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Psychotropic Drugs and Adverse Events Revisited

he fundamental goal of psychopharmacology re-
search is to expand the therapeutic ratio between
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efficacy, on one hand, and adverse events and safety, on
the other. New medications, such as novel antipsychotics
and anticonvulsants, are showing a great deal of promise
in the treatment of bipolar disorders, but these agents are
not without side effects. Moreover, since combination
therapy is the rule rather than the exception in the treat-
ment of bipolar disorders, the risk and frequency of side
effects are potentially multiplied for these patients. This

article will review the adverse-event profiles of the novel
antipsychotics and anticonvulsants that are being used in
treating patients with bipolar disorders.

NOVEL ANTIPSYCHOTIC AGENTS

Novel antipsychotics are now the antipsychotics of
choice for patients with bipolar affective disorders, having
displaced the conventional antipsychotic agents.1 Con-
trolled data using risperidone, olanzapine, and ziprasidone
all suggest that the incidence of extrapyramidal side effects
(EPS) associated with these drugs is similar to placebo EPS
rates. Although the novel antipsychotics are not devoid of
EPS risk, the phenomenon appears to be dose related and
manageable.2,3 For example, doses of risperidone below 4
mg daily have the usual “atypical” receptor affinity pro-
file, in which EPS risk is relatively minimal.4 U.S. and in-
ternational multicenter placebo-controlled trials comparing
risperidone with haloperidol and placebo (in addition to a
mood stabilizer) have shown rates of EPS with risperidone
to be comparable to placebo (Figure 1).5,6 In a Spanish trial
investigating the safety and efficacy of risperidone in pa-
tients diagnosed with bipolar disorders (N = 527), the in-
cidence of various extrapyramidal symptoms was seen to
decline steadily over time (Figure 2).7 Similarly, an analy-
sis of data from 3 actively controlled, blinded studies found
a very low risk of long-term treatment-emergent dyskinetic
events associated with olanzapine (1%) compared with
haloperidol (4.5%).8
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The rate of tardive dyskinesia in young patients with
schizophrenia is about 5% annually for the first few years
of treatment with a conventional antipsychotic.9 The rate
of tardive dyskinesia among some mood disorder popula-
tions receiving conventional antipsychotics may be consid-
erably higher (Figure 3).10 In contrast, the tardive dyskine-
sia rate associated with the novel antipsychotics seems to
be at about the 1% annual rate of spontaneous tardive dys-
kinesia seen in the general psychiatric population.9,11–13 In-
deed, in small studies that have described the utility of ris-
peridone and olanzapine in the setting of bipolar disorders,
no tardive dyskinesia has been noted.

Some recent reviews have concluded that the potential
for somnolence imparted by an antipsychotic medication
is correlated with its affinity for histamine receptors.14 In-
ducing somnolence may be a desirable short-term effect for
acutely manic and highly irritable patients, but it is obvi-
ously problematic in the longer term, particularly for

higher-functioning patients. In any case, the clinician
should remove or reduce the amounts of concurrent cen-
tral nervous system (CNS)-depressing agents and also rule
out other causes of somnolence (for example, depression
or lithium-induced hypothyroidism) before attributing the
symptom solely to the antipsychotic medication.

The depressogenic potential of conventional antipsy-
chotics has frequently been noted by clinicians. There are
no data to prove that conventional antipsychotics cause
depression directly—instead, they may unmask or induce
a syndrome that is phenotypically similar (yet different)
from depression. One plausible mechanism for the phe-
nomenon is that conventional antipsychotics block en-
dogenous dopaminergic reward systems in the brain. In
contrast, novel antipsychotics are not depressogenic, and
some novel antipsychotics, such as risperidone and olan-
zapine, may have antidepressant properties.

Scattered case reports in the literature claim that novel
antipsychotics may induce mania.15–17 However, the physi-
cian should interpret these findings with caution. For ex-
ample, in one report of risperidone-induced mania,18 the
doses used were far higher than recommended, and mood
stabilizers had recently been discontinued. There is no evi-
dence from controlled trials involving novel antipsychotics
that they induce mania.

Like the conventional antipsychotics, risperidone19 may
produce hyperprolactinemia in a dose-dependent fashion.
However, the serum level of prolactin correlates very
poorly with clinical symptoms such as galactorrhea or
menstrual or sexual dysfunction.20 It is important to rule
out secondary causes such as pituitary adenomas, but apart
from this, asymptomatic hyperprolactinemia needs only to
be monitored closely. For symptomatic patients, the op-
tions include decreasing the dose of the antipsychotic drug,
adding a dopamine agonist, or, if necessary, switching
medications.

Figure 3. Patients With Tardive Dyskinesia Risk Receiving
Conventional Antipsychotics in Mood Disordersa

aAdapted with permission from Kane.10
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Figure 2. Risperidone in 527 Patients With Bipolar Disorder:
Extrapyramidal Symptoms (EPS) Over 6 Monthsa

aData from Vieta et al.7

*p < .001 vs. baseline.
†p < .05 vs. baseline.

Tremor
Hypokinesia
Stiffness
Hyperkinesia

To
ta

l S
co

re

0.4

0.3

0.2

0.1

0
Week 4Baseline Month 3 Month 6

* †
*

†

*

M
ea

n 
C

ha
ng

e 
Fr

om
 B

as
el

in
e 

to
 E

nd
po

in
t

of
 D

ou
bl

e-
B

lin
d 

Tr
ea

tm
en

t

U.S. Study International Study

2.0

1.5

1.0

0.5

0.0

–0.5

Placebo + mood stabilizer (N = 51)
Risperidone + mood stabilizer (N = 52)
Haloperidol + mood stabilizer (N = 53)

Figure 1. U.S. and International Risperidone Studies:
Extrapyramidal Symptoms Rating Scale (ESRS) Scorea

aData from Sachs5 and Yatham.6



© Copyright 2002 Physicians Postgraduate Press, Inc.

One personal copy may be printed

17J Clin Psychiatry 2002;63 (suppl 3)

Psychotropic Drugs and Adverse Events Revisited

The past few decades have seen an unprecedented in-
crease in the prevalence of overweight and obesity in the
general North American population; currently, an esti-
mated 50% of the Canadian and U.S. populations have
body mass index (BMI) > 25 (normal BMI = 20 to 25). Al-
though BMI is the most common measure of obesity, waist
circumference is more closely correlated with central obe-
sity, which is associated with increased health risks. Waist
circumferences > 102 cm (40.2 in.) in men and > 88 cm
(34.6 in.) in women are linked to cardiovascular morbid-
ity.21

Among patients taking antipsychotic agents, a number
of factors—including lack of previous exposure to anti-
psychotic medication—are risk factors for weight gain,
but interestingly, dosage is not a reliable predictor. A re-
cent study of 89 ambulatory bipolar patients22 revealed
higher BMIs and waist-to-hip ratios than the general
population (Figure 4). The latter, a surrogate marker for
abdominal adiposity, independently predicts coronary ar-
tery disease and diabetes mellitus. Moreover, data are ac-
cumulating that persons with chronic mental disorders
are often overweight and obese.23 Persons with persistent
mental illness have high rates of adverse health behaviors
(such as smoking and alcohol use) and often fail to re-
ceive adequate medical treatment.24,25 This perilous com-
bination of factors may be lethal.

That antipsychotic medications differ in their propen-
sity to cause weight gain has been reported since the mid-
1950s. Novel antipsychotics as a class are more likely to
cause weight gain than conventional antipsychotics, and
among the former, a meta-analysis suggests that clozapine
and olanzapine are associated with the most weight gain,
while risperidone and ziprasidone are associated with less
(Figure 5).26 Data from controlled studies27–29 also indicate
that olanzapine and quetiapine are associated with a higher
proportion of patients gaining ≥ 7% of body weight dur-
ing an 8-week treatment period than are ziprasidone or ris-
peridone (Figure 6). The propensity for weight gain with
some agents may be correlated with in vitro affinity for
5-HT2C and histamine H1 receptors.30 However, it should
be kept in mind that weight gain is a “final common phe-
notype” that is probably the culmination of a complex se-
ries of events.

Weight gain is difficult to manage, and therefore, pri-
mary prevention should be the preferred strategy. Behav-
ioral interventions can be a useful part of a primary or
secondary prevention strategy. Almost no systematic

Figure 6. Controlled Trials of Antipsychotics: Weight
Gain ≥ 7% From Baseline After 8 Weeks of Treatmenta

aData from Conley and Mahmoud,27 Garver,28 and the FDA
Psychopharmacological Drugs Advisory Committee.29
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aData from Elmslie et al.22 Abbreviation: WHR = waist:hip ratio.
bN = 89 patients vs. 445 reference subjects.
*p < .05.

P
er

ce
nt

ag
e

60

50

40

30

20

10

0
Women
Patients

Women
Reference

Group

Men
Patients

Men
Reference

Group

*

* *

Overweight
Obese
Increased WHR

*

*



© Copyright 2002 Physicians Postgraduate Press, Inc.

One personal copy may be printed

18 J Clin Psychiatry 2002;63 (suppl 3)

Roger S. McIntyre

study of contemporary weight loss agents (i.e., orlistat,
sibutramine) in individuals with mental disorders has
been performed, although new reports are emerging that
suggest  the new anticonvulsant topiramate may cause
weight loss.31 Psychiatrists should ensure that their pa-
tients’ weights, fasting blood glucose levels, and lipid
profiles are monitored periodically.

Currently, the relationship between glucoregulatory
abnormalities and novel antipsychotics is under active in-
vestigation. Most studies of apparent novel antipsy-
chotic-induced diabetes mellitus are case reports involv-
ing clozapine32,33 or olanzapine.34 It appears that the
relative risk of diabetes is elevated 2- to 4-fold in patients
with schizophrenic or bipolar disorders. According to re-
cent data from a large health plan database, which in-
cluded more than 15,000 patients receiving treatment for
psychosis,35 there are substantial differences  in the rela-
tive risk of diabetes among the available antipsychotic
therapies. It was determined that patients receiving cloza-
pine, conventional antipsychotics, or olanzapine had a 2-
fold higher prevalence of type 2 diabetes (Figure 7) than
the untreated patients. Although weight gain may be a
risk factor for diabetes, other variables are also relevant.
In 1 study of 82 patients with schizophrenia receiving
clozapine, 38% developed diabetes after 60 months. No-
tably, the occurrence of diabetes was not related to weight
gain.36

QT interval prolongation has received increased atten-
tion since the recent issuance of regulatory warnings
about thioridazine. Study 05429 (Figure 8) is a compara-
tive study conducted by Pfizer, Inc., of the use of anti-
psychotic medications in 164 patients. Only thioridazine

was observed to cause QTc increases ≥ 75 msec (a signi-
ficant increase), and only ziprasidone and thioridazine
caused QTc increases ≥ 60 msec. Although all of the
novel antipsychotics examined were associated with some
prolongation of the QT interval, there were no statistical
differences between them, and none of the prolongations
(including those provoked by ziprasidone) were deemed
to be pathologic. The QT interval is influenced by a great
many variables, and there is a dearth of well-designed di-
rect comparative studies that control for these.37

ANTICONVULSANT AGENTS

The use of the anticonvulsants carbamazepine and
valproic acid to treat bipolar disorder is now familiar to
psychiatrists. The most commonly reported side effects of
carbamazepine include CNS-related problems such as
drowsiness, headache, dizziness, ataxia and diplopia, gas-
trointestinal upset, allergic skin reactions, leukopenia, and
elevated liver enzymes, particularly γ-glutamyltransferase.
Most of these adverse events are early and transient and
can be managed by beginning treatment at low doses.
However, the possibility of rare and serious blood dyscra-
sias and of hepatic failure requires careful ongoing moni-
toring. In long-term trials involving bipolar patients, the
most frequent side effects of valproic acid have been som-
nolence, tremor, headache, weakness, and gastrointestinal
upset. The most frequent adverse effects associated with
discontinuation were nausea, tremor, somnolence, and alo-
pecia.38

Two new anticonvulsants have recently shown promise
in the treatment of bipolar disorder. The most common

Figure 8. Incidence of QTc Increases ≥ 30 msec at Steady
State; Study 054a

aAdapted from the FDA Psychopharmacological Drugs Advisory
Committee briefing document for Zeldox capsules.29

Zipr
as

ido
ne

Risp
er

ido
ne

Olan
za

pin
e

Thio
rid

az
ine

Halo
pe

rid
ol

Que
tia

pin
e

In
ci

de
nc

e 
(%

 p
at

ie
nt

s)
 a

nd
95

%
 C

on
fid

en
ce

 In
te

rv
al

 (
C

I)

Steady State

6–8 mg

16 mg

100

90

80

70

60

50

40

30

20

10

0

Figure 7. Differential Effects of Antipsychotics on Type 2
Diabetes: Findings From a Large Health Plan Databasea

aData from Mahmoud et al.35 for 2.5 million lives analyzed: adjusted
for age, prior medication exposure, 8-month preexisting type 2
diabetes.
*Statistically significant compared with untreated psychotic patient
group; p < .05.

Lo
w-P

ot
en

cy

Con
ve

nt
ion

als

High
-P

ot
en

cy

Con
ve

nt
ion

als

Cloz
ap

ine

Olan
za

pin
e

Risp
er

ido
ne

Unt
re

at
ed

W
ith

 P
sy

ch
os

is

O
dd

s 
R

at
io

 B
as

ed
 o

n
12

-M
on

th
 E

xp
os

ur
e

8

7

6

5

4

3

2

1

0

*

*

*

*



© Copyright 2002 Physicians Postgraduate Press, Inc.

One personal copy may be printed

19J Clin Psychiatry 2002;63 (suppl 3)

Psychotropic Drugs and Adverse Events Revisited

side effects of lamotrigine are dizziness, tremor, somno-
lence, headache, nausea, and rash.39 The rash varies in ap-
pearance and severity ranging from a measles-like condi-
tion to Stevens-Johnson syndrome and toxic epidermal
necrolysis. However, the incidence of rash is lower in
adults than in children, and it is now known that if the drug
is started at the recommended low doses and titrated
slowly, the incidence of serious rash is greatly reduced.40

The most common adverse events reported with topira-
mate are paresthesias (as expected for a carbonic anhy-
drase inhibitor), dizziness, anxiety, and fatigue. Most
of these side effects can be avoided by slow titration to
the recommended doses. For acute treatment of mania, the
suggested doses are 200 to 400 mg/day titrated over 4
to 10 days, while the typical maintenance or add-on doses
are 50 to 400 mg/day with a titration of approximately
25 mg/wk. Interestingly, new reports are emerging that
suggest that, in contrast to carbamazepine and valproic
acid, topiramate may be associated with weight loss.31

CONCLUSION

In conclusion, the new treatment options that are now
routinely being used in bipolar disorders appear to impart
a lower rate of serious adverse events than do the older
antibipolar therapies. It would seem that at least some of
the new agents offer the desired expanded therapeutic ra-
tio between efficacy and safety.

Drug names: carbamazepine (Tegretol and others), chlorpromazine
(Thorazine and others), clozapine (Clozaril and others), haloperidol
(Haldol and others), lamotrigine (Lamictal), molindone (Moban), olan-
zapine (Zyprexa), orlistat (Xenical), quetiapine (Seroquel), risperidone
(Risperdal), sibutramine (Meridia), topiramate (Topamax), valproic acid
(Depakene), ziprasidone (Geodon).
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