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Clozapine-Associated Elevation in Serum Triglycerides

Bruce D. Gaulin, M.S., Pharm., John S. Markowitz, Pharm.D., 
Charles F. Caley, Pharm.D., Lori A. Nesbitt, Pharm.D., and Robert L. Dufresne, Ph.D.

Objective: This study was conducted to determine serum lipid level changes in pa-
tients who received clozapine or haloperidol. Method: Medical records of 222 inpatients
treated with clozapine or haloperidol were reviewed. Age, weight, gender, daily antipsy-
chotic dose, total cholesterol level, serum triglyceride level, and concurrent medications
were recorded. Results: Clozapine-treated men had significantly higher follow-up serum
triglyceride concentrations over baseline than did haloperidol-treated men. Female pa-
tients experienced serum triglyceride level elevations regardless of antipsychotic treat-
ment. Changes in total cholesterol levels were not significantly different between treat-
ment groups. Conclusions: An increase in serum triglyceride levels occurred in
clozapine-treated patients; screening for serum triglyceride elevations may be warranted
before treatment with clozapine. 

(Am J Psychiatry 1999; 156:1270–1272)

Clozapine is an atypical antipsychotic distinguished
from other antipsychotics by its efficacy in some treat-
ment-resistant patients and its low incidence of extrapy-
ramidal side effects (1). The use of clozapine has been
limited, however, by a risk of agranulocytosis (2) and
other adverse effects including weight gain (3, 4) and se-
rum lipid abnormalities (5–7). We performed a retro-
spective study to examine serum lipid level changes in
clozapine- and haloperidol-treated patients.

METHOD

A total of 306 inpatients treated with clozapine or haloperidol at
one of five Massachusetts state psychiatric hospitals were considered
for inclusion. Medical records were reviewed for age, gender, current
clozapine/haloperidol dose, baseline and most recent total choles-
terol and triglyceride concentrations, anti-hyperlipidemic treatment,
and concurrent medications known to elevate serum lipid concentra-
tions (e.g., β-blockers, glucocorticoids, thiazide diuretics, oral con-
traceptives, carbamazepine, and valproate). Patients receiving halo-
peridol decanoate were not included because we desired to analyze
oral antipsychotic dose effects exclusively.

Statistical significance was assessed by using two mixed model
repeated measures analyses of variance (ANOVAs). The principal

analysis was a two-by-two-by-two analysis with drug and gender
as the between-group factors and change in triglyceride and total
cholesterol levels over time as the dependent variables. Another
similar ANOVA was performed with a lipid variable accounting
for all but the triglyceride fraction. This permitted us to analyze
cholesterol level changes without the influence of triglycerides.
This lipid variable is calculated by subtracting one-fifth of the trig-
lyceride level from total cholesterol level (8). Significant ANOVAs
were followed up with tests of simple or main effects as appropri-
ate. Contrasts of cell differences were not necessary because the de-
sign did not include a factor with more than two levels.

RESULTS

A total of 222 patient records contained sufficient
data for study; 177 (129 men [73%] and 48 women
[27%]) were receiving clozapine, and 45 (35 men
[78%] and 10 women [22%]) were receiving haloperi-
dol. There was a statistically significant difference in
mean age (t=–2.80, df=220, p=0.006): the clozapine
group had a mean age of 41.4 years (SD=9.8), and
the haloperidol group had a mean age of 47.0 years
(SD=18.0). There was no relationship between patient
age and either total cholesterol or triglyceride level
changes. Dose did not correlate with total cholesterol
or triglyceride level changes in the clozapine group or
with triglyceride level changes in the haloperidol
group. A modest correlation between haloperidol dose
and change in total cholesterol level was caused by one
outlying value.

Three-way repeated measures ANOVAs were per-
formed to analyze the interaction of gender with each
drug and with the changes in total cholesterol level,
cholesterol level less the triglyceride fraction (8), and
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triglyceride level at baseline and follow-up. The
three-way ANOVA of triglyceride results demon-
strated a significant interaction between drug and
gender over time (F=5.11, df=1, 194, p<0.05). No
other tested term was significant for the overall
ANOVA. Tests of simple effects revealed that triglyc-
eride concentrations changed differently (F=18.11,
df=1, 194, p<0.01) for clozapine-treated than for ha-
loperidol-treated patients. Tests of simple-simple ef-
fects showed that clozapine-treated men had signifi-
cantly elevated triglyceride concentrations over
baseline (F=38.32, df=1, 194, p<0.01), whereas there
were no significant differences in triglyceride concen-
trations for haloperidol-treated patients (F=1.49, df=
1, 194). An apparent trend for haloperidol-treated
patients to have decreased triglyceride concentrations
over time may have failed to reach significance be-
cause of low power from the smaller haloperidol
group (N=30); the clozapine group had 116 subjects.
Women showed a significant increase in triglyceride
concentrations (F=6.12, df=1, 194, p<0.05), regard-
less of antipsychotic treatment.

Changes in mean triglyceride concentrations ob-
served in each group are summarized in table 1.
Triglyceride concentrations increased in clozapine-
treated men (mean=88.8 mg/dl, SD=165.3; F=38.32,
df=1, 194, p<0.01) and decreased in haloperidol-
treated men (mean=–34.4 mg/dl, SD=171.0; n.s.).
Triglyceride concentrations increased in clozapine-
treated women (mean=58.4 mg/dl, SD=113.4) and
in haloperidol-treated women (mean=81.8 mg/dl,
SD=114.3).

The three-way repeated measures ANOVA, using
total cholesterol level as the dependent variable, failed
to demonstrate a significant interaction between gen-
der, drug, and total cholesterol level changes (F=
0.004, df=1, 214, p=0.95). The two-way interaction
of gender and total cholesterol level change over time
was also not significant (F=0.16, df=1, 214, p=0.69).
Interactions between drug and total cholesterol level
changes approached, but did not reach, significance
(F=2.65, df=1, 214, p=0.11). This trend appears to be
the result of the serum triglyceride component of total
cholesterol level. A three-way ANOVA, using total se-
rum cholesterol level less the triglyceride level compo-
nent, showed no significant effects. Four-way ANO-
VAs of drug, gender, presence/absence of concurrent

medications known to alter serum lipids, and changes
in triglyceride or total cholesterol concentrations
failed to demonstrate any significant effects of concur-
rent medications.

DISCUSSION

Our findings suggest that clozapine may be associ-
ated with serum triglyceride level elevations. The ob-
served influence of gender on triglyceride concentra-
tion appears to be caused by greater triglyceride level
changes in the clozapine-treated men than in the ha-
loperidol-treated men. Women in both groups expe-
rienced increases in serum triglyceride levels over
baseline.

While these are important findings with potential
clinical significance, the results must be viewed with
caution because of inherent limitations. First, we re-
viewed medical records in a retrospective manner.
Second, only total cholesterol concentrations were
obtained. Thus, we were unable to analyze for poten-
tial changes in cholesterol subfractions. Third, serum
lipid concentrations were obtained before each antip-
sychotic medication was started and once afterward.
Multiple fasting concentrations are desirable to make
valid assessments about lipid changes. Last, body
weight measurements were not consistently available
for us to ascertain whether serum triglyceride level el-
evations were related to possible weight gain.

Our study results corroborate previously published
findings and suggest that it may be important to mon-
itor serum triglyceride concentrations in clozapine-
treated patients.
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TABLE 1. Serum Triglyceride Level Changes for 198a Schizophrenic Inpatients Receiving Clozapine or Haloperidol

Triglyceride Level (mg/dl) Treatment Duration 
(days)

Drug and Gender

Age (years) Baseline Ending Percent Change
in Triglyceride LevelMean SD Mean SD Mean SD Mean SD

Clozapine
Men (N=116) 41.2 9.8 184.6 132 273.4 173 48.13 615 404
Women (N=43) 40.5 10.0 164.9 115 223.3 112 35.38 526 315

Haloperidol
Men (N=30) 46.0 17.5 199.6 214 165.2 87 –17.23 413 531
Women (N=9) 44.7 19.6 161.9 76 243.7 152 50.51 595 491

a Complete data were available for 198 of 222 patients.
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