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lozapine is an atypical antipsychotic that remains
the most effective agent for the management of
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Objective: Clozapine has been linked to significant
weight gain and increase in serum lipids and appears to
negatively impact glucose metabolism. In this retro-
spective chart review study, we examine changes in
systolic and diastolic blood pressure and treatment for
hypertension in clozapine-treated patients.

Method: Data on demographics and systolic and
diastolic blood pressure were examined for up to 5 years
(September 1987 to September 1992) in 82 patients
treated with clozapine. Rates of hypertension treatment
in clozapine-treated patients were compared with pa-
tients receiving conventional antipsychotics (N = 56)
and other atypical antipsychotic agents (N = 102).

Results: The mean age of the 82 patients at the time
of clozapine initiation was 36.4 ± 7.8 years, with 22
(27%) female, 75 (91%) white, 3 (4%) black, 3 (4%)
Hispanic, and 1 (1%) Asian. The baseline weight was
175.5 ± 34.0 lb (79.0 ± 15.3 kg) and baseline body mass
index was 26.9 ± 5.0 kg/m2. There was a significant
increase in systolic blood pressure (p = .0004) and
diastolic blood pressure (p = .0001). Overall, 22 patients
(27%) received treatment for hypertension following
clozapine initiation. Only 2 (4%) of 56 patients in the
conventional antipsychotic group and 9 (9%) of 102
patients in the other atypical antipsychotic group (olan-
zapine, N = 6; risperidone, N = 3) received treatment for
hypertension.

Conclusion: Our findings suggest that long-term
clozapine treatment is associated with increased rates
of hypertension, which may have a significant impact
on medical morbidity and mortality.
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C
treatment-resistant chronic schizophrenia. Unlike con-
ventional and other atypical antipsychotics, clozapine
causes minimal extrapyramidal side effects. Despite the
benefits, recent reports1 have raised questions regarding
clozapine’s impact on medical morbidity and mortality.
Clozapine is associated with significant weight gain, in-
crease in serum lipids, and cardiomyopathy2 and appears
to negatively impact glucose metabolism.3,4 Such meta-
bolic abnormalities are leading to higher rates of diabetes
mellitus than expected and raising concerns regarding
cardiovascular disease.

Risk factors for cardiovascular disease include
serum lipid abnormalities, smoking, a sedentary lifestyle,
overweight/obesity, and hypertension. While a growing
body of evidence related to serum lipid abnormalities,
weight gain, obesity, and diabetes mellitus is emerging,
there are few reports on the incidence of hypertension in
clozapine-treated patients. Gupta and Rajaprabhakaran5

reported a case of new-onset hypertension (blood pres-
sure range, 124/90–164/116 mm Hg) that occurred with-
in 1 week of initiating clozapine therapy. George and
Winther6 also reported a case of new-onset hypertension
(160/108 mm Hg) that occurred with a clozapine dose
of 62.5 mg/day. The hypertension resolved following
clozapine discontinuation, only to return upon clozapine
reinitiation.

Lund and colleagues7 compared incidence rates of
hypertension in patients receiving clozapine (N = 552)
and conventional antipsychotic agents (N = 2461) using
a medical and pharmacy claims database. They found
no significant differences in overall incidence rates of
hypertension in patients receiving clozapine versus
conventional antipsychotic agents, with only 5.3% of
conventional antipsychotic–treated patients and 4.1%
of clozapine-treated patients receiving treatment for
hypertension.

Finally, Fontaine and colleagues8 estimated the effects
of weight gain on the incidence of hypertension in pa-
tients treated with antipsychotics using raw data from
5209 respondents from the Framingham Heart Study’s
public use data set and national population demographic
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statistics. Hypertension and weight gain were estimated to
have a linear effect.

We reported a 5-year naturalistic study that examined
clozapine-treated patients in whom high rates of diabetes
mellitus, weight gain, and lipid abnormalities were ob-
served.4 This retrospective chart-review study examines
the change in systolic and diastolic blood pressure in
the same clozapine-treated patients over a 5-year period
(September 1987 to September 1992). In addition, rates of
hypertension treatment in clozapine-treated patients are
examined and compared with patients receiving conven-
tional antipsychotics and other atypical antipsychotic
agents.

METHOD

This study was conducted in the outpatient clozapine
clinic of an urban mental health center following approval
by the Institutional Review Boards of the Massachusetts
Department of Mental Health. Clozapine-treated patients’
weight and vital signs were routinely monitored. Vital
signs and clozapine dose were recorded from the clinical
chart at 6-month intervals. When data were not available,
additional information was sought in relevant inpatient
and general medical records.

Additionally, all patients with a DSM-IV diagnosis of
schizophrenia and schizoaffective disorder at the time of
clozapine data collection were taken from an existing da-
tabase and classified into 1 of 3 groups: clozapine, con-
ventional antipsychotics, and other atypical antipsy-
chotics (risperidone, olanzapine, quetiapine). Data on
age, gender, race, and treatment for hypertension (while
taking a particular antipsychotic agent) were collected. A
research psychiatrist (D.C.H.) reviewed all records to
confirm that antihypertensive agents were prescribed for
the purpose of hypertension treatment and not for extra-
pyramidal symptoms or other medical or psychiatric con-
ditions. A descriptive comparison is provided comparing
the treatment for hypertension in the 3 groups.

Statistical Methods
Changes from baseline in systolic and diastolic blood

pressure were analyzed using a mixed-effects model in
the clozapine group. This model has fixed linear and qua-
dratic terms for time and random intercept and linear and
quadratic terms for time for each patient. The fixed effects
estimate the mean parabolic trajectory of the change from
baseline while the random effects allow a separate trajec-
tory for each patient.

In order to test for an association of time-dependent
covariates (change in cholesterol, triglycerides, clozapine
dose, and weight gain) with changes from baseline, the
mixed-effects model was augmented with a fixed and ran-
dom covariate effect. This model tests for a dependency
of change from baseline with the covariate beyond that

already explained by passage of time. Two-sided p values
< .05 were considered significant.

The maximum systolic and diastolic blood pressures
were tabulated into categories recommended by the Joint
National Committee on Detection, Evaluation, and Treat-
ment of High Blood Pressure.9

RESULTS

Data were obtained on 82 patients treated with clo-
zapine for at least 1 year and up to 5 years. The mean age
at the time of clozapine initiation was 36.4 ± 7.8 years,
with 22 (27%) female, 75 (91%) white, 3 (4%) black,
3 (4%) Hispanic, and 1 (1%) Asian. Fifty-five (67%)
of the patients had a diagnosis of schizophrenia and
27 (33%) of schizoaffective disorder. The baseline weight
was 175.5 ± 34.0 lb (79.0 ± 15.3 kg) and body mass in-
dex (BMI) was 26.9 ± 5.0 kg/m2. The baseline systolic
blood pressure reading was 113.74 ± 11.75 mm Hg, and
the baseline diastolic blood pressure reading was
76.98 ± 9.57 mm Hg.

For clozapine-treated patients, there was a significant
increase in systolic blood pressure (linear coeffi-
cient = 0.27 mm Hg per month, SE = 0.07; mixed-effects
model, t = 3.84, df = 49, p = .0004), which was associ-
ated with an increase in body weight (linear coeffi-
cient = 0.18 mm Hg per pound of body weight, SE = 0.7;
mixed-effects model, t = 2.61, df = 49, p = .0120) (Figure
1A and 1B). There was a nonsignificant association with
change in systolic blood pressure and change in total se-

Figure 1. Weight and Body Mass Index (BMI) in
Clozapine-Treated Patients (N = 82) Observed During
a 60-Month Period
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rum cholesterol (linear coefficient = 0.05 mm Hg/mg/dL
of total serum cholesterol, SE = 0.03; mixed-effects
model, t = 1.76, df = 42, p = .086). At baseline, more than
80% of patients’ systolic blood pressure was normal
(< 130 mm Hg). Over the 60-month period, more than
40% of patients’ maximum systolic blood pressure reading
was in the hypertensive range (≥ 140 mm Hg) (Figure 2).

There was a significant increase in diastolic blood pres-
sure (linear coefficient = 0.20 mm Hg per month, SE =
0.04; mixed-effects model, t = 4.84, df = 49, p = .0001),
which was not associated with a change in weight or clo-
zapine dose, despite increases in both weight and BMI
(Figure 1A and 1B). At baseline, more than 90% of pa-
tients’ diastolic blood pressure was < 90 mm Hg. Over the
60-month observation period, more than 60% of patients’
maximum diastolic blood pressure readings were in the
hypertensive range (≥ 90 mm Hg) (Figure 3). Race, age,
and gender had no significant effects on systolic and dia-
stolic blood pressure over the 60-month period.

Six months after initiating clozapine therapy, 6 (7%) of
82 patients had a systolic blood pressure reading > 140
mm Hg, and 5 patients (6%) had a diastolic blood pressure
reading > 90 mm Hg. After 1 year of clozapine treatment,
6 (7%) of 82 patients had a systolic blood pressure > 140
mm Hg, and 15 (18%) had a diastolic blood pressure > 90
mm Hg. Overall, 22 (27%) of 82 clozapine patients re-
ceived treatment for hypertension following clozapine ini-
tiation.

Of the 30 clozapine patients diagnosed with diabetes
mellitus, 16 (53%) were treated for hypertension. In com-
parison, 16 (73%) of 22 patients  who were treated for hy-
pertension were also diagnosed with diabetes mellitus.

The conventional antipsychotic comparison group
(N = 56) had a mean age of 49.54 ± 10.63 years, with
26 (46%) female, 46 (82%) white, and 10 (18%) African

American. Thirty patients (54%) had a diagnosis of
schizophrenia and 23 (41%) of schizoaffective disorder.

The other atypical antipsychotic group (N = 102) had
a mean age of 44.63 ± 11.54 years, with 36 (35%) female,
84 (82%) white, 14 (14%) African American, 3 (3%) His-
panic, and 1 (1%) Asian. Fifty-four patients (53%) had a
diagnosis of schizophrenia and 48 (47%) of schizoaffec-
tive disorder. Only 2 (4%) of 56 patients in the conven-
tional antipsychotic group and 9 (9%) of 102 patients in
the other atypical antipsychotic group (olanzapine N = 6;
risperidone N = 3) received treatment for hypertension.

DISCUSSION

Overall, the data suggest that clozapine therapy may be
associated with elevations in systolic and diastolic blood
pressure, resulting in treatment for hypertension. Addi-
tionally, a significant positive correlation exists between
weight gain and an increase in systolic blood pressure. A
positive linear relationship exists between BMI and mor-
tality rate as well as relative risk of developing choleli-
thiasis, hypertension, coronary heart disease, and, espe-
cially, type 2 diabetes mellitus.10

The significance of more than 60% of clozapine pa-
tients’ maximum diastolic blood pressure in the hyperten-
sive range is unclear (Figure 2). The tremendous amount
of variability in blood pressure readings may be influ-
enced by many factors, including stress, anxiety, cigarette
smoking, caffeine, alcohol, or sodium intake. Therefore,
we relied on treatment for hypertension to obtain a more
accurate assessment of incidence in clozapine-treated pa-
tients.

The lower rates of hypertension treatment in the com-
parison groups may reflect the quality of medical follow-
up for non–clozapine-treated schizophrenia patients.

Figure 3. Classification of Adult Diastolic Blood Pressure in
Clozapine-Treated Patientsa,b
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Figure 2. Classification of Adult Systolic Blood Pressure in
Clozapine-Treated Patientsa,b
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observed during a 60-month period.
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Hematologic screenings and vital signs were conducted
on a regular basis in our clozapine program. There was no
such system in place for patients receiving treatment with
conventional or other antipsychotic agents. Patients with
psychiatric disorders, particularly those with severe men-
tal illnesses, have high rates of undetected and untreated
medical problems and substantially elevated mortality
rates.11 Thus, access, use, and quality of medical care may
increase the impact of hypertension in patients with
schizophrenia.

The effects on elevated systolic and diastolic blood
pressure occurred relatively soon after initiation of cloza-
pine treatment. Blood pressure in the hypertensive range
was observed just after 6 months. Therefore, blood pres-
sure should be monitored frequently after clozapine
therapy begins. While weight and BMI increased over
time, neither measurement correlated with an increase in
systolic or diastolic blood pressure or treatment for hyper-
tension. However, there was a clear association with treat-
ment for hypertension and treatment for diabetes (73%),
which is consistent with hypertension as a risk factor for
diabetes mellitus.10

We are concerned about cardiovascular disease in
clozapine-treated patients. Adding hypertension to pro-
longed obesity, diabetes mellitus, and lipid abnormalities
may place clozapine-treated patients at greater risk of car-
diovascular disease and early death. We recommend that
all patients treated with clozapine undergo routine medi-
cal screening for weight gain/obesity, lipid abnormalities,
diabetes mellitus, and hypertension on a regular basis.
Cardiovascular risks should be calculated and systemati-
cally tracked. Reliance on the primary care medical sys-
tem for this population may result in significant under-

treatment of these medical disorders. Mental health pro-
viders must play an active role in monitoring and institut-
ing appropriate interventions and referral for clozapine-
treated patients.

Drug names: clozapine (Clozaril and others), olanzapine (Zyprexa),
quetiapine (Seroquel), risperidone (Risperdal).
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