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Update on Psychotropic Medication Use in Renal Disease
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Renal failure is a common medical condition, and many patients have comorbid psychiatric dis-
orders. In this review, which is intended as a resource for consultation psychiatrists, the authors
discuss pharmacokinetic considerations and provide information about the use of individual psy-
chotropic medications in patients with renal disease. Most psychotropic medications are fat solu-
ble, easily pass the blood-brain barrier, are not dialyzable, are metabolized primarily by the liver,
and are excreted mainly in bile. Consequently, the majority of these drugs can be safely used
with the end-stage renal disease population. (Psychosomatics 2004; 45:34–48)
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This article provides an update on the use of psychotro-
pic medications in the context of impaired renal func-

tion. In preparing this article, we reviewed more than 200
citations, along with product safety and research informa-
tion from the pharmaceutical firms that manufacture most
of the new-generation antidepressants and atypical neuro-
leptics.1 Psychiatric consultants need to be aware of the
enormous prevalence of comorbid renal and psychiatric
disorders, and they should be knowledgeable about the use
of psychotropic medications in this situation.2 In a recent
survey of 133 hemodialysis patients, medication-related
problems were identified in 98% of the subjects. The sub-
jects had a mean of six comorbid illnesses (SD�2.3), a
mean of 11 different drugs (SD�4.2) were prescribed per
patient, and a total of 475 medication-related problems
were detected.3

In the United States, there are approximately 300,000
patients with end-stage renal disease (ESRD) whose lives
are maintained by peritoneal dialysis and hemodialysis.4

The annual incidence of acute renal failure is approxi-
mately 200 per million population, and an additional 8 mil-
lion individuals are estimated to have chronic renal insuf-
ficiency.5 The psychiatric epidemiological literature has
glaring limitations, e.g., studies estimating the prevalence
of depression among dialysis patients have reported rates
ranging from 0% to 100%.6,7 Nevertheless, it is evident
that a substantial proportion of the ESRD population has
comorbid psychiatric disorders. Subsyndromal depressive
syndromes, for example, are likely in about 25% of indi-
viduals with ESRD, and major depression in 5%–22% of
this population.8,9 Delirium and dementia are common, and
disorders associated with significant psychiatric morbidity,
such as substance abuse and AIDS, can themselves result
in the development of renal failure. In a study of data for
175,000 Medicare patients with ESRD, Kimmel and as-
sociates10 found that 9% of the patients were hospitalized
for a psychiatric illness during a 1-year period.

Although this article will focus on the use of psycho-
tropic medications, it is important to acknowledge that
these medications help only in certain situations. They do
not substitute for the skilled provision of psychotherapy
and counseling. They cannot replace clarification of com-
plex individual and family matters. It is fortunate that all
dialysis programs in the United States are legally mandated
to provide access to renal social workers. Ideally, a close
working relationship ought to be established to facilitate
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referrals between dialysis staff, consultation psychiatrists,
and community mental health practitioners.

Unfortunately, remarkably few data are available on
the metabolism and efficacy of psychotropic agents in pa-
tients with renal impairment. Most studies are based on a
handful of subjects, and well-controlled psychopharma-
cological trials are rare. Few in vivo studies of the phar-
macokinetics of psychotropic agents in normal or ESRD
patients are available. More outcomes research is impera-
tive if psychiatric consultants and nephrologists are to man-
age this substantial patient population.

Clinical, rather than empirical, experience suggests
that the majority of psychotropic medications can be safely
used with the ESRD population. Most of these drugs are
fat soluble, easily pass the blood-brain barrier, are not di-
alyzable, are primarily metabolized by the liver, and are
excreted in bile.11 Some important considerations and ex-
ceptions are noted in the following sections.

PHARMACOKINETICS

Pharmacokinetics is defined as the progress and time
course of medications as they work their way through the
body.8 Not only is a major excretory function altered in
renal failure and its treatment by dialysis, but other factors
are also changed and significantly affect dosing. The fac-
tors that are encompassed by the term pharmacokinetics
include bioavailability, drug distribution, protein binding,
metabolism, and excretion.

Bioavailability refers to the amount of medication that
is absorbed and enters the body. In ESRD, absorption may
be affected by gastric alkalinizing, which is caused by ex-
cess urea generated by the internal urea-ammonia cycle,12

and by changes in gastrin levels. The use of antacids con-
taining aluminum or calcium may also cause nonabsorb-
able complexes and chelation, which further diminishes ab-
sorption.13

The volume of distribution involves the effects of di-
lution or concentration of medications in the body. A ca-
chectic person has less fluid and less body mass and a de-
creased volume of distribution. Consequently, a given dose
will result in a greater concentration of medication in his/
her body than in a noncachectic person.

The issue of protein binding is especially significant
in ESRD.8,10 Most medications are bound in varying de-
grees to blood albumin. In this state the medication is not
available to produce pharmacological effects; it is the free,
unbound form that causes efficacy and/or toxicity. Patients
with renal failure often have a decreased amount of albu-

min. Of greater clinical significance is the retention of urea
and other substances that compete for plasma protein bind-
ing sites; this process typically results in a higher free frac-
tion of plasma protein-bound drug. This effect is particu-
larly important with drugs that both have a high level of
plasma protein binding (�90% in individuals with normal
renal function) and are easily displaced from binding sites
by urea (e.g., phenytoin and valproic acid [Table 1]). All
other factors remaining constant, the greater the protein
binding of a medication, the lower the dose required in
renal failure.

The degradation, i.e., metabolism, of a medication is
probably the area of pharmacokinetics that is least known,
particularly since the intermediate products of metabolism
are difficult to isolate and identify.8,10 In renal failure there
is a general slowing of chemical reduction and of hydro-
lysis, but there are normal rates of glucuronidation, micro-
somal oxidation, and sulfate conjugation. Drug metabolites
that are pharmacologically active may be retained in pa-
tients with renal insufficiency and may cause adverse ef-
fects.

Last, an obvious impact of ESRD is that a major av-
enue of excretion—through the urine—is absent. The sub-
stitution of a machine as the means of this function results
in intermittent excretion rather than the continual process
that occurs in the individual with normal kidney function.
Fortunately, most psychotropic medications are metabo-
lized by the liver and eliminated in bile, which is then
excreted in feces. Occasionally, drugs are metabolized to
pharmacologically active compounds that are excreted in
urine and must be accounted for in ESRD (Table 1).

To summarize, when psychotropic medications are not
tolerated by individual patients, it is usually due to altered
pharmacokinetics. Such alterations may be directly related
to the demographic characteristics and common problems
of patients with ESRD, who are likely to be elderly and to
have multiple and severe comorbid disorders, protein de-
ficiency, and marked fluid and electrolyte shifts. These fea-
tures can individually or in combination influence phar-
macokinetics. For example, excess gastric alkalinization is
not uncommon among ESRD patients, and this condition
can affect drug absorption. Similarly, ascites and edema
may influence drug distribution by increasing the apparent
volume of distribution, and patients with these conditions
may therefore require higher initial doses of medication.
On the other hand, the dehydration and muscle wasting that
is commonly seen in these patients decrease the volume of
distribution, and such patients may require lower dosages
of the drugs. Last, the high protein-binding affinity of psy-
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chotropic medications in renal failure may leave a larger
proportion of a given dose of medicine unbound and con-
sequently more available for efficacy, toxicity, or elimina-
tion.

Given these multiple and interacting factors, it is not
surprising that dosing often involves trial and error. The
Physicians’ Desk Reference generally recommends that
patients with ESRD be administered no more than two-
thirds the ordinary or maximum dose of most psychoactive
drugs.92 However, in our clinical experience and in our
examination of the literature, we have observed that the
majority of patients with ESRD both tolerate and require
ordinary doses of most psychotropic medications. Toxicity
is usually obvious, and we would caution more against
undermedicating patients than against overmedication.

TRADITIONAL AND ATYPICAL NEUROLEPTIC
MEDICATIONS

Pharmacological treatment of schizophrenia has been
revolutionized by the use of the atypical neuroleptics, in-
cluding clozapine, risperidone, and olanzapine. Unlike tra-
ditional neuroleptics, this new generation of major tran-
quilizers effectively treats the negative symptoms of the
disease, such as emotional blunting and apathy. However,
little is known about their properties in patients with
ESRD, and considerable wariness is necessary. Olanza-
pine, for example, is largely metabolized by the liver, but
its metabolites are excreted in urine.66 Single-dose studies
in renal impairment indicate that special dosing is not re-
quired, but multiple dose studies have not been conducted.
Olanzapine may also aggravate diabetes mellitus,93 a com-
mon comorbidity for many ESRD patients. Ziprasidone is
probably best avoided in ESRD patients, since the risk of
life-threatening arrhythmias related to prolongation of QT
intervals is higher with electrolyte shifts. The clearance of
risperidone and its active metabolite is reduced by 60% in
patients with renal disease.69

It is not uncommon for patients with renal disease to
have comorbid delirium, and many of these cases are eti-
ologically complex and require rapid treatment of symp-
toms such as agitation. Dementia is also becoming more
prevalent in this aging population. Pharmacological symp-
tom management of agitation usually entails administration
of the traditional neuroleptics, such as haloperidol.94 In
acutely hospitalized and delirious patients, haloperidol is
commonly administered parenterally—often through a
slow, intravenous push.95 Less than 1% of haloperidol is
excreted in the urine, and it appears to be a safe medication

in ESRD. This method is not formally approved, however,
and there have been rare cases of torsade-de-pointes-type
arrhythmias. Although we have not observed and are not
aware of haloperidol-induced arrhythmias in patients with
renal disease, the electrolyte shifts commonly observed in
these patients may theoretically render them at higher risk
for this adverse event. Thioridazine and mesoridazine are
best avoided, given concerns about abnormality in cardiac
conduction observed in ESRD patients. Again, while the
newer atypical neuroleptic agents hold promise for the fu-
ture treatment of delirium,96 their effects in delirious,
schizophrenic, or demented patients with renal impairment
have not been systematically investigated.

ANTIANXIETY AND SEDATING MEDICATIONS

Anxiety is one of the most common psychological symp-
toms seen in this population, and it may be particularly
severe during or immediately preceding dialysis treat-
ments.1 Rapid removal of fluid and electrolytes can pro-
duce nausea, vomiting, hypotension, and muscular cramps
and can also result in considerable anxiety. Generalized
anxiety about the future, apprehension about one’s ability
to adjust to the ongoing demands of treatment and expec-
tations of loved ones, as well as concerns about sexual
performance, can all contribute to anxiety. Pharmacologi-
cal management is either directed at acute episodes of panic
and anxiety or at more generalized nervousness. Benzo-
diazepines are metabolized in the liver, and dose reduction
is generally not necessary in ESRD (although for use of
midazolam and chlordiazepoxide, cautious dosing may be
required due to changes in plasma protein binding associ-
ated with those drugs).55,88 It is not unusual to give ordinary
doses of diazepam, alprazolam, and clonazepam before or
during dialysis treatments. Lorazepam is also often given
at ordinary doses, although the half-life of lorazepam may
be prolonged in ESRD.55 Considerable variation in phar-
macokinetics is observed with buspirone in individuals
with ESRD; there is an increase in the half-life of both
the parent compound and its active metabolite.77–79 Since
the dizziness associated with buspirone could accentuate the
postural hypotension that is often observed in ESRD pa-
tients, doses of this medication should be carefully titrated.
Selective serotonin reuptake inhibitors (SSRIs), which will
be discussed in the section on antidepressants, are being
increasingly used to treat panic and generalized anxiety
disorders.

Insomnia is also quite prevalent in patients with
chronic kidney disease and may occur secondary to sleep
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apnea, restless leg syndrome, cramps, and discomfort as-
sociated with peripheral neuropathy. Identification and
treatment of these individual conditions will correct many
instances of insomnia. Nonpharmacological treatments,
e.g., behavioral management and instruction in sleep hy-
giene practices, should be tried. If these treatments are in-
effective, a hypnotic such as temazepam or zolpidem can
be used on a short-term basis. Although not officially rec-
ommended, time-limited use often becomes regular main-
tenance treatment for many patients.

Zaleplon is a new nonbenzodiazepine hypnotic agent
indicated for short-term treatment of insomnia. The man-
ufacturer maintains that since less than 1% of the drug is
excreted by the kidneys, the pharmacokinetics are not al-
tered in patients with renal insufficiency. However, plasma
concentrations of zaleplon metabolites are substantially in-
creased in patients with renal impairment, and the medi-
cation has not been adequately studied in hemodialysis
populations.

ANTIDEPRESSANT MEDICATIONS

Reviews of antidepressant management of ESRD have
consistently found both SSRI and tricyclic antidepressants
to be beneficial.97 Although the greater body of experience
is with the tricyclics, these medications have largely been
supplanted by the newer generation of antidepressants. Tri-
cyclics ought to be reserved for treatment-resistant depres-
sion (or other indications, such as peripheral neuropathy).
In ESRD, the hydroxylated metabolites of tricyclics con-
tribute to both the therapeutic and the toxic effects of these
drugs. Amitriptyline and imipramine continue to be widely
used for analgesia of neuropathic pain, while trazodone is
commonly used for insomnia.

SSRIs are remarkably beneficial in ESRD, but their
effects have not been sufficiently researched.1,8 Fluoxetine
is the best studied medication in this class, and it appears
to be both nontoxic and efficacious in patients with
ESRD.19 Even in anephric patients, the kinetic profile of
single doses of fluoxetine is unchanged. A study of mul-
tiple doses concluded that renal function does not signifi-
cantly alter serum levels of either fluoxetine or norfluoxe-
tine.20,21

Sertraline has not been studied as intensively in this
population, but it is also widely prescribed. Like fluoxe-
tine, it is metabolized in the liver, and excretion of the
unchanged drug in urine is an insignificant route of elim-
ination. Pharmacokinetic studies of people with mild-to-
severe renal impairment and matched comparison sub-

jects have shown no significant differences between
groups.22,27 Sertraline has been used to help prevent sud-
den hemodialysis-related hypotension.28

Citalopram kinetics are similar to those of sertraline
and fluoxetine, in that they are minimally changed in pa-
tients with ESRD, and dose adjustment is probably not
necessary.14,98 By way of contrast, plasma concentrations
of paroxetine hydrochloride are increased in people with
renal impairment, and the recommended initial dose for
patients with severe renal insufficiency (10 mg) is half that
for adults with normal kidney function.26,99

Several non-SSRI antidepressant medications should
be avoided or used with caution in ESRD. For example,
little is known about the pharmacokinetics of nefazodone
hydrochloride in patients with chronically impaired renal
function.43,44 Careful dose adjustment is also necessary
with venlafaxine, which, along with its metabolites, is
chiefly eliminated in urine. Venlafaxine’s elimination half-
life is prolonged and its clearance is reduced in chronic
renal insufficiency or ESRD.48 Regular monitoring of
blood pressure is recommended for patients who receive
this drug. Bupropion hydrochloride has active metabolites
that are almost completely excreted through the kidney.
The metabolites may accumulate in dialysis patients and
predispose these patients to seizures.

Theoretically, care must be taken with patients receiv-
ing concurrent low therapeutic index drugs metabolized by
cytochrome P450 enzyme systems. A few such drugs used
in this population include agents metabolized by cyto-
chrome P450 3A4 (e.g., tacrolimus, sildenafil, cyclospor-
ine), while a number of antidepressants (e.g., nefazodone,
fluvoxamine, paroxetine [a weak inhibitor], fluoxetine/
norfluoxetine, sertraline, and valproic acid [also a weak
inhibitor]) are inhibitors of this isoenzyme.1

MOOD STABILIZERS

For many years, lithium has been the primary pharmaco-
logic treatment for bipolar affective disorder. In general
psychiatric practice it is being replaced by classic anticon-
vulsant medications, such as divalproex and carbamaze-
pine. For the minority of bipolar disorder patients with
ESRD who require lithium (and do not respond to the an-
ticonvulsants), treatment involves administration of a sin-
gle dose (usually 600 mg) after each dialysis session. Be-
cause it is a small molecule that is readily dialyzed, lithium
is entirely eliminated by dialysis, and a single postdialysis
dose will result in a steady serum level.100 Ideally, in order
to establish the proper dose, serum lithium levels should
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be obtained immediately before dialysis. Because of a
postdialysis redistribution effect, the serum lithium level
obtained immediately after dialysis will often be lower
than that observed later. Lithium is also used to augment
the therapeutic effects of antidepressants in patients with
treatment-resistant unipolar depression, and a smaller
dose of lithium, e.g., 300 mg, may be given to such pa-
tients after a dialysis session.

There has been controversy in the past as to whether
lithium is nephrotoxic. New evidence suggests that it in-
deed can lead to renal insufficiency and even ESRD; how-
ever, a recent long-term follow-up study has found that
when the drug is discontinued, renal function will often
improve.101 If renal impairment is detected in a bipolar
disorder patient who is receiving lithium, efforts should be
made to substitute other mood stabilizing drugs, although
such substitution is not always possible for some sensitive
bipolar disorder patients.

Seizures are not uncommon in the renal disease popu-
lation, and nephrologists are accustomed to prescribing an-

ticonvulsant medications. Valproic acid is likely to be help-
ful as a mood stabilizer, but psychiatrists should be aware
that free serum levels may become elevated in patients with
renal disease, and individual cases of pancreatitis have
been reported.50,51

CONCLUSIONS

In summary, most psychotropic medications are well tol-
erated and efficacious in the treatment of patients with
ESRD and renal insufficiency. There are exceptions for
which tolerance and safety are questionable, and we have
attempted to identify many of those drugs in this review.
Clinical experience is not an adequate substitute for sys-
tematic and well-designed empirical research. Particularly
for the newer medications, there has been a dearth of in-
vestigations, and we hope that this article stimulates ad-
ditional psychopharmacological research.

The authors thank the staff of the Renal Palliative Care
Initiative at Baystate Medical Center for their assistance.
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