines (antidepressant switching guidelines may
be a useful tool to indicate potential risks, for example).
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Clozapine

It is essential that plasma concentrations are used to guide reintroduction of clo-
zapine after an overdose (of clozapine) has been taken. It is a drug with potential
to be particularly toxic in overdose compared with other antipsychotics, and the
plasma concentration may not decline in a predictably linear fashion (making the
‘five half-lives’ rule redundant). Case reports describe biphasic absorption of clo-
zapine in overdose”, and plateaus in plasma concentration lasting for several
days. This may be a result of the slowed gastric emptying caused by the anticho-
linergic effects of clozapine, or CYP enzyme saturation. Concurrent inflammatory
disease, including infection (pneumonia is common®), may impair metabolism and
elimination'®.

The patient should be observed for cardiac adverse effects, notably hypotension,
tachycardia, and QT prolongation and the associated risk of ventricular arrhythmia.
Seizures are more likely at high plasma concentrations. CNS effects leading to reduced
consciousness, coma, and respiratory depression may result in pneumonia due to aspi-
ration of excessive hypersalivation. Acute renal failure has been reported!!, probably a
consequence of reduced renal blood flow arising from hypotension.

If access to rapid turnaround plasma concentration testing is available (i.e. point-of-
care testing), then it may be possible to restart clozapine before the plasma concentra-
tion drops to zero. If clozapine can be restarted when the plasma concentration is
within the therapeutic range, then the usual slow dose titration can be avoided. The
following guidance is suggested.

Plasma concentration (ng/ml) Action

>500 Do not administer clozapine.
Repeat plasma concentration in 24h.

100-500 Day 1: Give 50% of the usual maintenance dose in two divided doses.
Day 2: Give the usual maintenance dose in two divided doses.

>0 but <100 Day 1: Give 25% of the usual maintenance dose in two divided doses.
Day 2: Give 50% of the usual maintenance dose in two divided doses.
Day 3: Give the usual maintenance dose in two divided doses.

Note that dose increases should only be given if the previous dose was tolerated —
if tachycardia, hypotension, or drowsiness occurs, then revert to the previously toler-
ated dose (or withhold clozapine for a further 12-24h before attempting to restart
again).

Summary

= Following overdose, observe the patient for signs of adverse effects / toxicity (refer to
Toxbase for the management of acute toxicity).

= If plasma concentrations are available, they may be used to determine when a level
reaches the therapeutic range, but note that many drugs do not have a well-established
relationship between effect and serum concentration.
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u If the plasma concentration is not available, use the total amount of drug taken and
the half-life to calculate the time at which the plasma concentration is likely to be
within therapeutic range. If the drug taken has active metabolites, use the longest
half-life of the active moieties.

= If plasma concentrations are not available and the amount of drug taken is unknown,
calculate five half-lives and use this as a guide amount of time to wait before starting
or restarting a psychiatric medication. If the drug taken has active metabolites, use
the longest half-life of the active moiety.

= Overdose histories are frequently not disclosed, or are unreliable. If there are minimal
clinical signs and symptoms, it may not be justifiable to withhold treatments for peri-
ods as long as indicated by calculations based on half-lives. In these cases, take a
pragmatic approach and consider restarting medicines after 1-2 days.

= Only restart a drug (or start a new drug) if the patient is medically fit to do so (i.e.
showing no signs of toxicity, observations are normal, ECG is normal). Avoid starting
more than one drug at a time.

= Ideally, observe the patient (in hospital or at home) for at least 3-5 days after a drug
is (re)started. If this is not possible, advise patients to seek medical advice if they feel
unwell after discharge.

= In all cases, use clinical judgement — do not start medicines if the patient is unwell and
it is unsafe to do so. Conversely, it may be possible to start medicines earlier than
outlined above if the patient is physically well and there is a clinical need to do so.
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Worked examples

For a patient who has taken 300mg of olanzapine, plasma concentration is unknown.
The half-life of olanzapine may be up to 60h; therefore:

= After 60h the effective dose is 150mg.

s After 120h = 75mg.

s After 180h = 37.5mg.

s After 240h = 18.75mg — within normal dose range; the patient could start at 20mg.
= After 300h = 9.375mg — within normal dose range; the patient could start at 10mg.

For a patient who has taken 600mg of venlafaxine, plasma concentration is unknown.
The half-life of venlafaxine is up to 14h, with an active metabolite half-life of up to 20h;
therefore:

= After 20h the effective dose is 300mg.
» After 40h the effective dose is 150mg — within normal range, the patient could restart.
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THERAPEUTIC REFERENCE RANGES AND HALF-LIVES

Drug (active Therapeutic reference  Half-life (active Specific considerations'
metabolite) range (ng/ml)' metabolite)™?

Antidepressants

TCAs Prolonged QRS/ QT, cardiac
arrhythmia, hypotension,
anticholinergic effects, seizures

Amitriptyline (nortriptyline) 80-200 Amitriptyline 10-28h
(18-44h)
Clomipramine 230-450 Clomipramine
(N-desmethylclomipramine) 16-60h (37-43h)
Dosulepin 45-100 18-21h
Imipramine (desipramine) ~ 175-300 11-25h (15-18h)
Nortriptyline 70-170 18-44h
Trimipramine 150-300 23-24h ~
SSRIs and SNRIs Serotonin syndrome E
Fluvoxamine 60-230 21-43h Seizures E
Sertraline 10-150 22-36h S
Paroxetine 20-65 12-44h
Citalopram 50-110 38-48h Prolonged QT
Escitalopram 15-80 27-32h Prolonged QT
Fluoxetine 120-500 4-6 days (4-15 days)
(N-desmethylfluoxetine)
Venlafaxine XL 100-400 4-14h (10-20h) Prolonged QT, hypertension,
(O-desmethylvenlafaxine) tachycardia, seizures
Duloxetine 30-120 9-19h Seizures
Vortioxetine 10-40 57-66h
MAOIs Tachycardia, seizures
Moclobemide 300-1000 2-7h Hyperreflexia, serotonin syndrome
Tranylcypromine <50 1-3h Hyperthermia, hypertension
Others
Agomelatine 7-300 1-2h
Bupropion (+ 850-1500 1-15h (17-47h)
hydroxybupropion)
Mianserin 15-70 13-33h
Mirtazapine 30-80 20-40h Sedation, hypotension, tachycardia
Trazodone 700-1000 4-11h

(Continued)
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Drug (active Therapeutic reference  Half-life (active Specific considerations
metabolite) range (ng/ml)' metabolite)™?
Antipsychotics
Typicals EPSEs, QT prolongation, sedation
Chlorpromazine 30-300 15-30h Seizures
Flupenthixol 0.5-5 20-40h
Haloperidol 1-10 12-36h
Pimozide 15-20 23-43h
Sulpiride 200-1000 8-14h
Zuclopenthixol 4-50 15-25h
Atypicals QT prolongation, sedation
Amisulpride 100-230 12-20h Renally cleared
Quetiapine 100-500 6-11h (10-13h) Seizures, tachycardia
(N-desalkylquetiapine)
= Avripiprazole 100-350 60-80h (30-47h) Orthostatic hypotension,
= (dehydroaripiprazole) tachycardia
5 Asenapine 1-5 13-39%h
5 Cariprazine 10-20 48-120h
Clozapine 350-500 12-16h Tachycardia, seizures,
hypersalivation
Lurasidone 15-40 20-40h
Olanzapine 20-80 30-60h Arrhythmias
Paliperidone 20-60 17-23h
Risperidone (paliperidone)  20-60 2-4h (17-23h) Tachycardia, heart block

Mood stabilisers

Carbamazepine 4-10mcg/ml 10-20h
Lamotrigine 1-6mcg/ml 14-104h
Lithium 0.5-1.2mmol/I 14-30h
Sodium valproate 50-100mcg/ml 11-17h
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Oral administration of medicines may not always be possible. Patients may be unable or
unwilling to take medicines orally, or gastrointestinal absorption of medication may be com-
promised. Alternative treatments such as psychological interventions and electroconvulsive
therapy (ECT) are often either impractical or contra-indicated in the medically unwell
patient. In these circumstances, clinicians may look to administer medicines by other routes.

In some scenarios, it may be necessary to consider indications and routes of adminis-
tration that are outside standard labelling. For example, psychotropics that are not con-
ventionally labelled antidepressants may possess pharmacological antidepressant
activity, and may be more readily available in non-oral formulations. Many of the atypi-
cal antipsychotics are available as intramuscular injections, although data supporting
use in depression are limited to oral adjunct of standard antidepressants. But when faced
with few to zero alternative treatment options, a trial of a drug with the desired pharma-
cological properties, even if not the relevant licensed indication, may be worthwhile.

Use of off-label formulations or licensed formulations via unlicensed routes (crushing
tablets, administering via enteral feeding tubes) requires documentation of the reason-
ing for the choice of treatment and route, as with all unlicensed preparations!. If at all
possible, every effort should be made to outline this reasoning to the patient and/or
their next of kin. Prescribers should note the restrictions and guidelines associated with
product licensing relevant to their country of practice.

ENTERAL FEEDING TUBES

If the patient has a feeding tube in place, medicines can usually be administered using this
route. Enteral feeding tubes can be inserted via the nasopharynx into the stomach (nasogas-
tric, NG) or jejunum (nasojejunal, NJ). Alternately, the tube may be inserted directly into
the gastrointestinal tract through the skin, either into the stomach (percutaneous endo-
scopic gastrostomy, PEG) or jejunum (jejunostomy, often a PEG with an extension into the
jejunum, PEG-]). Wide-bore tubes may be inserted NG and used for aspiration or drainage
(Ryles tubes). Ryles tubes cannot usually be used for medicine administration unless it is
possible to temporarily pause the drainage. (It is worth checking whether this is the case.)

Delivery of drugs via NG or PEG would be expected to afford little change in phar-
macokinetics, since most drug absorption occurs in the small intestine, distal to the
point of delivery via the tube. However, scant data are published describing either
plasma concentrations or patient outcomes when psychotropics are delivered via enteral
tubes. One case report found reduced plasma concentrations of clozapine using a PEG?.
Delivery of drugs via gastric access devices can be influenced by enteral feeds, resulting
in reduced absorption (e.g. tetracyclines, levothyroxine, bisphosphonates), premature
degradation and activation (proton pump inhibitors), increased absorption (carbamaz-
epine), or chelation (warfarin, tetracyclines, phenytoin)3.

Administration into the jejunum (‘postpyloric’, NJ or PEG-]) may be more problem-
atic for drug delivery than NG routes. Both increased and decreased absorption can
occur. Increased absorption may result because of the reduced opportunity for degrada-
tion by stomach acid or reduced first-pass metabolism*. Reduced absorption may be a
consequence of the missed opportunity for absorption in the duodenum.
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The position of the tube may also cause problems, as the distal point of the tube can
migrate along the gastrointestinal tract, potentially delivering medication to sites other
than those considered optimal for absorption®. Tube occlusion can occur; it is more
likely if drugs are inadequately suspended (e.g. with large insoluble solid particles) and
if the tubes are narrow and/or longer?.

Reliable information on exactly where in the gastrointestinal tract various drugs are
absorbed is lacking. In most scenarios, this information is redundant in respect to choice
since alternative options for administration may be very limited, if available at all. In
general, if an enteral tube can be used for medicines administration it is better to try this
route and observe response rather than dismissing it for fear of lack of drug absorption.

Where possible, use commercial liquid formulations of drugs to administer via enteral
tubes. These will either be solutions or suspensions of non-clumping fine particles.
Orodispersible formulations can be dispersed in water. If no liquid formulation is available,
in the majority of cases there is little risk to crushing tablets. The absence of evidence for
doing this should not be a barrier if there is nothing about the formulation of the tablet that
obviously precludes crushing. Crushing should aim to reduce particle size to a minimum.

The use of plasma concentrations to guide dosing when using enteral feeding tubes is
recommended when using drugs with a narrow therapeutic index (clozapine, lithium).
Plasma level monitoring may also be helpful for some cases in differentiating between
non-response and lack of absorption.

ANTIDEPRESSANTS

Very few non-oral formulations of antidepressants are available as commercial products.
Most formulations do not have formal licences and may be very difficult to obtain, being
available only through pharmaceutical importers or from Specials manufacturers.

Sublingual

There are a small number of case reports supporting the effectiveness of fluoxetine
liquid used sublingually in depressed, medically compromised patients’. In these reports,
doses of up to 60mg a day produced plasma fluoxetine and norfluoxetine levels towards
the lower end of the proposed therapeutic range’. Ketamine injection has also been used
sublingually, with apparent good efficacy®. It may be better tolerated than other routes
of administration (IV or SC)e.

Buccal

Selegiline is available as oral lyophilisates for absorption in the buccal cavity (licensed
for the treatment of Parkinson’s disease), but is selective for MAQO-B inhibition at the
1.25mg doses available. A lack of action at MAO-A in the central nervous system at
these doses is thought to preclude antidepressant activity’. A very small study of orally
disintegrating 10mg/day selegiline, however, showed significant inhibition of brain
MAO-A, but clinical antidepressant activity has not been investigated®.

CHAPTER 13
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One case report describes buccal administration of amitriptyline tablets® achieving
therapeutic plasma levels. Another case used orodispersible mirtazapine assuming buc-
cal absorption??, although no plasma levels were reported. No information is available
to suggest that orodispersible mirtazapine is actually absorbed through the buccal
mucosa (as opposed to dispersing in saliva that is then swallowed).

Intravenous and intramuscular

Intravenous formulations of antidepressants avoid the first pass effect, leading to
somewhat higher drug plasma levels''? and perhaps greater response!>!3; but not
necessarily faster onset of action!> ¢, The placebo effect associated with IV adminis-
tration is known to be large!’. Calculating the correct parenteral dose of antidepres-
sants is difficult given the variable first pass effect to which oral drugs are usually
subject. Parenteral doses can be expected to be much lower than oral doses and give
the same effect.

Intravenous citalopram followed by maintenance oral citalopram may be a clinically
useful treatment strategy for severely depressed, hospitalised patients'®. Better efficacy
and faster response (compared with oral doses) have also been demonstrated when
using IV citalopram in treating symptoms of obsessive compulsive disorder!$. The TV
preparation appears to be well-tolerated; the most common adverse events are nausea,
headache, tremor, and somnolence, similar to oral administration!>?°. A case report of
a 65-year-old man described acute hyperkinetic delirium associated with IV citalo-
pram?!. Intravenous escitalopram is described in the literature, although studies reported
to date are pharmacokinetic analyses?. Oral citalopram is associated with a higher risk
of QTc¢ prolongation than other SSRIs. If used IV in a medically compromised patient,
ECG monitoring is recommended.

Mirtazapine has been administered by slow infusion at a dose of 15mg/day for
14 days in two studies and was well tolerated??*. There are reports of IV mirtazapine
6-30mg/day being used to treat hyperemesis gravidarum?>2¢, but the intravenous
preparation does not appear to be commercially available.

Amitriptyline was available as both an IV and IM injection (IM injection has been
given IV) and both routes have been used in the treatment of postoperative pain and
depression?’. The concentration of the IM preparation (10mg/ml) may mean a high
volume injection is needed to achieve antidepressant doses and this clearly militates
against its use intramuscularly?®. It is no longer available in most parts of the world.

Clomipramine is probably the most widely studied IV antidepressant. Pulse-loading
doses of intravenous clomipramine have been shown to produce a larger and more
rapid decrease in obsessive compulsive disorder symptoms compared with oral doses'".
The potential for serious cardiac side effects when using any tricyclic antidepressant
intravenously necessitates monitoring of pulse, blood pressure and ECG.

Injectable trazodone is available in Italy for intramuscular or intravenous use. Small
studies demonstrate efficacy in depression®’, and psychomotor agitation in bipolar dis-
order332, Sedation is common.

Allopregnanolone (marketed as brexanolone) is an endogenous progesterone metab-
olite licensed in the USA for intravenous treatment of postpartum depression. Given the
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unique mechanism of action, it is probably not suitable for treatment of other types of
depression.

Extensive studies of IV ketamine, a glutamate N-methyl-d-aspartate (NMDA) recep-
tor antagonist, have demonstrated rapid, albeit short-lived antidepressant effects.
Concerns over long-term duration of response may be less relevant for acutely medi-
cally unwell patients. Ketamine has also been delivered via intranasal®*, IM, and SC
routes®>*®, sublingually®3” and via transmucosal routes®®.

IV and IM scopolamine (hyoscine) as an antidepressant has also been investigated.
Studies to date have been conflicting, with some failing to demonstrate any effect in
depression and others suggesting rapid antidepressant effects within 72h in both unipo-
lar and bipolar depression®-*2. Anticholinergic adverse effects are likely (blurred vision,
dry mouth, drowsiness, dizziness, tachycardia, anxiety).

Flupentixol long-acting intramuscular injection has been used in low doses for the
treatment of depression®.

Transdermal

Amitriptyline gel is used in pain clinics as an adjuvant in the treatment of a variety of
chronic pain conditions**. It is usually prepared as a 50mmol/L or 100mmol/L gel
with or without lidocaine. Although it has proven analgesic activity, there are no pub-
lished data on the plasma levels attained via this route. Nortriptyline hydrochloride has
been formulated as a transdermal patch for smoking cessation*. Nanoemulsion formu-
lations of imipramine and of doxepin have also been formulated for transdermal deliv-
ery for use as analgesics*’. At the time of writing, there are no published studies on
nortriptyline patches or imipramine or doxepin nanoemulsions in depression. It is
unlikely that any of these formulations achieve plasma concentrations high enough to
elicit antidepressant effects.

Oral selegiline at doses greater than 20mg/day may be antidepressant, but enzyme
selectivity is lost at these doses, necessitating a tyramine-restricted diet***. Selegiline
can instead be administered transdermally®’. Selegiline patches, marketed as Emsam™,
deliver 25-30% of the selegiline content over 24h; steady-state plasma concentrations
are achieved within § days of daily dosing®'. This route bypasses first-pass metabolism,
thereby providing a higher, more sustained, plasma concentration of selegiline while
being relatively sparing of the gastrointestinal MAO-A system®>%3. There seems to be no
need for tyramine restriction when the lower dose patch (6mg/24h) is used, and there
have been no reports of hypertensive reactions even with the higher-dose patch. Patients
using the higher-strength patches (9 or 12mg/24h) should avoid very high tyramine
content food substances™ but generally transdermal selegiline is well tolerated.

Rectal

The rectal mucosa lacks the extensive villi and microvilli of other parts of the
gastrointestinal tract, limiting its surface area. Therefore rectal agents need to be in
a formulation that maximises the extent of contact the active ingredient will have
with the mucosa. There are no readily available antidepressant suppositories, but

CHAPTER 13



)
e
o
i}
-
o
<
I
v

152 Mental Health Conditions in Physical lliness

extemporaneous preparation is possible. For example, amitriptyline (in cocoa but-
ter) suppositories have been manufactured by a hospital pharmacy and administered
in a dose of 50mg twice daily with some subjective success®>*¢. Doxepin capsules
have been administered via the rectal route directly in the treatment of cancer-related
pain (without a special formulation) and produced plasma concentrations within the
supposed therapeutic range®’. Similarly, it has been reported that extemporaneously
manufactured imipramine and clomipramine suppositories produced plasma levels
comparable with the oral route of administration®®. Trazodone has also been suc-
cessfully administered in a suppository formulation postoperatively for a patient
who was stable on the oral formulation prior to surgery*®”. Sertraline tablets admin-
istered rectally have also been used with success in a critically ill patient with bowel
compromise’’.

Intranasal

Esketamine is available as a nasal spray (Spravato) and was licensed in the UK in 2019
and in the USA in 2020 for treatment-resistant major depressive disorder. It requires
specific administration practices (tilting of the head, sniffing), which may not be pos-
sible to adhere to in medically unwell patients. At the time of writing, the UK National
Institute of Health and Care Excellence had not recommended intranasal esketamine
for use in treatment-resistant depression due to concerns over clinical- and cost-
effectiveness (in long-term use). This may make it difficult to obtain in UK hospitals,
where ketamine (in other formulations) is cheap and readily available.

ANTIPSYCHOTICS

Sublingual

Asenapine is manufactured as a sublingual tablet. Once placed under the tongue, the
tablet dissolves in saliva within seconds, and peak plasma concentrations are attained
within 0.5-1.5h®°, The bioavailability of asenapine is very low if the tablet is swallowed
(less than 2%).

The orodispersible formulation of olanzapine is not designed for sublingual use. As
for other orodispersible preparations, the tablets dissolve in saliva, which is then swal-
lowed. Drug absorption occurs in the gastrointestinal tract, not buccally. This limits
the usefulness of orodispersible preparations for patients who lack a functioning gas-
trointestinal tract. However, two case reports describe successful ‘sublingual’ use of
orodispersible olanzapine in end of life care®2. One study in 10 healthy volunteers
given sublingual orordispersible olanzapine demonstrated attainment of plasma con-
centrations comparable to standard oral tablets and normal use of the orodispersible
formulation®. (In this study, participants held dispersible olanzapine in their mouths
for 15min and ‘were encouraged not to swallow’.)

Haloperidol ampoules have been used sublingually in end of life care for the manage-
ment of agitation, nausea, and vomiting®,
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Intramuscular

Short-acting intramuscular preparations are commercially available for haloperidol,
droperidol, ziprasidone, chlorpromazine, fluphenazine, aripiprazole, and olanzapine.
Zuclopenthixol acetate (marketed as Acuphase) is given intramuscularly and is rapidly
absorbed but slow to act. Sedation may occur within 2—4h, but antipsychotic action is
evident after 8h®.

When clozapine was first marketed in the 1990s, an IM formulation (50mg/2ml®®)
was available alongside the oral tablet, at least in Europe and Israel®®*’. This was with-
drawn in 2005 by the manufacturer (initially Sandoz, and later Novartis) for commer-
cial reasons®®, and thereafter parenteral clozapine was only available from compounding
pharmacies®®”, severely curtailing accessibility. More recently, an IM product has been
produced by Apotheek A15 (formally Brocacef), a Dutch manufacturer, and El Saad
Pharma (based in Syria). Experience is growing with use, particularly in the UK”"7* and
the Netherlands”.

The strength of the injection is 25mg/ml, with each ampoule containing Sml
(125mg). It is administered by deep IM injection and may be painful (a problem
also noted with the original Sandoz product®”’¢). The formation of nodules at the
injection site is reported, possibly linked to the length of treatment’73. It is usually
given into the gluteal muscle (and this is the route specified for the Dutch product),
but the deltoid has also been used where the patient’s body habitus prompted con-
cerns that the gluteal would be difficult to access”. Due to the low oral bioavaila-
bility of clozapine and the assumption of 100% bioavailability for parenteral
administration, usual practice is to halve the oral dose for IM dosing and to give the
injection once daily (more frequent (twice daily) administration schedules have also
been used”). It should be noted that to date, no pharmacokinetic studies have been
published for the IM formulation. The maximum amount that is usually injected
into any site is 4ml (100mg); doses greater than this must be split over different
injection sites’?. This clearly limits the potential for achieving therapeutic plasma
concentrations in some patients (although some patients are reported to have
received up to 500mg daily IM”°, but local abscesses are described with such high
injected volumes®®). In practice, the experience of most clinicians is for patients to
either not require IM clozapine at all (the suggestion of this as a treatment plan is
sufficient to encourage oral compliance), or require only a few doses before oral
treatment is accepted®®7%73,

The majority of authors describe the use of IM clozapine as an enforced treatment
strategy, used where patients refuse to comply with oral therapy, but there is also a role
for the formulation in cases where oral treatment is not possible for medical reasons”!.
Published case series describe a high degree of success with IM treatment, where success
is considered to be achievement of compliance with oral clozapine, but also in achieving
control of psychotic symptoms in cases where oral medicines administration is medi-
cally precluded”’!. Most patients receiving IM treatment due to refusal of oral clozap-
ine are reported to require a week or less of injections’® before conversion to oral
therapy is possible, with high proportions (90-100% in some studies®®) going on to
accept oral clozapine.
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Long-acting intramuscular injections (depots) are commercially available for halop-
eridol, flupenthixol, fluphenazine, pipothiazine, zuclopenthixol, aripiprazole, olanzap-
ine, risperidone, and paliperidone.

Intravenous

Haloperidol can be given intravenously, but continuously cardiac monitoring is
recommended if this route is used (see Chapter 7, Delirium, for further discussion).
Droperidol can also be given intravenously and is usually used for postoperative
nausea and vomiting. A Cochrane review supports the use of droperidol for acute
psychosis”. The onset of action is 3-10min, with a peak effect at 30min. Sedation may
last 2—4h.

The short-acting intramuscular preparation of olanzapine can be given as an IV
bolus. Peak plasma concentrations are considerably higher than with oral olanzapine,
so as for IM administration, doses should be initially low (1.25-2.5mg) and increased
if necessary to a maximum of 10mg as a single dose. If parenteral benzodiazepines are
given concurrently to IV olanzapine, monitor for cardiorespiratory depression, a com-
plication reported (albeit not consistently) with the combination of IM olanzapine and
IM benzodiazepines®.

Subcutaneous

Haloperidol is commonly delivered subcutaneously via syringe drivers in palliative
care’!. A once-monthly SC administered formulation of risperidone is licensed in the
USA (Uzedy™)®2. SC administration of olanzapine is described in the literature either
for use in delirium®, or managing psychosis at the end of life®*. The short-acting IM
formulation can be given SC as a bolus injection. A maximum single dose of 10mg is
recommended due to higher peak plasma concentrations achieved using parenteral
olanzapine compared with oral. Doses can be given twice®*, or even three times®? daily
if required. Continuous SC infusion over 24h using a syringe driver has also been
described®*. Fluphenazine long-acting injection is licensed in the USA to be given
subcutaneously.

Transdermal

Blonanserin is available as a transdermal patch in Japan and Korea. Asenapine trans-
dermal patches are marketed in the USA.

Inhalation

Loxapine is available in a single-dose, disposable inhalation device designed for the
acute treatment of agitation in schizophrenia or bipolar disorder. It is rapidly absorbed,
and peak plasma concentrations are achieved within 2min. There is a risk of bronchos-
pasm, and inhaled loxapine is contraindicated for patients with a history of lung disease
(including asthma and COPD).
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MOOD STABILISERS

Intravenous

Sodium valproate is available as an IV injection that can be given directly or by infusion.

Subcutaneous

Sodium valproate can be given via SC infusion. SC doses described in the literature (for
seizure control in palliative care) range from 500 to 2500mg/day®’.

Rectal

Carbamazepine suppositories are commercially available. Lamotrigine tablets®® and dispers-
ible tablets®” have been used rectally in the management of seizures®, although absorption
is lower than for oral administration. Topiramate tablets have been crushed and dispersed
in 10ml of water for rectal administration, with a small pharmacokinetic study demonstrat-
ing similar bioavailability to the oral route®’. Sodium valproate liquid, diluted in a 1:1 ratio
with tap water” has been administered rectally for seizures in children and adults®.
Oxcarbazepine liquid was given rectally in a pharmacokinetic study, but plasma concen-
trations failed to reach therapeutic levels, probably because of poor water solubility?!.

OTHER DRUGS

A sublingual/buccal film of dexmedetomidine is marketed in some countries as a
treatment for acute agitation associated with schizophrenia and bipolar disorder®>.

SUMMARY

Drug Dosing Information Manufacturer Notes

Fluoxetine Doses up to 60mg/day Use liquid fluoxetine  Plasma levels are likely to be lower
preparation compared with oral dosing.
Ketamine Regular lower doses: Use ketamine Lower doses given SL are well
m 0.5-1.5mg/kg every solution held under tolerated but may not be as
1-3 days the tongue for rapidly effective as other routes
= Limited evidence for very 5min, then (IV, SC, IM).
low SL dosing (10mg swallowed, or use

every 2-3 days or weekly)  ketamine lozenges
Intermittent higher doses to
supplement IV/SC/IM doses:
= 1.5-3mg/kg once or

twice a week

Asenapine 5-10mg twice daily Organon Pharma Asenapine is the only psychotropic
(UK) medicine that has been formulated
specifically for SL absorption.
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Drug Dosing Information Manufacturer Notes
Olanzapine 10-20mg daily Generic Orodispersible preparations are
orodispersible not designed for SL absorption;
preparation plasma concentrations are likely to
be lower compared with oral
dosing.
Haloperidol Low doses (0.25-0.5mg) Use the parenteral Only described in management of
used in end of life care ampoules or liquid nausea and vomiting in end of life
preparation care, where doses are very low.
Dexmedetomidine ~ Recommended doses BioXcel Designed for sublingual or buccal
depend on severity of Therapeutics administration.

agitation, degree of hepatic
impairment, and age. See
product literature.

Patient must not eat or drink for
15min after sublingual
administration, or 1h after buccal
administration.

Dose-dependent hypotension and
bradycardia may occur.

Selegiline (oral 10mg (8 x 1.25mg Cephalon UK
lyophilisate) lyophilisates) daily Limited

Orally disintegrating freeze-dried
formulation (Zelapar®) is licensed
for treatment of Parkinson’s
disease. Trial data showed that
10mg of the lyophilizate
formulation was required for
MAO-A inhibition® — this may be
practically difficult to administer.

Amitriptyline Initiated at 25mg nocte and  Generic
titrated up to 125mg/day amitriptyline

Tablets were crushed and allowed
to dissolve in patient’s mouth to
promote buccal absorption.
Authors report a decrease in the
patient’s depression®.

Mirtazapine 15-45mg/day Generic
orodisperisble
preparation

Intravenous

Orodispersible preparations are not
designed for buccal absorption;
plasma concentrations are likely to
be lower compared with oral
dosing.

Amitriptyline 25-100mg given in 250ml Contact local
sodium chloride intravenous  importer
infusion 0.9% by slow
infusion over 120min

Adverse effects tend to be
dose-related and are largely similar
to the oral formulation. At higher
doses, drowsiness and dizziness
occur.

Bradycardia may occur with doses
around 100mg. ECG monitoring is
recommended.
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Drug Dosing Information Manufacturer Notes
Clomipramine 25mg/2ml injection Novartis The most common reported side
Starting dose is 25mg Defiante effects are similar to the oral

diluted in 500ml sodium
chloride intravenous
infusion 0.9% given by
slow infusion over 90min.
Increased to 250-300mg in
increments of 25mg/day
over 10-14 days®*4.,

Another report used
starting dose of 50mg

IV per day and titrated up
to a maximum dose of
225mg/day over 5-7 days®.

formulation, which included
nausea, sweating, restlessness,
flushing, drowsiness, fatigue,
abdominal distress, and
nervousness. ECG monitoring is
recommended.

Reduction of symptoms was
detected after 1 week of the first
IV dose.

Citalopram

40mg/ml injection

Doses from 20-40mg in
250ml sodium chloride
intravenous infusion 0.9%
or glucose 5%.

Doses up to 80mg have
been used for OCD.

Rate of infusion is 20mg/h.

Lundbeck — available
in some countries

Can be imported
from Germany but
may take

3-4 weeks to
obtain

The most commonly reported side
effects are nausea, headache,
tremor and somnolence, similar to
adverse effects of the oral
preparation. A case of acute
hyperkinetic delirium has also been
reported. Used for depression and
obsessive compulsive disorder. ECG
monitoring is recommended.

Escitalopram

10mg slow infusion over
60min

Lundbeck — not
marketed anywhere
in the world

Studies to date have only looked at
pharmacokinetic profile. ECG
monitoring is recommended.

Mirtazapine

6mg/2ml infusion solution
15mg/5ml infusion solution
Dose 15mg in glucose 5%
over 60min

Not marketed
anywhere in the
world

The most common reported side
effects are nausea, sedation, and
dizziness similar to side effects of
the oral preparation.

Trazodone33"%

25-100mg in 250ml of
sodium chloride intravenous
infusion 0.9% daily for

1 week, lasting
approximately 1.5h. IV
doses were decided
according to the severity of
depressive symptoms.

Available only in
Italy

Trazodone showed a significant
improvement of symptoms after
only 1 week of IV treatment and
was better tolerated than
clomipramine.

Brexanolone

Continuous infusion over 60h:

m 0-4h: Initiate with a
dosage of 30mcg/kg/h

m 4-24h: Increase dosage to
60mcg/kg/h

m 24-52h: Increase dosage
to 90mcg/kg/h
(alternatively consider a
dosage of 60mcg/kg/h for
those who do not tolerate
90mcg/kg/h)

m 52-56h: Decrease dosage
to 60mcg/kg/h

m 56-60h: Decrease dosage
to 30mcg/kg/h

Sage Therapeutics
Inc.

Suitable only for postpartum
depression
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Drug Dosing Information Manufacturer Notes
Ketamine Infusion over 40min: Generic ketamine Cognitive effects (confusion,
= 0.5mg/kg, increasing up dissociation) occasionally occur
to Tmg/kg if no response Associated with transient increase
" Tltrate from Q.25mg/kg in BP, tachycardia, and arrhythmias.
in elderly patients Pretreatment ECG and pre/post BP
monitoring are required.
Scopolamine Infusion of 4mcg/kg every Generic Very limited evidence; not
3-4 days”’ scopolamine recommended
Anticholinergic adverse effects are
common: blurred vision, dry
mouth, drowsiness, dizziness,
tachycardia, anxiety
Higher doses (6mcg/kg) failed to
show antidepressant efficacy in
one trial®®
Haloperidol Start at low dose (1-2mg) Use the short-acting IV use not approved by

and titrate to response IM preparation.

manufacturers

Continuous ECG monitoring
recommended, particularly for
doses >5mg (dose-dependent risk
of QT prolongation)®

Droperidol™ Slow IV bolus Generic droperidol Pre-treatment ECG required
5-15mg repeated every
4-6h

Olanzapine IV bolus Use the short-acting ~ Peak plasma concentrations are
Initially 1.25-2.5mg; IM preparation considerably higher with IM or IV
increase if necessary to a dosing than oral.
maximum of 10mg as a Avoid concurrent parenteral
single dose benzodiazepines if possible — risk

of cardiorespiratory depression.
Sodium 20-30mg/kg as a slow IV Generic sodium Note that hypoalbuminaemia is

valproate'®

injection over 3-5min, or
continuous infusion, up to a
maximum of 2500mg/day

valproate

Oral doses can be
converted directly into
intravenous doses

common in medically unwell
patients and will increase the free
fraction of valproate. Dose
cautiously in these circumstances.

Monitor for hepatoxicity,
pancreatitis, thrombocytopaenia,
and hyperammonaemia in
medically unwell patients.

Flupentixol
decanoate depot*

5-10mg/2 weeks for Lundbeck
depression Mylan

IM flupentixol has a mood-
elevating effect and is well
tolerated at these doses.
Extrapyramidal effects are rarely
seen. Side effects reported include
dry mouth, dizziness, and
drowsiness.
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Drug Dosing Information Manufacturer Notes
Scopolamine 0.3mg once or twice daily Generic Very limited evidence; not
as an adjunct to scopolamine recommended
conventional Anticholinergic adverse effects are
antidepressants common: blurred vision, dry
mouth, drowsiness, dizziness,
tachycardia, anxiety
Clozapine Use half the equivalent oral Apotheek A15 Adverse effects are the same as for

dose

Subcutaneous

oral dosing

Injection site reactions (pain,
nodules) are common if repeated
doses are given over several weeks

Haloperidol Subcutaneous injection

= 0.5-3mg, max 10mg/day
Continuous subcutaneous
infusion

= 0.5-1.5mg/24h, max

10mg/day

Generic haloperidol
short-acting
injection

Dose depends on indication — see
product literature

Subcutaneous bolus

injection

= 5mg BD - TDS (up to
10mg TDS has been
described)®?

Continuous subcutaneous

infusion

= Up to 20mg/24hd

Olanzapine

Use the short-acting
IM preparation

SC olanzapine appears to be well
tolerated, but data are limited to
case reports in end of life care

Risperidone Subcutaneous injection

every 1-2 months

Dose depends on response
to oral risperidone — see
product literature

Teva
Pharmaceuticals
(USA)

CHAPTER 13

Does not require loading doses or
supplementation with oral
risperidone

Fluphenazine Test dose of 12.5-25mg,
followed by doses
determined by response.

See product literature.

Generic
fluphenazine
long-acting
injection

No longer marketed in some
countries

Continuous subcutaneous
infusion: 500-2500mg/day

Sodium valproate

Transdermal

Use the intravenous
formulation

Data are limited to case series in
end of life care

Transdermal
selegiline

6mg/24h, 9mg/24h,
12mg/24h

Starting dose is 6mg/24h.
Titration to higher doses in
3mg/24h increments at

> 2-week intervals, up to a
maximum dose of
12mg/24h".

Bristol Myers Squib,
available via
Alliance Wholesaler

The 6mg/24h dose does not
require a tyramine restricted diet.
At higher doses, although no
hypertensive crisis reactions have
been reported, the manufacturer
recommends avoiding high-
tyramine-content food substances.
Application site reactions and
insomnia are the most common
reported side effects.
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Drug Dosing Information Manufacturer Notes
Blonanserin 40-80mg/day Dainippon

Sumitomo Pharma

(Japan and South

Korea)
Asenapine 3.8mg/24h Noven Therapeutics

Dose may be increased to
5.7mg/24h or 7.6mg/24h
after 1 week

(USA)

Amitriptyline

Doses up to 50mg twice
daily

Suppositories have
been manufactured
by pharmacies

Case reports only

Clomipramine

No detailed information
available

Suppositories have
been manufactured
by pharmacies

Case reports only

Imipramine No detailed information Suppositories have Case reports only

available been manufactured
by pharmacies

Doxepin No detailed information Capsules have been  Case reports only
available used rectally

Sertraline Starting dose: a 25mg Tablets have been Levels at the 100mg steady state
tablet was placed inside the  used rectally dose revealed detectable serum
rectal chamber daily. This levels of sertraline, but not the
was titrated up at 3-day metabolite. The levels fell within
intervals to a maximal dose the reported range of levels for
of 100mg on day 10. orally administered sertraline. No

adverse effects were recorded.
Trazodone No detailed information Suppositories have Rectal trazodone has been used for

available

been manufactured
by pharmacies

postoperative or cancer pain control
rather than antidepressant activity.

Carbamazepine

125-250mg up to four
times daily

Generic
carbamazepine

Rectal dose needs to be
approximately 25% higher than
the oral to provide similar plasma
concentrations.

Lamotrigine 100mg single dose givento  Tablets and No published data of use in clinical
healthy volunteers orodispersible practice
tablets have been
used rectally
Topiramate 200mg tablet crushed and Tablet has been No published data of use in clinical

dispersed in 10ml water for
rectal administration in
healthy volunteers

used rectally

practice

Sodium valproate

Dilute the liquid in a 1:1
ratio with water for rectal
administration

Liquid has been
used rectally

Has been used to terminate
seizures
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Drug Dosing Information Manufacturer Notes

Intranasal

Esketamine Adults < 65 years old: Janssen Pre/post BP monitoring is required.
= Week 1-4: 56mg starting Patients must not eat or drink for
dose, then 56-84mg 2h before and 30 min after doses.
twice weekly , ' ,
= Week 5-8: 56-84mg The patient must rgc!lne the|r head
once weekly by 45° during administration and

sniff gently after administration to

= Week 9 onward: R
keep the medicine inside the nose.

56-84mg weekly or
fortnightly

Adults > 65 years old

m Week 1-4: 28mg starting
dose, then 28-84mg
twice weekly

m Weeks 5-8: 28-84mg
once weekly

= Week 9 onward:
28-84mg weekly or
fortnightly

Loxapine 10mg single dose daily Alexza Risk of bronchospasm

Pharmaceuticals Patient must be able to close their

lips around the device, inhale, hold
their breath for up to 10 seconds,
then exhale.

Availability of all preparations listed varies over time and from country to country.
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ACE inhibitors, 23-24
acetylcholinesterase inhibitors

anticoagulation, 21
atrial fibrillation, 18
hypertension, 12
stroke, 15
acute respiratory failure (ARF), 42
adenosine triphosphate (ATP), 72
ADHD see attention-deficit hyperactivity disorder
(ADHD)
agitation, critical care, 65-66
agomelatine, 53, 54
atrial fibrillation, 17
glaucoma, 133
hyponatraemia, 4
stroke, 14
therapeutic reference ranges and half-lives, 143
allopregnanolone, 150
amisulpride
delirium, 99
dialysis, 85-86
therapeutic reference ranges and half-lives, 144
amitriptyline, 57
buccal administration, 150, 156
intravenous/intramuscular, 150, 156
rectal route, 152, 160
therapeutic reference ranges and half-lives, 143
transdermal, 151

angiotensin-II antagonists, 24
angle-closure glaucoma, 131, 132 see also
glaucoma
anti-obesity, 63
anticholinergic medicines, 62
anticholinesterase inhibitors, 12, 15
anticoagulation
antidepressants, 19
antipsychotics, 19-20
medication, 21
mood stabilisers, 20-21
antidementia medicines, surgery, 76
antidepressants
anticoagulation, 19
atrial fibrillation, 16-17
COPD, 39-40
coronary heart disease, 9
dialysis, 81-82, 89
end-of-life care, 112-114
glaucoma, 132-134
heart failure, 4
hypertension, 11-12
inflammatory bowel disease
drug interactions, 58-59
fatigue, 54-55
GI side effects, 51-53
nil by mouth, 55-56
pain, 53-54
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antidepressants (cont’d)
patients taking corticosteroids, 55
short bowel, patient management with,
56-58
non-oral formulations, 149
buccal, 149-150
intramuscular formulations, 150-151
intranasal, 152
intravenous formulations, 150-151
rectal agents, 151-152
sublingual, 149
transdermal, 151
overdose, 139
sickle cell disease, 120
stroke, 13-14
surgery
atypical antidepressants, 73
MAOTIs, 72-73
SNRIs, 70-71
SSRIs, 70-71
tricyclic antidepressants, 71-72
antiemetics, 63
antihistamines, 63
antimicrobials, 63
antipsychotics
anticoagulation, 19-20
atrial fibrillation, 17
COPD, 42-43
coronary heart disease, 9
delirium, 96
amisulpride, 99
aripiprazole, 98-99
blonanserin, 99
haloperidol, 97-98
lurasidone, 99
olanzapine, 98
perospirone, 99
quetiapine, 98
risperidone, 98
ziprasidone, 99
dialysis, 89
end-of-life care, 114
intramuscular, 114
intravenous, 114-115
subcutaneous, 115-116
glaucoma, 134
heart failure, 5-6
hypertension, 12
non-oral formulations

inhalation, 154
intramuscular, 153-154
intravenous, 154
subcutaneous, 154
sublingual, 152
transdermal, 154
overdose, 139-140
sickle cell disease, 120
stroke, 14
surgery, 73-74
anxiety
atrial fibrillation, 15-16
coronary heart disease, 8
critical care, 65-66
in heart failure, 3
hypertension, 11
stroke, 12-13
anxiolytics
COPD, 40-41
surgery, 75
APD see automated peritoneal dialysis (APD)
ARF see acute respiratory failure (ARF)
aripiprazole, 17
delirium, 98-99, 102
end-of-life care, 115
intramuscular preparations
long-acting, 154
short-acting, 153
therapeutic reference ranges and half-lives,
144
asenapine, 74
sublingual, 152, 155
therapeutic reference ranges and half-lives, 144
transdermal, 154, 160
atomoxetine, 21
ATP see adenosine triphosphate (ATP)
atrial fibrillation
antidepressants, 16-17
antipsychotics, 17
depression and anxiety in, 15-16
medication, 18
mood stabilisers, 17
psychosis and bipolar disorder in, 16
attention-deficit hyperactivity disorder (ADHD)
cardiovascular disease, 21-22
surgery, 75
atypical antidepressants, 73
automated peritoneal dialysis (APD), 80
azithromycin, 45
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benzodiazepines, 66
anticoagulation, 21
atrial fibrillation, 18
COPD, 40-41, 44
coronary heart disease, 10
delirium, 99-100
dialysis, 89, 90
heart failure, 7
hypertension, 12
stroke, 15
surgery, 75
beta blockers, 24
beta-2 agonists, 44
bipolar disorder
atrial fibrillation, 16
coronary heart disease, 8-9
in heart failure, 4
hypertension, 11
stroke, 13
blonanserin
delirium, 99
transdermal, 154, 160
Boston Collaborative Drug Surveillance Program,
124
breathlessness, 39
brexanolone, 150, 157
brexpiprazole, 5,9, 17, 24
buprenorphine, 44
bupropion, 73
COPD, 40
depression, 55
IBD, 50
open-angle glaucoma, 133
therapeutic reference ranges and half-lives, 143

calcium channel blockers, 24-25
CAPD see continuous ambulatory peritoneal
dialysis (CAPD)
carbamazepine
anticoagulation, 20-21
atrial fibrillation, 17
calcium channel blockers, 25
CHD, 10
heart failure, 7
rectal administration, 155, 160
stroke, 15
surgery, 74,75
therapeutic reference ranges and half-lives, 144
cardiac disease

ADHD medication, 21-22
anticoagulation, 19-21
atrial fibrillation
antidepressants, 16-17
antipsychotics, 17
depression and anxiety in, 15-16
medication, 18
mood stabilisers, 17
psychosis and bipolar disorder in, 16
coronary heart disease
antidepressants, 9
antipsychotics, 9
depression and anxiety in, 8
medication, 10
mood stabilisers, 10
psychosis and bipolar disorder in, 8-9
heart failure
antidepressants, 4
antipsychotics, 5-6
depression and anxiety in, 3
medication, 7-8
mood stabilisers, 6-7
psychosis and bipolar disorder in, 4
hypertension, 11-12
overview of, 2-3
stroke
antidepressants, 13-14
antipsychotics, 14
depression and anxiety in, 12-13
medication, 15
mood stabilisers, 14-15
psychosis and bipolar disorder in, 13
cariprazine, 17,24
cardiac safety, 5
CHD, 9
therapeutic reference ranges and half-lives, 144
CHD see coronary heart disease (CHD)
chlorpromazine
short-acting intramuscular preparations, 153
therapeutic reference ranges and half-lives, 144
cholinesterase inhibitors, 8, 10, 76
chronic obstructive pulmonary disease (COPD)
antidepressants in, 39-40
antipsychotics, 42-43
anxiolytics in, 40—41
benzodiazepines, 44
defined, 38
drug interactions, 44-45
mental illness in, 38-39
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chronic obstructive pulmonary disease (COPD)
(cont’d)
opiate substitute treatment, 43-44
pregabalin, 44
treatment of, 38
ciclosporin, 59
citalopram, 57, 71
heart failure, 4
intravenous, 150, 157
therapeutic reference ranges and half-lives, 143
clomipramine, 57
intravenous, 150, 157
rectal route, 152, 160
therapeutic reference ranges and half-lives, 143
clonidine
delirium, 100
surgery, 75
clozapine, 12, 43, 64-65
atrial fibrillation, 17
dialysis, 82
heart failure, 5-6
intramuscular preparations, 153, 159
overdose, 141
surgery, 73, 74
therapeutic reference ranges and half-lives, 144
Cochrane, 102
Confusion Assessment Method (CAM), 94
continuous ambulatory peritoneal dialysis
(CAPD), 80
convection, 80
COPD see Chronic obstructive pulmonary disease
(COPD)
coronary heart disease (CHD)
antidepressants, 9
antipsychotics, 9
depression and anxiety in, 8
medication, 10
mood stabilisers, 10
psychosis and bipolar disorder in, 8-9
corticosteroids, 55, 123 see also steroids
dose reduction of, 126
neuropsychiatric adverse effects of, 128
psychiatric effects of, 124
cortisol, 124
critical care
agitation and anxiety, 65-66
psychiatric medicines, 61-62
clozapine, 64-65
continuation, 62—64

depots and long-acting injections, 64
discontinuation, 62
lithium, 64
restarting antidepressants, 65
Crohn’s disease, 50
CYP inhibitors, 58
CYP3A4 inhibitors, 24

dehydroaripiprazole, 144
delirium
alpha agonists, 100
antipsychotics, 96
amisulpride, 99
aripiprazole, 98-99
haloperidol, 97-98
lurasidone, 99
olanzapine, 98
quetiapine, 98
risperidone, 98
benzodiazepines, 99-100
cholinesterase inhibitors, 100
clinical subtypes of, 94
Confusion Assessment Method, 94
defined, 94
diagnostic criteria, 94
ECT, 101
management, 95-96
outcomes, 95
pharmacological prophylaxis, 101-102
phenobarbital, 101
prevalence, 95
principles, 96
risk factors, 95
trazodone, 101
valproate, 100-101
depots
critical care, 64
dialysis, 83
depression
antidepressant doses for, 53
atrial fibrillation, 15-16
coronary heart disease, 8
at end of life, 113-114
in heart failure, 3
hypertension, 11
steroids, 126
stroke, 12-13
desipramine, 143
dexamphetamine, 21
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end-of-life care, 113
surgery, 75
dexmedetomidine, 155, 156
delirium, 100, 101
dialysis
antidepressants, 89
antipsychotics, 89
depots, 83
depression
antidepressant, 81-82
prevalence, 80-81
mood stabilisers, 90
psychosis, 82-83
on psychotropics, 83
amisulpride, 85-86
benzodiazepines, 89, 90
dialysability, 84
lamotrigine, 87
lithium, 87-89
moclobemide, 86
paliperidone, 85
risperidone, 85
sodium valproate, 86
sulpiride, 86
renal replacement therapy, 80
diffusion, 80
digoxin, 26
diphenhydramine
anticoagulation, 21
atrial fibrillation, 18
coronary heart disease, 10
heart failure, 7
stroke, 15
donepezil, 12, 76, 100
dosulepin, 143
doxepin
rectal route, 152, 160
transdermal, 151
droperidol
intravenous, 154, 158
short-acting intramuscular preparations, 153
drug-drug interactions
ACE inhibitors, 23-24
angiotensin-II antagonists, 24
beta blockers, 24
calcium channel blockers, 24-25
ciclosporin/tacrolimus and CYP3A4 inhibitors, 59
digoxin, 26
hydralazine, 26

ivabradine, 25
loop diuretics, 26
mirtazapine and immunosuppressants, 58
nitrates, 26
sacubitril/valsartan, 25
spironolactone/eplerenone, 25
tacrolimus and QT prolonging drugs, 59
tofacitinib and CYP inhibitors, 58
drugs of abuse, 63
duloxetine, 70
for pain relief, 54
therapeutic reference ranges and half-lives, 143
dyes, 63

ECT see electroconvulsive therapy (ECT)
electroconvulsive therapy (ECT), 101, 126
Emsam™, 151
end-of-life care
antidepressants, 112-114
antipsychotics, 114
intramuscular, 114
intravenous, 114-115
subcutaneous, 115-116
description of, 111-112
mood stabilisers, 116
enteral feeding tubes, 148-149
eplerenone, 25
escitalopram, 57, 71
heart failure, 4
intravenous, 150, 157
therapeutic reference ranges and half-lives, 143
esketamine, 152, 161
European Society of Anaesthesiology, 71
European Society of Cardiology, 20

fluoxetine, 13, 57, 70
sublingual, 149, 155
therapeutic reference ranges and half-lives, 143
flupentixol
intramuscular, 151, 154, 158
therapeutic reference ranges and half-lives, 144
fluphenazine
intramuscular preparations
long-acting, 154
short-acting, 153
subcutaneous, 154, 159
fluvoxamine, 45
therapeutic reference ranges and half-lives, 143
Framingham Heart Study, 11
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galantamine, 76 hypoactive delirium, 94
gastrointestinal side effects, of antidepressants, hyponatraemia, 4
51-52
patients with IBD see inflammatory bowel disease (IBD)
constipation, 53 imipramine, 57
diarrhoea, 52-53 rectal route, 152, 160
nausea and vomiting, 52 therapeutic reference ranges and half-lives, 143
glaucoma transdermal, 151
antidepressants, 132-134 immunosuppressants, 58
antipsychotics, 134 inflammatory bowel disease (IBD)
mood stabilisers, 134 aims of treatment, 51
and serious mental illness, 131-132 antidepressant
glucocorticoids, 123-124 drug interactions, 58-59
longer-acting, 125 fatigue, 54-55
guanfacine, 100 GI side effects, 51-53
nil by mouth, 55-56
haemodialysis, 80 pain, 53-54
haloperidol, 19 patients taking corticosteroids, 55
delirium, 97-98, 101, 102 short bowel, patient management with, 56-58
end-of-life care depression in, 50-51
intravenous, 114-115 toxicity in overdose, 51
subcutaneous, 115 treatment of, 50
intramuscular preparations intramuscular flupenthixol decanoate, 56
long-acting, 154 intramuscular (IM) formulations, 114
short-acting, 153 non-oral
intravenous, 154, 158 antidepressants, 150-151
subcutaneous, 154, 159 antipsychotics, 153-154
sublingual, 152, 156 intravenous clomipramine, 56
therapeutic reference ranges and half-lives, intravenous formulations, 113-115
144 non-oral
heart failure antidepressants, 150-151
antidepressants, 4 antipsychotics, 154
antipsychotics, 5-6 mood stabilisers, 155
depression and anxiety in, 3 isocarboxazid, 73
medication, 7-8 ivabradine, 25
mood stabilisers, 6-7
psychosis and bipolar disorder in, 4 ketamine
histone deacetylase 9 gene (HDACY), 14 end-of-life care, 114
hydralazine, 26 intravenous, 151, 158
hydroxybupropion, 143 sublingual, 149, 155
hyoscine, 151
hyperactive delirium, 94 lamotrigine
hypertension anticoagulants, 21
antidepressants, 11-12 atrial fibrillation, 17
antipsychotics, 12 CHD, 10
depression and anxiety in, 11 dialysis, 87
medication, 12 heart failure, 7
mood stabilisers, 12 hypertension, 12

psychosis and bipolar disorder in, 11 rectal administration, 155, 160
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stroke, 15
surgery, 74,75
therapeutic reference ranges and half-lives, 144
levomepromazine, 115
lisdexamphetamine, 21, 22
lithium, 64
anticoagulants, 21
atrial fibrillation, 17
CHD, 10
dialysis, 87-89
end-of-life care, 116
glaucoma, 134
hypertension, 12
stroke, 14
surgery, 74,75
therapeutic reference ranges and half-lives, 144
long-acting injections, 64
loop diuretics, 26
lorazepam, 102
loxapine, 154, 161
lumateperone, 5,9, 17
lurasidone, 5,9, 17
delirium, 99
therapeutic reference ranges and half-lives, 144

mania, steroids, 126-127
MAOIs see monoamine oxidase inhibitors
(MAOIs)
Medichec, 10
memantine, 21, 76
atrial fibrillation, 18-19
coronary heart disease, 10
heart failure, 8
hypertension, 12
stroke, 15
mental illness, COPD, 38-39
methylphenidate, 21, 75
end-of-life care, 113
mianserin, 19, 57, 143
migraine, 63
mineralocorticoids, 123-124
mirtazapine, 14, 57, 58
atrial fibrillation, 17, 19
bleeding risk, 9
buccal administration, 150, 156
constipation, 53
dialysis, 82
hyponatraemia, 4
intravenous, 150, 157

nausea and vomiting, 52

fatigue, 54, 55

therapeutic reference ranges and half-lives, 143
mixed delirium, 94
moclobemide, 57

dialysis, 86

therapeutic reference ranges and half-lives, 143
monoamine oxidase inhibitors (MAOQIs), 63,

72-73

glaucoma, 132

therapeutic reference ranges and half-lives, 143
Mood and Mortality in Depressed Heart Failure

(MOOD-HF), 3

mood stabilisers

anticoagulation, 20-21

atrial fibrillation, 17

coronary heart disease, 10

dialysis, 90

end-of-life care, 116

glaucoma, 134

heart failure, 6-7

hypertension, 12

non-oral formulations, 155

sickle cell disease, 120

stroke, 14-15

surgery, 74-75

therapeutic reference ranges and half-lives, 144
morphine, 73
muscarinic antagonists, 44

N-desalkylquetiapine, 144
N-desmethylclomipramine, 143
N-desmethylfluoxetine, 143
N-methyl-D-aspartate channel blocker, 114
nasogastric (NG), 148
neuroleptic malignant syndrome, 42
neuropathic pain, antidepressant doses for, 53
nitrates, 26
NOAGC:S see non-vitamin K antagonist oral
anticoagulants (NOACs)
non-oral formulations, 148
antidepressants, 149
buccal, 149-150
intramuscular formulations, 150-151
intranasal, 152
intravenous formulations, 150-151
rectal agents, 151-152
sublingual, 149
transdermal, 151
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non-oral formulations (cont’d)
antipsychotics
inhalation, 154
intramuscular, 153-154
intravenous, 154
subcutaneous, 154
sublingual, 152
transdermal, 154
enteral feeding tubes, 148-149
mood stabilisers, 155
non-steroidal anti-inflammatory drugs (NSAIDs),
120
non-vitamin K antagonist oral anticoagulants
(NOAGs), 19-20
nortriptyline, 40, 57
stroke, 13, 14
therapeutic reference ranges and half-lives,
143
transdermal, 151
NSAIDs see non-steroidal anti-inflammatory drugs

(NSAIDs)

O-desmethylvenlafaxine, 143
olanzapine, 12,17, 156
delirium, 98, 102
end-of-life care
intravenous, 115
subcutaneous, 115-116
half-life of, 142
intramuscular preparations
long-acting, 154
short-acting, 153
intravenous, 154, 158
subcutaneous, 154, 159
sublingual, 152, 156
therapeutic reference ranges and half-lives,
144
open-angle glaucoma, 131, 132 see also glaucoma
opiate substitute treatment, COPD, 43-44
opioid analgesics, 63
oral administration, 148
osmosis, 80
overdose
antidepressants, 139
antipsychotics, 139-140
clozapine, 141
elimination of drugs, from body, 138
plasma concentrations, 140-141
principles, 137-139

therapeutic reference ranges and half-lives,
142-144
oxazepam, 74

paliperidone, 17
dialysis, 85
intramuscular preparations, long-acting, 154
therapeutic reference ranges and half-lives, 144
Parkinson’s disease, 63
paroxetine, 57, 70
constipation, 53
therapeutic reference ranges and half-lives, 143
patient-centred approach, 9
percutaneous endoscopic gastrostomy (PEG), 148
perospirone, 99
pharmacological prophylaxis, 101-102
phenelzine, 50, 73
phenobarbital, 101
pimozide, 144
pipothiazine, 154
plasma concentration ranges, for drugs, 57
post-stroke depression, 12-13
pregabalin, 66
anticoagulation, 21
atrial fibrillation, 18
COPD, 41, 44
coronary heart disease, 10
heart failure, 7
hypertension, 12
stroke, 15
surgery, 75
priapism, 120
prognosis, steroids, 127
promethazine
anticoagulation, 21
atrial fibrillation, 18
COPD, 41
coronary heart disease, 10
heart failure, 7
hypertension, 12
stroke, 15
surgery, 75
prophylaxis, steroids, 127, 128
psychiatric drugs, 63
psychiatric medication, 61-62
clozapine, 64-65
continuation, 62—-64
depots and long-acting injections, 64
discontinuation, 62
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lithium, 64
restarting antidepressants, 65
psychosis
atrial fibrillation, 16
coronary heart disease, 8-9
dialysis, 82-83
in heart failure, 4
hypertension, 11
steroids, 126
stroke, 13
psychostimulants, end-of-life care, 113
psychotropics
dialysis on, 83
amisulpride, 85-86
benzodiazepines, 89
dialysability, 84
lamotrigine, 87
lithium, 87-89
moclobemide, 86
paliperidone, 85
risperidone, 85
sodium valproate, 86
sulpiride, 86
medicines, during perioperative period, 69-70

quetiapine, 19, 24, 42
delirium, 98, 102
therapeutic reference ranges and half-lives, 144

reboxetine, 19
rectal mucosa, 151-152
renal replacement therapy, dialysis, 80
risperidone, 12, 26
delirium, 98, 102
dialysis, 85
end-of-life care, 115
long-acting intramuscular injections, 154
subcutaneous, 154, 159
therapeutic reference ranges and half-lives, 144
rivastigmine, 12
delirium, 100, 102
surgery, 76
roflumilast, 45
Roux-en-Y gastric bypass, 74

sacubitril, 25

scopolamine, 151, 158, 159

selective serotonin reuptake inhibitors (SSRIs), 4,
9,13, 17, 39, 50, 52, 53

glaucoma, 132-133
surgery, 70-71
therapeutic reference ranges and half-lives, 143
selegiline
buccal, 149, 156
transdermal, 151, 159
serious mental illness (SMI), 4, 13
glaucoma and, 131-132
serotonergic antidepressants, 19
serotonergic drugs/medicines, 62, 70
serotonergic non-psychiatric drugs, 63-64
serotonin, 62, 63
gastrointestinal motility, 51
serotonin syndrome, 63, 71
serotonin-noradrenaline reuptake inhibitors
(SNRIs), 39, 52
glaucoma, 132-133
sickle cell disease, 120
surgery, 70-71
therapeutic reference ranges and half-lives, 143
sertraline, 4, 9, 12, 57
dialysis, 82
rectal route, 152, 160
therapeutic reference ranges and half-lives, 143
Sertraline Against Depression and Heart Disease in
Chronic Heart Failure (SADHART-CHF), 3
short bowel, patient management with, 56-58
sickle cell disease
antidepressants, 120
antipsychotics, 120
defined, 119
drug interactions, 121
mood stabilisers, 120
priapism, 120
survey, 119
SMI see serious mental illness (SMI)
smoking cessation, 40
SNRIs see serotonin-noradrenaline reuptake
inhibitors (SNRIs)
Society for Perioperative Assessment and Quality
Improvement, 73
sodium valproate see valproate
sotalol, 24
South London Stroke Register, 13
spironolactone, 25
SSRIs see selective serotonin reuptake inhibitors
(SSRIs)
steroids
corticosteroids, psychiatric effects of, 124
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steroids (cont’d)
glucocorticoids, 123-124
management, 126-127
mineralocorticoids, 123-124
prognosis, 127
prophylaxis, 127, 128
risk factors, 124-125,128
time of onset, 125
treatment, 128
stroke
antidepressants, 13-14
antipsychotics, 14
depression and anxiety in, 12-13
medication, 15
mood stabilisers, 14-15
psychosis and bipolar disorder in, 13
subcutaneous formulations
antipsychotics, 154
mood stabilisers, 155
sulpiride
dialysis, 86
therapeutic reference ranges and half-lives, 144
surgery
ADHD medicines, 75
antidementia medicines, 76
antidepressants
atypical antidepressants, 73
MAOIs, 72-73
SNRIs, 70-71
SSRIs, 70-71
tricyclic antidepressants, 71-72
antipsychotics, 73-74
anxiolytics, 75
mood stabilisers, 74-75
psychotropic medicines, 69-70

tacrolimus, 59
TCAs see tricyclic antidepressants (TCAs)
temazepam, 74
theophylline, 45
tofacitinib, 58
topiramate

glaucoma, 134

rectal administration, 155, 160
transdermal formulations, non-oral, 154
transdermal selegiline, 56
tranylcypromine, 73

therapeutic reference ranges and half-lives, 143

trazodone, 19, 54, 55, 57
constipation, 53
delirium, 101
intravenous/intramuscular, 150, 157
priapism, 120
rectal route, 152, 160
therapeutic reference ranges and half-lives, 143
tricyclic antidepressants (TCAs), 4, 16-17, 19, 25,
26, 54
COPD, 39
glaucoma, 132
overdose, 139
sickle cell disease, 120
during surgery, 71-72
therapeutic reference ranges and half-lives,
143
trimipramine, 57
therapeutic reference ranges and half-lives, 143
tumour necrosis factor-alpha (TNFa), 50

ulcerative colitis (UC), 50
ultrafiltration, 80

valproate, 10, 17, 20

delirium, 100-102

dialysis, 86

end-of-life care, 116

glaucoma, 134

intravenous, 155, 158

rectal administration, 155, 160

subcutaneous, 155, 159

surgery, 74,75

therapeutic reference ranges and half-lives, 144
valsartan, 25
venlafaxine, 57

half-life of, 142

for pain relief, 54

therapeutic reference ranges and half-lives, 143
vortioxetine, 57

therapeutic reference ranges and half-lives, 143

ziprasidone

delirium, 99

short-acting intramuscular preparations, 153
zuclopenthixol

long-acting intramuscular injections, 154

therapeutic reference ranges and half-lives, 144
zuclopenthixol acetate, 153
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