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hile chronic obesity is increasing across all
groups in the United States, it is particularly
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Background: Weight gain is a common
side effect of clozapine treatment and may expose
patients to obesity-associated health risks. We pro-
posed that concomitant treatment with an appetite
suppressant such as phenylpropanolamine (PPA)
would lead to a decrease in appetite and therefore
loss of weight.

Method: This was a 12-week, double-blind,
randomized, placebo-controlled trial of PPA, 75
mg/day, in outpatients with treatment-refractory
schizophrenia (DSM-IV) who were stable on
clozapine treatment for at least 4 months and
had gained > 10% of their baseline body weight
since starting clozapine. Patients were evaluated
for adverse effects and weighed weekly. A Positive
and Negative Syndrome Scale (PANSS) assessment,
a short dietary quiz, and blood indices were com-
pleted monthly.

Results: Sixteen patients were equally
randomly assigned to receive PPA or placebo.
The groups did not differ in mean age, baseline
weight, dose of clozapine, baseline PANSS scores,
or the percent of weight gained since the start of
clozapine. There was no significant effect of treat-
ment on weight (t = 0.219, df = 10, p = .831). There
was no significant change in either the total PANSS
scores (t = –0.755, df = 10, p = .468), the positive
or negative symptom cluster scores, or any of
the remaining variables.

Conclusion: Phenylpropanolamine 75 mg/day
was well tolerated but was not effective in reversing
established weight gain associated with clozapine
treatment in stable outpatients with schizophrenia.
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W
prevalent among patients with schizophrenia.1 Limited
educational, nutritional, and recreational resources in com-
bination with anergia and amotivation may predispose in-
dividuals with schizophrenia to obesity. Furthermore, anti-
psychotic drugs per se have also been implicated in weight
gain. While some data suggest that patients receiving low-
potency typical antipsychotics tend to gain more weight
than those receiving high-potency drugs, weight gain is a
particular concern during treatment with some of the atypi-
cal antipsychotics. For instance, clozapine use is associ-
ated with greater and more prevalent weight gain than any
other antipsychotic drug.2–7 Weight gain with olanzapine
may be as great as with clozapine.8 Risperidone appears to
cause less weight gain compared with other atypical
agents,9 while the extent of quetiapine’s effect on weight
remains unclear.

Chronic obesity is associated with significant morbid-
ity and mortality. The risk of developing diseases such as
non–insulin dependent diabetes mellitus, coronary artery
disease, hypertension, osteoarthritis, gall bladder disease,
and even some cancers is increased in obese patients.10

Furthermore, obesity may exacerbate concerns about self-
esteem and lead to poor medication adherence. Ideally,
weight gain associated with antipsychotic drugs should be
detected in its early stages and treated effectively. Unfor-
tunately, the standard regimen for achieving weight reduc-
tion, namely restriction of caloric intake in combination
with behavior modification and exercise, is difficult to
sustain in any population. Accordingly, a safe yet effective
pharmacologic agent that promotes weight loss in patients
with schizophrenia would be of considerable clinical
value.

Until recently, the α1 agonist phenylpropanolamine
(PPA) was sold over the counter in the United States as an
appetite suppressant. (PPA was removed from the market
due to concerns of hemorrhagic stroke.11) Its anorexiant
actions are thought to be mediated by augmentation of
noradrenergic transmission. PPA administered in doses of
75 mg/day to mildly obese but otherwise healthy indi-
viduals (10%–45% over ideal body weight) may promote
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modest weight loss (3.4%–8.0%).12–15 Accordingly, we
posited that PPA could be a useful adjunct for promoting
weight loss in stable, antipsychotic drug–compliant pa-
tients with schizophrenia. Our primary hypothesis was
that PPA treatment would lead to a significant weight
reduction in obese patients who were stable and compli-
ant with their clozapine treatment program. Our second-
ary hypothesis was that PPA would not affect symptoms
as assessed by the Positive and Negative Syndrome Scale
(PANSS).

METHOD

This was a randomized, double-blind, placebo-
controlled 12-week study. It was approved by the Institu-
tional Review Board of the Veterans Administration Med-
ical Center (VAMC). Patients or legal guardians provided
written consent. All subjects were recruited from a pool
of outpatients in a clozapine treatment program adminis-
tered in accordance with VAMC guidelines.16 Patients met
DSM-IV criteria for schizophrenia and were treatment
intolerant or resistant17 prior to initiation of clozapine treat-
ment. The clozapine dose was determined clinically. Pa-
tients presented to the clozapine clinic weekly and partici-
pated in group education and group therapy. To be eligible
for this study, patients had (1) to be on a stable dose of clo-
zapine therapy for at least 4 months and (2) to experience
a > 10% increase in body weight since starting clozapine
treatment. Exclusion criteria included (1) objection from
primary treating psychiatrist; (2) previous treatment with
stimulants for weight loss; (3) uncontrolled hypertension,
severe renal dysfunction, diabetes mellitus, or arrythmias;
(4) pregnancy or lactation; and (5) psychiatric hospital-
ization or suicidal or homicidal ideation in the preceding
6 months.

Patients were randomly assigned to take either
sustained-release PPA (Thompson Medical), 75 mg, or an
identically appearing placebo with breakfast for a 12-week

period. The study medication was dispensed in 7-day quan-
tities, along with the weekly clozapine supply. Blood pres-
sure, pulse, weight, and adverse events were recorded by
clinic staff at baseline and weekly. Baseline assessments
included the PANSS,18 Abnormal Involuntary Movement
Scale,19 and Simpson-Angus Scale20 as well as an electro-
cardiogram. The PANSS was repeated during weeks 4, 8,
and 12. Serum glucose, glycosylated hemoglobin, and to-
tal cholesterol were drawn at baseline, 4, 8, and 12 weeks.
All clozapine outpatients attended mandatory monthly
dietary counseling. A 10-question dietary quiz was admin-
istered at each counseling session to reinforce important
information. Adverse events were evaluated and recorded
by the investigators during each weekly visit. Data were
analyzed by analysis of variance with treatment as the
main factor and time as the repeated factor. In addition,
an a priori decision was made to compare initial and final
indices by paired t tests.

RESULTS

Sixteen patients were equally randomly assigned to
receive either PPA or placebo. The groups did not differ in
mean age, baseline weight, dose of clozapine, baseline
PANSS scores, or the percent of weight gained since the
start of clozapine treatment (Table 1). Four patients did not
complete the study (2, PPA; 2, placebo). Reasons for with-
drawal from the study included adverse reactions (diar-
rhea, nervousness, anxiety) and protocol noncompliance.
There was no significant effect of treatment on weight
(t = 0.219, df = 10, p = .831) (Figure 1; see Table 1). There
appeared to be some slight weight loss in the PPA group
from week 0 through week 8, but, by week 12, the groups
were indistinguishable (Figure 1). There was no significant
change in either the total PANSS scores (t = –0.755,
df = 10, p = .468) or the positive and negative symptom
cluster scores. Furthermore, there were no significant
changes in any of the remaining variables.

Table 1. Demographic Comparison Between
Phenylpropanolamine (PPA)- and Placebo-Treated Groupsa

PPA Placebo p
Demographic Factor (N = 8) (N = 8)  Value t

Age, mean, y 42.0 46.5 .71 0.38
Male/female, N 8/0 6/2
Clozapine dose, 506 ± 115 431 ± 187 .35 0.97

mean ± SD, mg/d
Baseline weight, 231 ± 35.5 220 ± 41.3 .60 –0.55

mean ± SD, lb
Final weight, mean ± SD, lb 234 ± 7.8 223 ± 5.4 .83 0.22
Baseline PANSS score, 49.9 ± 9.9 51.6 ± 13.6 .77 –0.29

mean ± SD
Final PANSS score, 45.5 ± 6.5 50.3 ± 7.4 .47 –0.76

mean ± SD
% Weight gain on clozapine 30.1 ± 14.9 26.3 ± 17.7 .66 0.46

treatment, mean ± SD
aAbbreviation: PANSS = Positive and Negative Syndrome Scale.

Figure 1. Weight (mean ± SEM) of Study Participants Over
12 Weeks
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DISCUSSION

Contrary to our primary hypothesis, in a 12-week,
double-blind, placebo-controlled trial, PPA did not pro-
mote weight reduction in patients with schizophrenia who
had previously gained weight during clozapine treatment.
On the other hand, PPA did not affect symptoms of psy-
chosis. Our results must be interpreted in terms of meth-
odological limitations. This was intended as a pilot study
and hence only 12 patients completed the study. We had
determined that with a sample size of 6 in the PPA and
placebo groups, the difference in weight change between
the groups would have had to be at least 11 lb for detec-
tion with a power of 0.8.

We selected a PPA dose of 75 mg and study duration of
12 weeks in keeping with studies suggesting that phenyl-
propanolamine was an effective agent for weight loss in
non–psychiatrically ill obese patients.12–15 On the other
hand, several of these studies differed from ours in that
they combined PPA with caloric restriction, exercise, and
behavior modification. Finally, we selected patients who
had gained at least 10% of their body weight since the ini-
tiation of clozapine treatment. In other studies of pharma-
cologic adjuncts, weight loss is more prominent in those
patients who are the most obese. Our patients would fall
into the moderately obese spectrum. We did not monitor
PPA levels in urine or serum. On the other hand, by virtue
of being compliant with the clozapine treatment program
the patients were self-selected for general compliance. All
appeared to be motivated by a desire to lose weight.

Clozapine-associated weight gain is well recognized.
Wiebe2 originally reported that 5 clozapine-treated patients
gained 17 to 50 lb over 1.5 to 16 months. A later review of
36 patients found a mean weight increase of 10.6% over
a 6-month period.6 Similarly, John et al.7 noted that of
82 patients, 73% of them gained a mean of 11.55 ± 9 lb
(range, 1–43 lb) after 3 months of clozapine therapy. In the
first prospective study of weight gain, 21 clozapine-treated
patients gained an average of 13.8 lb over the first 16
weeks of clozapine therapy.4 The weight gain was not
evenly distributed. Of those who gained weight, over half
gained less than 10% of their baseline weight, whereas
about 15% gained more than 20% of their baseline weight.
Similar results were obtained in a larger sample of 82
patients,5 in which weight gain persisted throughout the
24 weeks of the study. An alarming 50% of the patients
increased their baseline weight by more than 20%. In a
double-blind comparison of haloperidol (N = 20) and clo-
zapine (N = 19), the clozapine-treated patients gained sig-
nificantly more weight (7%) than the haloperidol group
(1%) in the first 10 weeks.4 Weight gain continued through
a 1-year follow-up.4 Indeed, continuing weight gain has
been reported for up to 46 months after initiation.21 Our
design required clozapine treatment for at least 4 months.
However, most patients had been receiving clozapine for

over 18 months and therefore had established weight gain.
Several investigators have noted an inverse relationship
between weight gain and total Brief Psychiatric Rating
Scale (BPRS) scores,3,4,6 but this finding has not been con-
sistently replicated.5

To date, there has been only 1 other prospective study
of stimulant use to treat weight gain related to antipsychotic
use.22 Twenty-nine patients who were receiving either
fluphenthixol or clopenthixol decanoate were randomly
assigned to receive either dexfenfluramine 30 mg/day or
placebo for 12 weeks. Mean weight loss in the dexfenflura-
mine group was 5.4 ± 3.4 kg versus 2.8 ± 1.65 kg in the pla-
cebo group. While no BPRS changes were noted, 6 patients
in the dexfenfluramine group dropped out due to adverse
events. In smaller pilot studies, fenfluramine was found to
worsen either BPRS scores or neuropsychological function
in patients with treatment-resistant schizophrenia.23,24

In our sample, PPA did not affect signs or symptoms of
psychosis. There are case reports of psychosis related to
PPA use for weight gain or decongestant purposes.25,26 The
patients involved often had underlying psychiatric ill-
nesses, including schizophrenia and bipolar disorder, and
PPA was taken with other stimulant drugs (caffeine, other
decongestants).27,28 There are also reports in which psy-
chosis developed during combined use of PPA and drugs
such as cocaine.27,29 In making extrapolations about the
safety of PPA in schizophrenia, it must be noted that our
patients were all highly stable and compliant with cloza-
pine treatment.

In summary, PPA treatment in conjunction with monthly
nutritional counseling did not appear to promote weight
loss in patients who had gained weight during clozapine
treatment. The implications of our study are limited by the
small sample and by the omission of more aggressive
weight-reduction adjuncts (e.g., an exercise program). We
also note that our sample consisted of patients who had
already gained weight. Whether the institution of a rigor-
ous education and exercise program in conjunction with an
anorexic agent at the inception of clozapine treatment could
prevent weight gain must be determined in future studies.
Given the health risks of obesity and the increasing use of
atypical antipsychotic drugs associated with significant
weight gain, further investigations are merited.

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