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Objective: Schizophrenia is associated
with several chronic physical illnesses and
a shorter life expectancy, compared with
life expectancy in the general population.
One approach to improving the health of
patients with schizophrenia is to improve
the monitoring of physical health that oc-
curs in psychiatric settings. The authors
discuss a consensus panel’s recommenda-
tions for improving the physical health
monitoring of patients with schizophre-
nia who are treated in outpatient settings.

Method: A consensus meeting including
psychiatric and other medical experts as-
sembled on October 17–18, 2002, to eval-
uate the existing literature and to develop
recommendations for physical health
monitoring of patients with schizophre-
nia. Conference participants reviewed the
literature in the following areas: 1) weight
gain and obesity; 2) diabetes; 3) hyperlip-
idemia; 4) prolongation of the QT interval
on the ECG; 5) prolactin elevation and re-
lated sexual side effects; 6) extrapyrami-
dal side effects, akathisia, and tardive dys-
kinesia; 7) cataracts; and 8) myocarditis.
Experts for each topic area formulated
monitoring recommendations that were
discussed by all of the participants until a
consensus was reached.

Results: Consensus recommendations
included regular monitoring of body

mass index, plasma glucose level, lipid
profiles, and signs of prolactin elevation
or sexual dysfunction. Information from
monitoring should guide the selection of
antipsychotic agents. Specific recommen-
dations were made for cardiac monitoring
of patients who receive medications asso-
ciated with QT interval prolongation, in-
cluding thioridazine, mesoridazine, and
ziprasidone, and for monitoring for signs
of myocarditis in patients treated with clo-
zapine. Patients who receive both first-
and second-generation antipsychotic med-
ications should be examined for extrapyra-
midal symptoms and tardive dyskinesia.
Patients with schizophrenia should receive
regular visual examinations.

Conclusions: The conference partici-
pants recommended that mental health
care providers perform physical health
monitoring that typically occurs in pri-
mary care settings for their patients who
do not receive physical health monitoring
in those settings. This change in usual
practice is recommended on the basis of
the conference participants’ belief that
this additional monitoring will result in
the earlier detection of common, serious
risk factors that could, without detection
and intervention, contribute to impaired
health of patients with schizophrenia.

(Am J Psychiatry 2004; 161:1334–1349)

Individuals with schizophrenia have a 20% shorter life
expectancy than the population at large (1) and a greater
vulnerability to several illnesses, including diabetes, coro-
nary heart disease, hypertension, and emphysema. One
set of explanations for these vulnerabilities points to the
lifestyles of people with serious mental illnesses, which
are often associated with poor dietary habits, obesity, high
rates of smoking, and the use of alcohol and street drugs.
Moreover, as described later in this article, some antipsy-
chotic medications used to treat schizophrenia have been
associated with weight gain, the onset of diabetes, in-
creases in levels of plasma lipids, and abnormal findings
on ECGs. In addition to their potential for exacerbating
the physical health problems that are common in schizo-
phrenia, antipsychotics have been associated with other
side effects that may affect health, including prolactin ele-

vation, cataract formation, movement disorders, and sex-
ual dysfunction. Because of the heightened health risks
associated with schizophrenia and the medications used
in its treatment, physical health monitoring as a means of
health promotion is especially important in this patient
population.

The Mount Sinai Conference, held October 17–18, 2002,
at the Mount Sinai School of Medicine in New York City,
was organized by individuals who shared the belief that
the health needs of people with schizophrenia who take
antipsychotic medications typically are not adequately
addressed by clinicians in specialty mental health pro-
grams or in primary care settings. The goal of the confer-
ence was to develop recommendations for the systematic
health monitoring of individuals with schizophrenia for
whom antipsychotic medication is prescribed. The con-
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ference organizers—Susan M. Essock, Ph.D., Alexander L.
Miller, M.D., and Stephen R. Marder, M.D.—believed that a
major obstacle to improving the quality of physical health
monitoring for patients with schizophrenia is the lack of a
consensus regarding which health parameters should be
monitored and when they should be monitored. The orga-
nizers also believed that the work product from the con-
ference should be a set of recommendations that could be
implemented in nearly any public psychiatry setting. For
this reason, information regarding the cost of health care
interventions was considered in developing the consensus
recommendations. (For example, among the diagnostic
tests considered in these recommendations, an ECG has
an estimated cost of $23; a slit-lamp eye examination, $23;
tests for plasma prolactin level, $27; glucose level, $5;
hemoglobin A1c level, $13; triglyceride level, $8; total
cholesterol level, $6; and high-density lipoprotein (HDL)
cholesterol level, $11.)

The conference participants developed recommenda-
tions for monitoring the physical health of patients who
take antipsychotic medication and focused on interven-
tions that could be initiated in routine psychiatric settings.
Interventions that would ordinarily involve consultation
with another medical specialist were not considered nor
was the evaluation of comorbidities, including smoking,
street drug abuse, and alcohol abuse or dependence,
which are major contributors to the health risks of this
population. We did not consider how recommendations
for monitoring might differ for children. Rather, the focus
was on physical health monitoring that should occur in
the course of treating an adult with schizophrenia who
takes an antipsychotic medication and on whether and
how such monitoring should vary as a function of the par-
ticular antipsychotics that are prescribed.

The quality of available evidence for the association of
specific antipsychotics with particular side effects varied
considerably. We reviewed the literature on each side ef-
fect and grouped studies by the quality of evidence they
provided. Clear evidence from multiple randomized, con-
trolled trials was considered level-1 evidence; data from
cohort studies, outcomes research, or low-quality ran-
domized, controlled studies were considered level-2 evi-
dence; and data from case-control studies were consid-
ered level-3 evidence. 

The conference had the following format. For each side
effect, one of the conference participants conducted a lit-
erature review before the meeting and summarized this
review at the conference. One or more experts in the topic
area under consideration commented on the evidence
and formulated monitoring recommendations based on
the evidence. The recommendations were then discussed
by all of the participants until a consensus was reached. A
previous consensus conference focused on major compo-
nents of treatment algorithms for schizophrenia, includ-
ing side effect monitoring, but stopped short of providing
specific recommendations for which physical conditions

to monitor and how often they should be monitored (2).
The current conference differed substantially in key re-
spects. The first conference produced recommendations
for side effect monitoring, whereas this conference fo-
cused more broadly on health monitoring, with an em-
phasis on aspects of health that the literature suggests
may be negatively affected by various antipsychotic medi-
cations. The first conference relied on the opinions of a
group of schizophrenia experts. The current conference
developed a consensus through discussions that included
experts in obesity, disease prevention, diabetes, cardiol-
ogy, endocrinology, and ophthalmology.

The conference was supported by several sponsors, in-
cluding the Department of Psychiatry of Mount Sinai
School of Medicine; the University of Texas Health Science
Center at San Antonio; the Mental Illness Research, Edu-
cation, and Clinical Centers of the U.S. Department of Vet-
erans Affairs (VA) Veterans’ Integrated Service Networks 3
and 22; the VA Mental Health Quality Enhancement Re-
search Initiative; and the VA National Center for Health
Promotion and Disease Prevention. The organizers specif-
ically excluded support from the pharmaceutical industry,
and industry employees were not included in the confer-
ence. In addition, all session participants disclosed poten-
tial conflicts of interest at the time of the conference. (The
disclosures are reported at the end of this article.)

Weight Gain and Obesity

Individuals with schizophrenia are more likely than
members of the general population to be overweight or
obese. Moreover, some antipsychotics are associated with
weight gain.

Background

Obesity can have serious effects on health and life ex-
pectancy through a number of disease processes, includ-
ing hypertension, coronary artery disease, osteoarthritis,
type II diabetes mellitus, and stroke. Individuals with
schizophrenia are more likely to be overweight or obese
than the population at large (3, 4). Using a body mass in-
dex (BMI) of 27 or higher as a definition of obesity, Allison
et al. (3) found that 42% of a group of individuals with
schizophrenia, compared to 27% of the general popula-
tion, met this criterion. This difference was largely due to
the high proportion of women with schizophrenia who
were obese. Obesity has been particularly severe for young
women with schizophrenia. Combined with smoking,
which has a high prevalence in patients with schizophre-
nia, obesity further increases patients’ risk for cardiovas-
cular morbidity and mortality. In addition, excessive
weight and obesity can have important effects on an indi-
vidual’s adjustment in the community, adherence to pre-
scribed medication, ability to participate in rehabilitation
efforts, and self-image.
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Previous reviews have documented that treatment with
first- and second-generation antipsychotics can contrib-
ute to weight gain (5–7). Further, the reviews indicate
marked differences among the antipsychotics in their re-
lationship with obesity. A meta-analysis by Allison and Ca-
sey (7) provided an estimate of mean weight gain in pa-
tients who received standard doses of antipsychotics over
a 10-week period. The mean increases were 4.45 kg with
clozapine, 4.15 kg with olanzapine, 2.92 kg with sertindole,
2.10 kg with risperidone, and 0.04 kg with ziprasidone.
Several randomized, controlled trials provided level-1 evi-
dence for differences among the antipsychotics in their
weight gain liabilities (8–12).

The conference participants agreed that there was suffi-
cient evidence to suggest that weight should be monitored
for all individuals with schizophrenia. They also agreed
that BMI, computed by using the formula, kg/m2, or by us-
ing a BMI table, is the most widely accepted monitoring
standard for determining the need for intervention. (A ta-
ble for computing BMI is available at http://www.niddk.
nih.gov/health/nutrit/pubs/statobes.htm#other.) Follow-
ing World Health Organization and U.S. National Insti-
tutes of Health recommendations, a person with a BMI of
25.0 to 29.9 is considered overweight and one with a BMI
of 30 or higher is considered obese; a person with a BMI of
18.5 to 24.9 is considered of normal weight (13, 14). Indi-
viduals of Native American or Asian descent may be over-
weight at lower BMIs.

The patient’s waist size also is a useful risk indicator. A
waist size of 35 inches or more for women and 40 inches or
more for men is associated with increased health risks, in-
cluding increased risks of high blood pressure, type II dia-
betes, dyslipidemia, and metabolic syndrome (15). For
women, having a waist size of 35 inches or more was asso-
ciated with these risk factors regardless of their BMI cate-
gory (normal, overweight, or obese). For men, having a
high-risk weight measurement incurred somewhat less
health risk if their BMI was in the normal range (15).

Clinicians should focus on preventing initial weight
gain and obesity, because subsequent weight loss is very
difficult to achieve and existing interventions to promote
weight loss are often ineffective. Clinicians should sensi-
tize patients and their caregivers to the health risks associ-
ated with excess weight and should encourage patients to
self-monitor their weight. A family history of obesity or di-
abetes should further raise the provider’s and patient’s
awareness of the potential adverse health risks of weight
gain.

The conference participants agreed that the patient’s
BMI should be recorded before medication initiation or
change and at every visit for the first 6 months after medi-
cation initiation or change. When the patient’s weight sta-
bilizes, the patient should be weighed (and the BMI re-
corded) at least quarterly and more often if the patient is
overweight. Patients who are seen at intervals of more
than 1 month should be instructed to self-monitor and to

notify the prescribing physician if they gain more than the
number of pounds corresponding to an increase in one
BMI unit. A gain of one BMI unit in a normal-weight or
overweight patient should lead the clinician to consider
an intervention. Interventions may include nutritional
counseling (for both the patient and caregiver or food pre-
parer), initiation of a personal exercise program, use of
medications that promote weight loss, and/or a change of
antipsychotic medication to one associated with less
weight gain (16, 17). More extensive behavioral analysis
with appropriate intervention may be necessary to ad-
dress underlying issues regarding weight gain.

The conference participants had different opinions
about recommendations for or against certain antipsy-
chotics for patients who are vulnerable to weight gain.
There was agreement that the data supported a contin-
uum of weight gain liability among the second-generation
antipsychotics. Ziprasidone is associated with minimal
risk, risperidone with medium risk, and olanzapine and
clozapine with the greatest risk. Data on quetiapine have
been variable but suggest that its weight gain liability is
likely to be similar to that of risperidone (18).

Quality of Evidence

Quality of evidence for differential effects of specific an-
tipsychotics on weight: level 1.

Recommendations

1. Mental health providers should monitor and chart
the BMI of every patient with schizophrenia, regard-
less of the antipsychotic medication prescribed.

a . Clinics that provide treatment for patients with
schizophrenia should have the capability of
weighing patients at every visit and of tracking
those weights.

b. Mental health care providers should encourage
patients to monitor and chart their own weight.

c . BMI monitoring should be supplemented by
measurement and recording of the patient’s waist
circumference.

d. Patients should be weighed/measured at every
visit for the first 6 months after medication initia-
tion or change.

2. The relative risk of weight gain for the different anti-
psychotic medications should be a consideration in
drug selection for patients who have a BMI of 25 or
higher.

3. Unless a patient is underweight (BMI <18.5), a weight
gain of one BMI unit indicates a need for an inter-
vention. Mental health providers should also initiate
an intervention if the patient’s waist circumference is
35 inches or greater for a woman and 40 inches or
greater for a man.

4. Interventions may include closer monitoring of
weight, engagement in a weight management pro-
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gram, use of an adjunctive treatment to reduce weight,
or changes in a patient’s antipsychotic medication. If a
patient is taking a medication that is associated with a
higher risk for weight gain, the mental health care pro-
vider should consider switching the medication to one
with less weight gain liability.

Diabetes

Previous studies have provided evidence that patients
who are treated with certain antipsychotic medications
are more likely to develop type II diabetes mellitus.

Background

Patients with schizophrenia may be at a higher risk for
developing diabetes than the population at large (19). The
concern is related to the development of type II diabetes
mellitus, which represents about 90% of the cases of dia-
betes. The high prevalence of diabetes among people with
schizophrenia could be related to the high prevalence of
obesity, as 90% of individuals with type II diabetes are
obese (20). Several reports have raised concerns that some
of the second-generation antipsychotics may further in-
crease the risk of type II diabetes. Most of the data in this
area consist of case reports (reviewed in references 20 and
21). Clozapine and olanzapine are the agents most com-
monly associated with diabetes. One study followed pa-
tients who were taking clozapine for 5 years and found
that 36.6% eventually received a diagnosis of type II diabe-
tes (22). Plasma glucose levels were measured in a 14-week
randomized, double-blind trial that compared the effects
of clozapine, haloperidol, olanzapine, and risperidone
(23). Significant increases in glucose levels were found
with clozapine and haloperidol at 8 weeks (but not at 14
weeks) and with olanzapine at 14 weeks (but not at 8
weeks). A study that used a large VA database found signif-
icantly higher risks for a diagnosis of diabetes among pa-
tients who were taking clozapine (odds ratio=1.25), olan-
zapine (odds ratio=1.11), and quetiapine (odds ratio=
1.31), but not risperidone (odds ratio=1.05), compared
with patients who were taking first-generation antipsy-
chotics (21). The effect was strongest for patients who
were younger than age 40 years. For younger individuals,
the odds ratios were higher and the increased risk was sta-
tistically significant for all four of the second-generation
agents studied.

Using the United Kingdom General Practice Research
Database, Koro and coworkers (24) found 451 cases of dia-
betes among 19,637 individuals with schizophrenia. Pa-
tients who were taking olanzapine had a significantly
higher risk of diabetes, compared with patients who were
nonusers of antipsychotics (odds ratio=5.8, 95% confi-
dence interval [CI]=2.0–16.7) and compared with patients
who were taking first-generation antipsychotics (odds ra-
tio=4.2, 95% CI=1.5–12.2). Risperidone was not associated
with a significantly increased risk of diabetes. For patients

taking risperidone, compared to nonusers, the odds ratio
was 2.2 (95% CI=0.9–5.2); for patients taking risperidone,
compared to patients taking first-generation antipsychot-
ics, the odds ratio was 1.6 (95% CI=0.7–3.8). Patients who
were taking clozapine were not included in this study.

Findings of an association between clozapine and dia-
betes are contradicted by a study that used data from drug
benefit programs in New Jersey (25). In this study, patients
who received clozapine did not have a higher risk of diabe-
tes (odds ratio=0.98), compared with patients who did not
receive that medication, whereas chlorpromazine (odds
ratio=1.31) and perphenazine (odds ratio=1.34) were asso-
ciated with a significantly higher risk. Also, a study spon-
sored by Eli Lilly and Company in which the effects of
olanzapine and haloperidol were compared failed to find a
difference between the two agents in the proportion of pa-
tients with abnormal elevations in nonfasting plasma glu-
cose levels (26).

A link between diabetes and certain agents is also sup-
ported by the finding that both olanzapine and clozapine
may induce insulin resistance (27, 28). However, the con-
ference participants agreed that increases in the risk for
diabetes could also be explained by their liabilities for
causing weight gain.

The conference participants acknowledged that a con-
siderable amount of data support a link between certain
second-generation antipsychotics and the risk for type II
diabetes. However, because none of the studies provided
level-1 evidence, identifying any of the agents as causally
associated with an increased risk for diabetes would be
premature. Cross-sectional studies that used large data-
bases from the VA and the United Kingdom were informa-
tive, although the clinical diagnosis of diabetes was not
supported by a change in laboratory test values after the
administration of antipsychotic medications.

Individuals with schizophrenia should be evaluated for
undiagnosed diabetes by using the criteria recommended
by the American Diabetes Association (29). Factors that
indicate a high risk for undiagnosed diabetes include a
BMI greater than 25, a first-degree relative with diabetes,
habitual physical inactivity, being a member of a high-risk
ethnic population (African American, Hispanic American,
Native American, Asian American, Pacific Islander), hav-
ing delivered a baby heavier than 9 lb or having had gesta-
tional diabetes, hypertension, an HDL cholesterol level
≤35 mg/dl and/or a triglyceride level ≥250 mg/dl, history
of abnormal findings on a glucose tolerance test or fasting
plasma glucose test, and history of vascular disease. The
consensus was that the intensity of an ongoing monitor-
ing strategy should depend both on baseline risk factors
(such as weight gain) and clinical course (for example, de-
velopment of symptoms of diabetes such as weight loss,
polyuria, and polydipsia). Psychiatrists should document
the patient’s family history of diabetes, weight, race, his-
tory of gestational diabetes, blood pressure, and lipid
profile.
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The American Diabetes Association recommends a
fasting plasma glucose test for screening patients for un-
diagnosed diabetes or impaired glucose tolerance; a ran-
dom plasma glucose test can be used to diagnose diabe-

tes, especially in the presence of symptoms. Although an
oral glucose tolerance test is considered the “gold stan-
dard” for epidemiological studies, the inconvenience for
the average patient, as well as standardization in practice,
is a barrier to the more widespread use of this test. Conse-
quently, the conference participants agreed that an oral
glucose tolerance test was probably not a realistic method
for screening patients with schizophrenia in mental
health care settings. The conference participants recom-
mended that if a fasting plasma glucose level cannot be
obtained, the use of the hemoglobin A1c test, performed
by using a method certified by the National Glycohemo-
globin Standardization Program (30), could be considered
for screening for this population. Although the hemoglo-
bin A1c test is not recommended by the American Diabe-
tes Association, others have suggested that this test is use-
ful for screening (31), but if confirmatory tests are needed.
Because of the need for standardization and training in
self-monitoring of plasma glucose levels, the conference
participants did not recommend the use of this method
for the diagnosis of diabetes.

Patients who are starting treatment with antipsychotic
agents or whose antipsychotic agent is being changed
should be evaluated with a fasting plasma glucose test, or,
if this is not possible, their hemoglobin A1c level should be
measured. In the absence of symptoms of diabetes or sig-
nificant weight gain (one BMI unit), patients should be
monitored for development of symptoms of diabetes 4
months later and then yearly. (Others have recommended
more frequent glucose monitoring [23, 32, 33].) An abnor-
mal test value (fasting plasma glucose value ≥126 mg/dl,
random plasma glucose value >200 mg/dl, or hemoglobin
A1c value >6.1%) suggests the possibility of diabetes and
should lead to a consultation with an internist or other
primary health care provider for further assessment. Fast-
ing glucose levels between 100 mg/dl and 125 mg/dl are
indicative of prediabetes and should also prompt closer
assessment and follow-up.

Patients and, when present, caregivers should also be
informed about the clinical symptoms of diabetes, includ-
ing polyuria, polydipsia, and weight change (particularly
weight loss). Psychiatrists should inquire about these
symptoms on a yearly basis and more often if patients are
gaining weight or receiving antipsychotics associated with
weight gain.

Quality of Evidence

Quality of evidence for an association between specific
antipsychotics and risk for diabetes: level 2.

Recommendations

1. Mental health care providers should be aware of risk
factors for diabetes for all patients with schizophrenia.

a . A baseline measure of plasma glucose level
should be collected for all patients before starting
a new antipsychotic. Measurement of the fasting
plasma glucose level is preferred, but measure-
ment of hemoglobin A1c is acceptable if a fasting
plasma glucose test is not feasible. An abnormal
test value (fasting plasma glucose value ≥126 mg/
dl, random plasma glucose value >200 mg/dl, or
hemoglobin A1c value >6.1%) suggests the possi-
bility of diabetes and should lead to a consulta-
tion with an internist or other primary health
care provider for further assessment. Fasting glu-
cose levels between 100 mg/dl and 125 mg/dl are
indicative of prediabetes and should also prompt
closer assessment and follow-up.

b. Patients who have significant risk factors for dia-
betes (family history, BMI ≥25, waist circumfer-
ence ≥35 inches for women and ≥40 inches for
men) should have their fasting plasma glucose
level or hemoglobin A1c value monitored 4 months
after starting an antipsychotic and then yearly.
Patients who are gaining weight should have their
fasting plasma glucose level or hemoglobin A1c

value monitored every 4 months.

c . Mental health care providers should be aware of
the symptoms of new-onset diabetes (including
weight change, polyuria, polydipsia) and should
monitor patients for the presence of these symp-
toms at regular intervals.

d. Mental health care providers should inform pa-
tients of the symptoms of diabetes and ask them
to contact an internist or primary health care
provider if these symptoms occur.

e . Mental health providers should ensure that pa-
tients with a diagnosis of diabetes are followed by
a health care professional who is knowledgeable
about diabetes. The patient’s mental health care
provider and primary health care provider should
communicate when medication changes that
may affect control of the patient’s diabetes are
initiated.

2. If a patient presents to a mental health care provider
with symptoms of diabetes, a random plasma glu-
cose test should be performed. If the value is elevated
(>126 mg/dl if fasting or >200 mg/dl if nonfasting),
the patient should be referred to an internist or pri-
mary health care provider. If the patient contacts the
mental health care provider by telephone and de-
scribes symptoms of diabetes, the patient should be
urged to seek prompt evaluation by an internist or
primary health care provider.
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Hyperlipidemia

Certain antipsychotics may be associated with hyperlip-
idemias. These lipid abnormalities may increase the risk
of coronary heart disease.

Background

Elevated cholesterol and triglyceride levels are asso-
ciated with coronary heart disease, including ischemic
heart disease and myocardial infarction (34, 35). A 10% in-
crease in cholesterol level is associated with a 20%–30%
increase in the risk of coronary heart disease; and lowering
the cholesterol level by 10% decreases the risk by 20%–
30% (36). Elevated triglyceride levels are also associated
with an increase in the risk of coronary heart disease. Tri-
glyceride levels greater than 250 mg/dl are associated with
a twofold higher risk of cardiovascular disease, compared
with lower levels (35, 37). Treatment guidelines recom-
mend aggressive interventions for reducing elevated lipid
levels (38). These interventions vary from lifestyle changes
(including weight loss, diet change, or exercise) to the use
of drug therapy, depending on the patient’s level of risk.
Despite their high risk for coronary heart disease, patients
with schizophrenia were found in one study to be less
likely than other individuals to receive medications for
lowering cholesterol (39).

There is also concern that patients with schizophrenia
may be particularly vulnerable to the metabolic syn-
drome, or syndrome X. The metabolic syndrome, which is
associated with both diabetes and cardiovascular disease,
includes abdominal obesity, elevated fasting plasma glu-
cose levels, elevated triglyceride levels, low HDL choles-
terol levels, and hypertension.

Several retrospective reports—reviewed by Meyer (40)
and Wirshing et al. (37)—found elevations of lipids in pa-
tients who were taking newer antipsychotics. Early case
reports focused on clozapine and found elevated levels of
triglycerides but not elevated total cholesterol levels (41,
42). Similar comparisons of cohorts have reported in-
creased levels of triglycerides in patients who were taking
olanzapine (43). One study found that olanzapine was as-
sociated with higher triglyceride and cholesterol levels,
compared with risperidone (44). The strongest data in this
area come from a study that used the United Kingdom
General Practice Research Database (45). The study in-
cluded 18,309 individuals with a diagnosis of schizophre-
nia and compared the odds ratios for developing hyper-
lipidemias after receiving first- and second-generation
antipsychotics. Patients who received olanzapine had sig-
nificantly increased odds of developing hyperlipidemia,
compared to patients who received no antipsychotic (odds
ratio=4.65, p<0.0001) and compared to patients who re-
ceived a first-generation antipsychotic (odds ratio=3.36,
p=0.0002). In contrast, risperidone was not associated
with an increased risk in either comparison.

The conference participants agreed that substantial evi-
dence indicated that clozapine and olanzapine were asso-
ciated with increased triglyceride levels, although the
published studies did not reach the standard of level-1
evidence. Moreover, there is a lack of data from trials in
which patients were randomly assigned to receive differ-
ent antipsychotics and had their lipid profiles monitored
at baseline and during chronic treatment. As a result, the
participants agreed that there were insufficient data to
provide clinicians with accurate information about the
relative risk of elevated triglyceride levels with different
antipsychotics. However, the participants agreed that
individuals with schizophrenia—as a group—were at a
higher risk for atherosclerotic heart disease. As a result,
regular monitoring of lipid profiles should occur accord-
ing to guidelines established for patients at increased risk
for coronary heart disease. Guidelines have been estab-
lished by the National Cholesterol Education Program
(http://www.nhlbi.nih.gov/about/ncep/) and the U.S.
Preventive Services Task Force (http://www.ahcpr.gov/
clinic/ajpmsuppl/lipidrr.htm) (46). The U.S. Preventive
Services Task Force guidelines may be more straight-
forward and more easily implemented in psychiatric set-
tings. These guidelines recommend routine lipid screen-
ing for men age ≥35 years and for women age ≥45 years.
For younger individuals (age 20–35 years for men and age
20–45 years for women), screening and treatment are rec-
ommended when there is increased risk for coronary
heart disease. In other words, since schizophrenia patients
as a group may be considered to be at high risk for coro-
nary heart disease, the recommendations for screening
and treatment should be followed for all patients age 20
years and older.

Quality of Evidence

Quality of evidence for an association between specific
antipsychotics and risk for hyperlipidemias: level 2.

Recommendations

1. Mental health providers should be aware of the lipid
profile of each patient with schizophrenia they treat.
Psychiatrists should follow National Cholesterol Edu-
cation Program guidelines (http://www.nhlbi.nih.
gov/about/ncep/) or U.S. Preventive Services Task
Force guidelines (http://www.ahcpr.gov/clinic/
ajpmsuppl/lipidrr.htm) for screening and treating pa-
tients who are at a high risk for cardiovascular disease.

a . As part of routine care, if a lipid panel is not avail-
able for a patient with schizophrenia, one should
be obtained and reviewed. The lipid panel should
include measurements of total cholesterol, low-
density lipoprotein (LDL) and HDL cholesterol,
and triglyceride levels.

b. As a group, individuals with schizophrenia
should be considered to be at high risk for coro-
nary heart disease. As a result, lipid screening
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should be carried out at least once every 2 years
when the LDL level is normal and once every 6
months when the LDL level is greater than 130
mg/dl.

c . If the LDL level is greater than 130 mg/dl, the
mental health care provider should refer the pa-
tient to a primary care provider or an internist. If
a referral cannot be arranged, the mental health
care provider should advise the patient to change
his/her diet to reduce fat intake. If the LDL level
does not fall into the normal range, a cholesterol-
lowering drug should be initiated.

d. Mental health care providers should identify pa-
tients who fulfill the criteria for the metabolic
syndrome and should ensure that they are being
carefully monitored by a primary health care pro-
vider.

2. Mental health providers should ensure that National
Cholesterol Education Program or U.S. Preventive
Services Task Force guidelines are followed for pa-
tients with abnormal cholesterol (total, LDL, HDL)
and triglyceride levels. When patients with abnormal
levels are identified (for example, a patient with an
LDL level >130 mg/dl), the patient should be referred
to a primary health care provider, or, in the absence
of such a provider, treatment may be implemented
by the mental health care provider.

QT Prolongation

Certain antipsychotics may be associated with ECG ab-
normalities that may indicate an increased risk of poten-
tially fatal arrhythmias.

Background

Prolongation of the QT interval of the ECG is associated
with the development of torsade de pointes, a ventricular
arrhythmia that can cause syncope and may progress to
ventricular fibrillation and sudden death (47). (Since the
QT interval becomes shorter as the heart rate becomes
more rapid, the interval duration is usually corrected for
heart rate and referred to as the QTc interval.) The average
QTc interval in healthy adults is approximately 400 msec,
and the risk of torsade de pointes increases as the interval
lengthens. A QTc interval of 500 msec or greater is consid-
ered to be a substantial risk factor for torsade de pointes.

Several drugs are known to prolong the QT interval.
They include a number of antipsychotics and some tricy-
clic antidepressants. Thioridazine has been associated
with an increased risk of ventricular arrhythmias and sud-
den death associated with a prolonged QT interval (48).
There is also concern that drugs that inhibit the metabo-
lism of antipsychotic agents may raise the plasma level of
the antipsychotic and increase the QT interval.

A recent focus on the QT interval and antipsychotics
emerged during trials of two second-generation antipsy-

chotics, sertindole and ziprasidone. Sertindole in the
amount usually administered in a clinical dose was found
to increase the QTc interval by 22 msec, and the increase
was dose dependent. There was evidence of increased risk
of arrhythmias and unexpected deaths with sertindole
(47). This medication was never marketed in the United
States, although it is currently available in parts of Europe.

In initial trials, ziprasidone was found to increase the
QTc interval by 6–10 msec, according to data from ECGs
administered at random times (49). The U.S. Food and
Drug Administration (FDA) was concerned that the pro-
longation might be considerably longer at ziprasidone’s
maximal plasma concentration or when ziprasidone was
administered with a drug that inhibited its metabolism.
This concern led to a study that was carried out by Pfizer at
the request of FDA (Pfizer Pharmaceuticals, unpublished
data presented to the U.S. Food and Drug Administration,
2000). In that study, patients were randomly assigned to
receive ziprasidone, risperidone, olanzapine, quetiapine,
thioridazine, or haloperidol. ECGs were administered
when the patient had the maximal plasma concentration
for each agent. In addition, each agent was administered
in conjunction with a drug that inhibited its metabolism.
The results for the mean increase in the QTc interval (in
milliseconds) were as follows: ziprasidone 20.3, risperi-
done 11.6, olanzapine 6.8, quetiapine 14.5, thioridazine
35.6, and haloperidol 4.7. The intervals were not substan-
tially affected by the inhibitor.

The results of the study led to the approval of ziprasi-
done with the warning that ziprasidone’s “larger prolonga-
tion of QTc length compared to several other antipsy-
chotic drugs raises the possibility that the risk of sudden
death may be greater for…[ziprasidone] than for other
available drugs for treating schizophrenia” (49).

In addition, thioridazine and mesoridazine (which is
metabolized to thioridazine) as well as pimozide received
a change in their package inserts indicating that they
should not be used as first-line antipsychotics. Further,
these three agents are now contraindicated for patients
who are receiving drugs that inhibit the cytochrome P450
2D6 isoenzyme, patients with reduced levels of this en-
zyme, patients with congenital long QT syndrome, and pa-
tients with a history of cardiac arrhythmias. In addition, it
is recommended that a baseline ECG and measurement of
potassium concentration be completed before therapy
with these drugs. Other data (50) led to restrictions in the
use of droperidol, including the recommendation that pa-
tients be monitored with ECG before treatment and for 2–
3 hours after treatment (51).

The conference participants agreed that in the absence
of increased risk factors for QT interval prolongation or
cardiac arrhythmias, ziprasidone can be prescribed with-
out ECG monitoring. However, patients who are to be
treated with ziprasidone—and patients who are treated
with thioridazine, mesoridazine, or pimozide —should re-
ceive a baseline ECG before treatment is initiated if any of



Am J Psychiatry 161:8, August 2004 1341

MARDER, ESSOCK, MILLER, ET AL.

http://ajp.psychiatryonline.org

the following cardiac risk factors are present: known heart
disease, a personal history of syncope, a family history of
sudden death at an early age (under age 40 years, espe-
cially if both parents had sudden death), or congenital
long QT syndrome.

Quality of Evidence

Quality of evidence for an association of specific anti-
psychotics with prolonged QT interval: level 1.

Recommendations

1. Mental health care providers should not prescribe
thioridazine, mesoridazine, or pimozide for patients
with known heart disease, a personal history of syn-
cope, a family history of sudden death at an early age
(under age 40 years, especially if both parents had
sudden death), or congenital long QT syndrome.

2. If ziprasidone is prescribed for patients with any of
the risk factors described in the previous recommen-
dation, the patient should receive a baseline ECG
before treatment is initiated. A subsequent ECG is in-
dicated if the patient presents with symptoms associ-
ated with a prolonged QT interval (e.g., syncope).

Elevated Prolactin Levels 
and Sexual Side Effects

Certain antipsychotics are associated with increases in
plasma prolactin level. Elevated prolactin levels can cause
galactorrhea and menstrual irregularities in women, and
galactorrhea and sexual dysfunction in men. Hyperpro-
lactinemia can also cause osteoporosis if it impairs sex ste-
roid production.

Background

Hyperprolactinemia is a common endocrine disorder
that can cause galactorrhea (abnormal lactation) and men-
strual disturbances in women, and sexual dysfunction (de-
creased libido, impotence, and ejaculatory dysfunction)
and galactorrhea in men. Antipsychotic medications—
particularly first-generation agents and risperidone—can
cause hyperprolactinemia by their activity at dopamine
D2 receptors that suppress the secretory activity of pitu-
itary lactotrophs (52). Since dopamine inhibits prolactin
release, blockade of dopamine receptors in the pituitary
elevates plasma prolactin levels. The frequency of elevated
prolactin levels associated with antipsychotics tends to be
greater in women than in men. Although relatively few
data are available about the prevalence of prolactin-re-
lated menstrual disturbances and galactorrhea, both are
relatively common. Estimates of the prevalence of men-
strual disturbances associated with antipsychotic use vary
from 15% to 91% in different studies (53). However, these
disturbances may have multiple causes. In one study, ga-
lactorrhea was present in 19% of a group of women with
schizophrenia who were treated with neuroleptics (54). Al-

though earlier studies did not show that neuroleptic-in-
duced hyperprolactinemia increases the risk of breast
cancer (55, 56), this finding was contradicted by a recent
report (57). In that study, large New Jersey databases were
used to identify 52,819 women who were exposed to dopa-
mine antagonists and a similar number who were not ex-
posed. Dopamine antagonists were associated with a 16%
increase in the risk of breast cancer (adjusted hazard ra-
tio=1.16, 95% CI=1.07–1.26).

Hyperprolactinemia impairs sexual function by inhibit-
ing gonadotropin-releasing hormone and subsequently
luteinizing hormone and follicle-stimulating hormone by
means of a short feedback loop between the pituitary and
hypothalamus. Since sexual dysfunction is common in
men and women with schizophrenia, it is conceivable
that an elevated prolactin level is an important contribu-
tor to this problem. However, hyperprolactinemia sec-
ondary to antipsychotics is most often of minimal to
moderate degree (58), and the increased prolactin levels
associated with antipsychotics may not be high enough to
interfere with normal ovarian or testicular function. How-
ever, even a small degree of hyperprolactinemia can im-
pair libido and potency, and hyperprolactinemia associ-
ated with use of antipsychotics may sometimes be of
considerable magnitude, specifically in some patients
who take risperidone. Of course, sexual dysfunction in
patients is frequently caused by factors not related to
prolactin and also may result from nonpharmacologic
causes. Some of these causes (i.e., large prolactinomas)
and the resulting high prolactin levels (>200 ng/ml)
almost invariably lead to sexual and menstrual dysfunc-
tion, while conditions that cause more moderate hyper-
prolactinemia (e.g., nonfunctioning macroadenomas,
microprolactinomas, growth hormone-producing pitu-
itary tumors, other sellar tumors, and idiopathic hyper-
prolactinemia) may or may not cause sexual dysfunction
depending on the extent of the prolactin elevation and
the individual’s sensitivity to elevated prolactin levels.
One study found that after 2 years of taking antipsy-
chotics, 75% of the women and 34% of the men in a group
of patients had elevated prolactin levels (59). In women,
there was a significant negative correlation between pro-
lactin levels and sex hormone levels.

Before the introduction of second-generation antipsy-
chotics, prolactin elevation was an inevitable risk of treat-
ment with antipsychotics. Prolactin elevation is less of a
concern with some of the second-generation agents. The
exception is risperidone, which results in prolactin eleva-
tions that are similar to those associated with first-genera-
tion antipsychotics. A meta-analysis by Kleinberg and oth-
ers (60) found that prolactin levels in patients who were
taking 2–16 mg/day of risperidone were similar to prolac-
tin levels in patients who were taking 20 mg/day of halo-
peridol. On the other hand, the prolactin levels of patients
who were taking 1–16 mg/day of risperidone were signifi-
cantly higher than those of patients who were taking 10
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mg/day of haloperidol. This report did not find a relation-
ship between prolactin levels and the frequency of adverse
effects that could have been related to hyperprolactine-
mia. Studies of other second-generation antipsychotics
have found that these agents may result in transient eleva-
tions in prolactin levels but that these levels tended to re-
turn to the normal range within a few days (61–65).

The conference participants agreed that clinicians
should take a careful history to determine if the patient
has any signs and symptoms of an elevated prolactin level
before beginning treatment with antipsychotic medica-
tions, especially first-generation antipsychotic medica-
tions and risperidone. If hyperprolactinemia is suspected,
the patient’s prolactin level should be measured, and if an
elevated prolactin level is found, the cause should be
determined. When hyperprolactinemia occurs during
treatment and is associated with menstrual or sexual dys-
function, consideration should be given to changing the
patient’s medication to a prolactin-sparing agent in order
to avoid an expensive workup to determine the cause of
the elevated prolactin level. Psychiatrists should be aware
that even minimal to moderate hyperprolactinemia can
be the harbinger of a serious underlying problem, such as
a pituitary tumor.

Quality of Evidence

Quality of evidence for an association between specific
antipsychotics and elevation in prolactin level: level 1.

Recommendations

1. Mental health providers should be aware of the signs
and symptoms associated with elevated prolactin
levels. The following questions should be asked be-
fore beginning treatment with an antipsychotic and
yearly thereafter for all patients.

a . Mental health care providers should ask women
about changes in menstruation and libido and
whether they have milk coming out of their
breasts.

b. Men should be asked about libido and erectile
and ejaculatory function.

2. If clinically indicated, the patient’s plasma prolactin
level should be measured, and, if the plasma prolac-
tin level is elevated, a workup to determine the cause
should be initiated.

3. If patients are receiving antipsychotics known to be
associated with elevation in prolactin levels, the
screening questions listed with the first recommen-
dation should be asked at each visit after starting the
antipsychotic or until the dose is stable, and then the
questions should be asked yearly.

4. If a patient responds positively to any of the screen-
ing questions and is taking a prolactin-elevating
medication, the patient’s prolactin level should be
measured and, if possible, other potential causes of

an elevated prolactin level should be ruled out. Con-
sideration should also be given to a medication
change to a prolactin-sparing medication. If the signs
and symptoms disappear and the prolactin level de-
creases to the normal range after a change to a pro-
lactin-sparing medication, an endocrine workup can
be avoided.

Extrapyramidal Side Effects, Akathisia, 
and Tardive Dyskinesia

Drugs with dopamine receptor antagonist properties
have the potential to produce acute or short-term revers-
ible adverse effects such as dystonia, akathisia, and par-
kinsonism. In addition, late occurring and potentially irre-
versible involuntary movement disorders such as tardive
dyskinesia can also occur.

Background

Conventional antipsychotics produced a significant risk
of extrapyramidal side effects and tardive dyskinesia. Ex-
trapyramidal side effects, particularly akathisia, can be a
factor in medication nonadherence (66, 67). In addition,
these adverse effects can contribute to psychomotor retar-
dation and lack of energy or spontaneity, as well as dimin-
ished affect. Akathisia can interfere with functional ability
and cause considerable subjective distress. Movement
disorders in general can add to the stigmata associated
with schizophrenia and can provide unnecessary obsta-
cles to optimum social and vocational adjustment. Even
mild involuntary movements can make patients appear
odd or peculiar. Early occurring extrapyramidal side ef-
fects are a risk factor for tardive dyskinesia in patients who
take conventional antipsychotics (68, 69). Much discus-
sion has focused on the high doses of first-generation an-
tipsychotics with which second-generation antipsychotics
were compared in initial trials. However, a seven-arm,
double-blind study involving patients with relatively
chronic history of schizophrenia who were undergoing
treatment for an acute exacerbation found that among pa-
tients who received 4 mg/day of haloperidol the frequency
of use of antiparkinsonian drugs was 42.3%, a rate that was
not significantly different from the rates for patients who
were taking 8 mg/day or 16 mg/day of haloperidol (49.3%
and 47.1%, respectively) (70).

Meta-analyses indicate that when second-generation
antipsychotic medications are used at recommended
doses, all of these medications are associated with signifi-
cantly lower rates of extrapyramidal side effects and lower
levels of antiparkinsonian use, compared with (generally
high-potency) conventional antipsychotics (reviewed in
reference 2). Some newer antipsychotics (e.g., risperidone
and olanzapine) have a dose-response relationship for ex-
trapyramidal side effects, while with others (e.g., cloza-
pine, quetiapine) this relationship is not apparent. (Not
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enough data are available to determine if this relationship
exists for aripiprazole.)

On the basis of available data for the second-generation
drugs, tardive dyskinesia appears to occur significantly
less frequently with clozapine, risperidone, olanzapine,
and quetiapine than with first-generation antipsychotics
(2). Fewer data are available for ziprasidone and aripipra-
zole, but early evidence suggests a low risk of tardive dys-
kinesia with these drugs as well.

Some patients can have preexisting motor abnormali-
ties, ranging from apparent parkinsonian signs to abnor-
mal involuntary movements, before the initiation of any
antipsychotic medications. However, the overwhelming
majority of cases of extrapyramidal symptoms appear to
be due in large part to exposure to antipsychotic medica-
tion. (It is also necessary to recognize that other psycho-
tropic drugs, e.g., antidepressants and lithium, are capa-
ble of producing some extrapyramidal signs in particularly
vulnerable individuals.)

It is therefore important to examine all patients for
movement disorders before the initiation of antipsychotic
drug treatment (with either first-generation or second-
generation antipsychotics). Patients should be monitored
for extrapyramidal side effects (including akathisia) at
weekly intervals during acute treatment and until their
medication dose is stabilized for at least 2 weeks. Patients
who are taking first-generation antipsychotic medications
should be examined for tardive dyskinesia at least every 6
months, and those who are taking second-generation
antipsychotics should be examined for these symptoms ev-
ery year. Patients at high risk for extrapyramidal symptoms
(i.e., elderly patients and those who have experienced dys-
tonic reactions, clinically significant parkinsonism, and/
or akathisia) who are taking first-generation antipsychotic
medications should be examined every 3 months, and
those who are taking second-generation antipsychotic
medications should be examined every 6 months.

Quality of Evidence

Quality of evidence for a reduced risk of tardive dyskine-
sia with second-generation antipsychotics: level 1.

Recommendations

1. Mental health care providers should examine pa-
tients before initiation of any antipsychotic medi-
cations to determine the possible preexistence of
parkinsonian signs or abnormal involuntary move-
ments.

2. Patients should be evaluated weekly until the medi-
cation dose has been stabilized for at least 2 weeks af-
ter the introduction of first- or second-generation
antipsychotics and for 2 weeks after any significant
dose increase.

3. Mental health care providers should examine pa-
tients for tardive dyskinesia every 6 months while the
patient is taking a first-generation antipsychotic

medication and every 12 months while the patient is
taking a second-generation antipsychotic medica-
tion, unless the patient is at high risk for extrapyrami-
dal symptoms (i.e., elderly patients and patients who
have experienced acute dystonic reactions, other
clinically significant extrapyramidal side effects, or
akathisias). Patients at high risk should be examined
every 3 months while they are receiving a first-gener-
ation antipsychotic medication and every 6 months
while they are receiving a second-generation anti-
psychotic medication.

Cataracts

Certain antipsychotics may be associated with an in-
creased risk of ocular lens opacities.

Background

Cataracts are ocular lens opacities that can lead to loss
of vision. Cataracts are usually characterized according to
their location as nuclear, cortical, and capsular or subcap-
sular. The severity of visual impairment caused by a cata-
ract is largely determined by the location of the opacity.
Visual impairment is greater when the cataract is situated
more posteriorly and less severe for anterior locations. In-
creasing age and diabetes can predispose patients to the
development of cataracts. Certain drugs, including corti-
costeroids, miotics, gold-based medications, amiodarone,
allopurinol, and phenothiazines, have been found to
increase the risk of developing cataracts. For example,
corticosteroids can cause central posterior subcapsular
cataracts. This location tends to have serious visual conse-
quences. In contrast, the cataracts that may be caused by
phenothiazines are likely to be anterior subcapsular and
therefore less likely to impair vision.

A recent epidemiologic study that used the United King-
dom’s General Practice Research Database did not find an
overall increase in the risk for cataracts among patients
treated with antipsychotics (71). On the other hand, pa-
tients who were treated with chlorpromazine (at doses
greater than 300 mg/day) or patients who received pro-
chlorperazine had a significantly higher risk of developing
cataracts (cataract type was not specified). These observa-
tions support the findings of earlier studies that phenothi-
azine antipsychotics were associated with an increased
risk of cataracts.

Data from animal studies suggest that quetiapine might
be associated with cataract development (Physicians’ Desk
Reference, 2004, p. 689). Focal triangular cataracts were
found in beagle dogs that received quetiapine for 6 or 12
months. The dogs received four times the maximum hu-
man dose of quetiapine on a milligram-per-kilogram ba-
sis. Cataracts were not found in other species, including
monkeys. To date there is insufficient evidence to associ-
ate quetiapine with an increased risk of cataract develop-
ment in humans. A recent report found 34 cases of lens
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TABLE 1. Recommendations for Mental Health Care Providers’ Systematic Physical Health Monitoring of Patients With
Schizophrenia for Whom Antipsychotic Medication Is Prescribeda

Issue Recommendation Physical Health Monitoring Procedure

Weight gain Mental health care providers should monitor the body mass index (BMI) of patients with 
schizophrenia.

BMI measurement

The relative risk of weight gain for the different antipsychotic medications should be a 
consideration in drug selection for patients who have a BMI ≥25.

Unless a patient is underweight (BMI <18.5), a weight gain of one BMI unit indicates a need for an 
intervention.

Diabetes A baseline measure of plasma glucose level should be obtained for all patients before starting a 
new antipsychotic.

Fasting plasma glucose level or 
hemoglobin A1c value

Patients who have significant risk factors for diabetes and those who are gaining weight should 
have more frequent monitoring.

Fasting plasma glucose level or 
hemoglobin A1c value.

Mental health care providers should be aware of the symptoms of new-onset diabetes (including 
weight loss, polyuria, polydipsia) and should monitor patients for their presence at regular 
intervals.

Hyperlipidemia Mental health care providers should monitor the lipid profiles of all patients with schizophrenia. Lipid screening—including screening of 
total cholesterol, low- and high-density 
lipoprotein (LDL and HDL) cholesterol, 
and triglycerides

As a group, individuals with schizophrenia should be considered to be at a high risk for coronary 
heart disease.

Mental health care providers should follow the National Cholesterol Education Program guidelines 
(http://www.nhlbi.nih.gov/about/ncep/) or the U.S. Preventive Services Task Force guidelines 
(http://www.ahcpr.gov/clinic/ajpmsuppl/lipidrr.htm) for screening and treating patients who are 
at high risk for cardiovascular disease.

If the patient’s LDL level is >130 mg/dl, the mental health care provider should refer the patient to 
a primary care provider or internist. If a referral cannot be arranged, the mental health care 
provider should advise the patient to change his/her diet to reduce fat intake. If the LDL level 
does not fall into the normal range, a cholesterol-lowering drug should be initiated.

QT interval 
prolongation

Mental health care providers should not prescribe thioridazine, mesoridazine, or pimozide for 
patients with known heart disease, a personal history of syncope, a family history of sudden 
death at an early age (under age 40 years, especially if both parents had sudden death), or 
congenital prolonged QT syndrome.

Patients with any of the risk factors described in the previous recommendation for whom 
ziprasidone is prescribed should be evaluated with an ECG.

ECG

Prolactin and 
sexual function

Mental health care providers should ask women patients about changes in menstruation and libido 
and whether they have milk coming out of their breasts. Men patients should be asked about 
libido and erectile and ejaculatory function.

Ask patients about symptoms associated 
with prolactin elevation

If a patient is receiving an antipsychotic known to be associated with prolactin elevation, the 
questions described in the previous recommendation should be asked more frequently.

Ask patients about symptoms associated 
with prolactin elevation

If a patient responds positively to any of the questions about symptoms associated with prolactin 
elevation, the patient’s prolactin level should be measured and, if possible, other medical causes 
of the symptoms should be ruled out. If the patient is taking a prolactin-elevating medication, 
consideration should be given to a medication change to a prolactin-sparing medication. If the 
signs and symptoms disappear and the prolactin level falls to the normal range after a change to 
a prolactin-sparing medication, an endocrine workup can be avoided.

Measure prolactin level

Extrapyramidal 
side effects and 
tardive 
dyskinesia

Mental health care providers should examine patients for extrapyramidal side effects and tardive 
dyskinesia before the initiation of any antipsychotic medication to determine the possible 
preexistence of parkinsonian signs or abnormal involuntary movements.

Examination for rigidity, tremor, 
akathisia

After initiation of antipsychotic medication, patients should be evaluated frequently for 
extrapyramidal side effects until the dose has been stabilized.

Examination for rigidity, tremor, 
akathisia

Mental health care providers should examine patients at regular intervals for tardive dyskinesia. 
Patients at high risk for tardive dyskinesia, including elderly patients, should be examined more 
frequently.

Examination for tardive dyskinesia

Cataracts Mental health care providers should inquire whether the patient has experienced a change in 
vision and should specifically inquire about distance vision and blurry vision.

Inquiry about change in vision

Mental health care providers should ensure that patients receive regular ocular evaluations. Ensure that patients receive an ocular 
evaluation

Myocarditis in 
patients taking  
clozapine

Mental health care providers who treat patients with clozapine should be aware of the signs and 
symptoms of myocarditis.

No specific monitoring 
recommendations

Myocarditis should be suspected in clozapine-treated patients with unexplained fatigue, dyspnea, 
tachypnea, fever, chest pain, palpitations, other signs or symptoms of heart failure, or ECG 
findings such as ST abnormalities and T wave inversions.

If myocarditis is suspected, the clinician should measure the patient’s white blood count and serum 
level of troponin.

If myocarditis is identified, clozapine should be stopped and the patient should be urgently 
evaluated by a primary health care provider.

a Recommendations were developed by the Mount Sinai Conference, a consensus conference of psychiatrists and experts in obesity, disease
prevention, diabetes, cardiology, endocrinology, and ophthalmology, held Oct. 17–18, 2002, in New York City.
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opacities in 620,000 patient exposures to quetiapine in the
United States (72). Most of the patients with opacities had
known risk factors, including use of medications known to
increase the risk of cataracts, ocular trauma, hyperten-
sion, or diabetes. Others were reported to have had cata-
racts at baseline. The remaining patients could have de-
veloped idiopathic cataracts.

Nevertheless, the observation of cataracts in dogs that
were given quetiapine led to the recommendations in-
cluded in the product label that patients treated with que-
tiapine should have a slit-lamp eye examination or a simi-
larly sensitive eye examination shortly after initiation of
treatment and at 6-month intervals. The concern about
cataracts in association with quetiapine administration
has led to uncertainty among clinicians about the appro-
priate monitoring of vision for patients who receive this
and other medications.

Cataracts should be suspected in patients who report a
gradual decline in vision or an increase in blurring of vi-
sion. Distance vision is most likely to be affected. The di-
agnosis of a cataract requires a slit-lamp examination. Ex-
amination with an ophthalmoscope is inadequate and can
detect only fairly large, clinically symptomatic cataracts.
Patients should be referred to an ophthalmologist or an
optometrist for a slit-lamp examination.

The conference participants agreed that clinicians
should follow the recommendations included in the que-
tiapine package insert until there is more definitive evi-
dence regarding the risk of cataracts. Because patients with
schizophrenia often have risk factors for lens opacities,
such as diabetes, hypertension, and poor nutrition, clini-
cians should inquire about visual changes and ensure that
guidelines for visual monitoring are followed. A reasonable
frequency for visual monitoring is yearly for patients older
than age 40 years and every 2 years for younger patients.

Quality of Evidence

The quality of evidence for an association of cataracts
with specific antipsychotics could not be graded.

Recommendations

1. Mental health care providers should monitor visual
changes in patients with schizophrenia. On a yearly
basis psychiatrists should inquire whether patients
have experienced a change in vision and should spe-
cifically inquire about the quality of distance vision
and about blurry vision.

2. Patients who are older than age 40 years should have
a yearly ocular evaluation; younger patients should
have an evaluation every 2 years.

Myocarditis in Patients 
Who Take Clozapine

Case reports indicate that clozapine is associated with a
risk of fatal myocarditis.

Frequency of Monitoring

When a new antipsychotic is initiated, at every visit for 6 months after a new 
antipsychotic is initiated, and quarterly when the antipsychotic dose is 
stable

Before initiating a new antipsychotic, then yearly

Before initiating a new antipsychotic, 4 months after starting an 
antipsychotic, and then yearly

Every 2 years or more often if lipid levels are in the normal range; every 6 
months if the LDL level is >130 mg/dl

Before initiating treatment with ziprasidone and subsequently if the patient 
demonstrates symptoms (e.g., syncope) associated with QT interval 
prolongation

Yearly

At each visit for the first 12 weeks after starting an antipsychotic known to be 
associated with prolactin elevation or until medication dose is stable and 
then yearly

When there is evidence of galactorrhea, menstrual disturbances, or changes 
in libido in women or evidence of changes in libido or erectile or 
ejaculatory disturbances in men

Before initiation of any antipsychotic medication

Weekly for the first 2 weeks after initiating treatment with a new 
antipsychotic or until the dose has been stablized and weekly for 2 weeks 
after a dose increase

Every 6 months for patients who receive first-generation antipsychotics and 
every 12 months for patients who receive second-generation 
antipsychotics; for high-risk patients, including elderly patients, every 3 
months for patients who receive first-generation antipsychotics and every 
6 months for patients who receive second-generation antipsychotics

Yearly

Yearly for patients older than age 40 years; every 2 years for younger 
patients
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Background

Case reports suggest that clozapine is associated with an
increased risk of myocarditis (73, 74). These reports were
reinforced by post-marketing surveillance. A letter to phy-
sicians from Novartis, one of the manufacturers of cloza-
pine, reported 30 cases of myocarditis with 17 fatalities
among 205,493 patients treated with clozapine in the
United States (75). Seven cases with one fatality among
15,600 patients were reported in Canada, 30 cases with
eight fatalities among 24,108 patients were reported in the
United Kingdom, and five cases with five fatalities among
8,000 patients were reported in Australia. These reports
led to inclusion of a warning on the clozapine label in the
United States that clinicians should consider the possi-
bility of myocarditis in clozapine-treated patients who
present with certain symptoms.

The symptoms of myocarditis include unexplained fa-
tigue, dyspnea, tachypnea, fever, chest pain, palpitations,
and other signs of heart failure. Eighty percent of cases of
myocarditis occurred within 6 weeks of the patient’s start-
ing clozapine. The mortality rate from myocarditis ap-
proaches 40%. Abnormalities in laboratory test findings
associated with myocarditis may include increased white
blood cell count, eosinophilia, increased erythrocyte sedi-
mentation rate, and increased cardiac enzyme levels.
Measurement of the plasma level of cardiac troponin may
be useful in the diagnosis of myocarditis (76). In addition,
patients with myocarditis may demonstrate ST abnormal-
ities and T wave inversions on the ECG.

Since myocarditis among patients who take clozapine
remains uncommon, the conference participants did not
recommend routine monitoring for myocarditis. On the
other hand, they did recommend that clinicians who pre-
scribe clozapine be alert for the symptoms of myocarditis
in patients who receive this medication.

Quality of Evidence

Quality of evidence for an association of myocarditis
with clozapine: level 3.

Recommendations

1. Mental health care providers who treat patients with
clozapine should be aware of the signs and symp-
toms of myocarditis.

a . Myocarditis should be suspected in clozapine-
treated patients who present with unexplained
fatigue, dyspnea, tachypnea, fever, chest pain,
palpitations, other signs or symptoms of heart
failure, or ECG findings, such as ST abnormalities
and T wave inversions.

b. If myocarditis is suspected, the mental health
care provider should measure the patient’s white
blood cell count and plasma level of troponin.

2. If myocarditis is identified, clozapine should be
stopped and the patient should be urgently evalu-
ated by a primary health care provider.

Discussion

Adhering to the recommendations of this conference
(which are summarized in Table 1) will result in a signifi-
cant change in the role of psychiatrists and other mental
health care providers involved in the prescribing of anti-
psychotic medications for patients with schizophrenia.
The conference participants acknowledged that psychia-
trists and other mental health care providers may have to
assume a role in physical health monitoring that, in the
care of individuals without schizophrenia, would be the
responsibility of primary care providers. There are a num-
ber of reasons for recommending that mental health care
providers assume this role. Patients who are treated in
public mental health settings may have very limited ac-
cess to primary care providers. Moreover, primary care
providers may not be knowledgeable about the health
risks associated with antipsychotic medications and the
resulting health monitoring that is indicated for patients
with schizophrenia. Finally, patients with schizophrenia
may be seen with greater frequency by mental health care
providers than by their primary care colleagues. As a re-
sult, important changes in blood pressure, weight, or glu-
cose metabolism may be detected at an earlier stage by
mental health care providers. The conference participants
also recognized that their recommendations may differ
substantially from current standards of practice and that
mental health care providers should not be subject to legal
consequences for implementing current standards rather
than the practices suggested in the conference recom-
mendations. Implementing these recommendations will
take planning and the support of payers and administra-
tors, as well as the cooperation of providers.

The conference participants were impressed that an in-
tervention as simple as stepping on a scale could yield
substantial information about health risks. While in-clinic
monitoring of weight should be standard practice, pa-
tients with schizophrenia also should be encouraged to
self-monitor their weight and to report changes that reach
a clinician-defined threshold (the number of pounds asso-
ciated with an increase of one BMI unit for the individual
in question) promptly to the prescribing psychiatrist.

Some of the recommendations in this report may be dif-
ficult to implement in certain mental health settings. For
example, clinics or private offices may not have the capa-
bility to monitor plasma glucose levels or provide ECGs
and may not have ready access to weight-management
programs. However, the conference participants agreed
that monitoring changes in weight and waist size and in-
quiring about symptoms such as polyuria, polydipsia, ga-
lactorrhea, sexual dysfunction, and visual changes have
the potential for improving the health of patients with
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schizophrenia at a relatively low cost. As a result, the par-
ticipants recommended that every mental health setting
that manages individuals with schizophrenia develop the
capability of monitoring and charting BMI and patients’
responses to specific inquiries. Monitoring blood pressure
was not specifically discussed at the conference. However,
the participants noted that blood pressure monitoring is a
relatively low-cost procedure that can identify a common,
treatable problem and that many patients will not have
their blood pressure monitored unless monitoring occurs
as part of their care in a mental health clinic.

Several health issues were not addressed at the Mount
Sinai conference. The high rate of smoking among pa-
tients with schizophrenia contributes to the reduced life
span of many patients. Clinicians should inquire about
smoking, counsel patients about the health consequences
of smoking, and refer them to smoking cessation pro-
grams where people with schizophrenia are welcome. The
high prevalence of alcoholism and street drug abuse
among patients with schizophrenia also was not dis-
cussed. Again, clinicians should inquire about these co-
morbidities as part of psychiatric monitoring.

The recommendations from this conference were in-
tended to apply to the care of adults with schizophrenia.
The participants did not address physical health monitor-
ing for elderly patients, children, adolescents, or patients
with special health needs, such as those infected with HIV.
However, clinicians who treat members of these popula-
tions may find that some of the recommendations may be
useful in the care of these patients as well.
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