Effects of Atypical Antipsychotics
on Weight and Serum Lipid Levels

Jonathan M. Meyer, M.D.

Psychiatrists have become particularly concerned about health issues in patients with schizophre-
niabecause of emerging data that link some of the newer atypical antipsychotics with both significant
weight gain and increases in serum triglyceride levels. Excessive weight gain during antipsychotic
therapy, has an adverse effect on health and medication compliance, while hyperlipidemia presents an
additional cardiovascular risk factor in patients with schizophreniawho typically smoke, are inactive,
and possess-poor dietary habits. An understanding of appropriate monitoring for metabolic adverse
effects is important for those who prescribe atypical antipsychotics, as is a working knowledge of
behavioral andpharmacologic treatments for weight gain and hyperlipidemia.

PHENOMENOLOGY OF OBESITY DURING
ATYPICAL ANTIPSYCHOTIC THERAPY.

Overweight and obesity have quickly-become one of
America's paramount health concerns because of therapid
rise in the prevalence of these conditions over the’past20
years. Overweight is defined by the World Health Organi-
zation as a body mass index (BM1) of 25.0 to 29.9 kg/m?
and obesity is defined as BMI = 30 kg/m? Accumulated
results of the 1999 National Health and Nutrition Exami-
nation Survey (NHANES), released in December 2000 by
the National Center for Health Statistics, document this
alarming trend in the United States (Figure 1). The propor-
tion of obese individuals in 1999 was 80% greater than
when measured by NHANES Il (1976 to 1980) and 17%
greater than measured by NHANES |11 in 1997. The pub-
lic heath implications are enormous, and the resulting
economic impact is equally staggering. An estimated $70
billion, or 7% of the total U.S. health care budget, is spent
annually on the cost of medical conditions related to obe-
sity, 60% of which isrelegated to the treatment of diabetes
mellitus.*

Psychiatrists have become particularly concerned about
health issues related to weight gain because of emerging
data linking the use of certain newer antipsychotics with
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weight increases in excess of that seen with typical anti-
psychotics and the subsequent effects of weight gain on
health and compliance. In general, patients with schizo-
phrenia suffer increased mortality compared with the gen-
eral population, with greater prevalence and severity of
medical conditions.?® Prior to the first release of atypical
antipsychotics in the United States, the 1989 National
Health Interview Survey datarevealed that a significantly
greater, proportion of female patients with schizophrenia
had BMI distributions in the overweight and obese spec-
trum compared with their counterpartsin the general medi-
cal population; atrend toward greater BMI was also seen
among ‘mal e schizophrenic patients.® Thus, the develop-
ment of significant weight gain during atypical antipsy-
chotic treatment may.further compromise patient health by
contributing to‘comorbid-conditions associated with obe-
sity such as hypertension, coronary artery disease (CAD),
and type 2 diabetes mellitus.” Importantly, excessive weight
gain has adverse implications for psychiatric health through
its effect on medication compliance.®?° Investigators at the
Columbia-St. Luke's Obesity Research Center rel eased sur-
vey data™ that examined the link between obesity and anti-
psychotic medication compliance. Obese patients were 13
times more likely to request discontinuation<of their cur-
rent antipsychotic agent because of concerns about weight
gain and 3 times as likely to be noncompliant with treat-
ment compared with nonobese individuals.**

In the past 2 years alone, anumber of articles have been
published reviewing the relative weight gain from anti-
psychotic therapy and imploring action on behalf of the
mental health community in the management of this im-
portant side effect.’>*” A gradient of weight increases is
seen during extended treatment with atypical agents, with
published studies showing relatively less gain with zipra-
sidone and risperidone and more substantial gains with the
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Figure 1. U.S. Prevalence of Overweight and Obesity,
1976-1999°
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3Data from the National'Center for Health Statistics.'® Abbreviation:
NHANES = National Health-and Nutrition Examination Survey.

dibenzodiazepine-derived agents quetiapine, clozapine,
and olanzapine. Long-term data“with clozapine- and
olanzapine-treated patients document weight gain far in
excess of that seen with the low-potency. typical antipsy-
chotics such as chlorpromazine or thioridazine. Mean in-
creases during the first year of therapy. are’5.3.t0 6.3 kg
(11.8 to 14.0 Ib) for clozapine and 6.8 t0-11.8'kg(15.1 to
26.2 |b) for olanzapine, with substantial portions of’each
group gaining more than 20% of their initial “bady-weight
in this time frame.’®?' While risperidone and quétiapine
have more weight gain than that associated with a‘high-=
potency agent such as haloperidol, their reported mean
gains of 2.0 to 2.3 kg (4.4 to 5.1 Ib) and 2.77 to 5.60 kg
(6.2 to 12.4 Ib), respectively, over 12 months compare
favorably with those of clozapine, olanzapine, and low-
potency typical antipsychotics.***>"?>2® Zjprasidone has
recently been released in the United States, and long-term
studies show a mean gain of 0.23 kg (0.5 |b) at 6 months,
with 14.0% gaining = 7% of their baseline weight at 10.5
months.’**"% The time course in the progression of weight
increase varies with the potential of each individual agent
to cause weight gain. For those atypicals associated with
greater weight gain, namely olanzapine and clozapine, a
plateau appears between 39 and 52 weeks of therapy, al-
though patients on clozapine treatment may continue to
gain approximately 4 |b (1.8 kg) per year through the
fourth year of treatment.?®? In patients receiving ziprasi-
done, risperidone, or quetiapine, the plateau occurs much
earlier, typically during the first few months of treat-
ment. 517226 The pharmacologic mechanisms under-
lying antipsychotic-induced weight gain are discussed be-
low, but the synergistic effects of histamine H, and
serotonin 5-HT,. antagonism have been postulated as un-
derlying the generally greater weight gain experienced
with atypical antipsychotics; effects on leptin possibly
play arole as well 222

Multiple variables have been examined attempting to
elicit risk factors that may predict excessive weight gain
independent of the particular atypical antipsychotic. Initial
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Table 1. Effect of Lithium or Valproate Use on Weight Gain at
1 Year During Treatment With Risperidone or Olanzapine®

Treatment Lithium or Valproate No Mood Stabilizer

Risperidone N =15 N =32
Weight gain, Ib (kg) +16.10 (+7.2) +8.14 (+3.7)
BMI increases, kg/m? +2.27 +1.21

Olanzapine N =20 N =27
Weight gain, Ib (kg) +27.35 (+12.3) +10.14 (+4.6)
BMI increases, kg/m? +4.06 +1.43

aDatafrom Meyer.*

low BMI (< 23 kg/m?) was thought to be associated with
greater weight gain in some studies, but subsequent in-
vestigations have not corroborated these findings.**2%3!
Correlation with antipsychotic dosage has been examined
for a few long-term studies, and there appears not to be
a strong association when examined at 1 year or greater;
however, it should be noted that weight gain often plateaus
by 52 weeks, thus muting an association that appears more
significant in short-term studies.?? Lithium and val proate
are 2 mood stahilizers with significant potential for weight
gain and were examined retrospectively to determine the
effect of their concurrent use with risperidone or olanza-
pine among state hospital patients (Table 1).* The data are
cause for concern, since patients receiving lithium or val-
proate plus risperidone experienced twice the amount of
weight gain as those who were not taking one of these
mood stabilizers, while olanzapine-treated patients taking
concurrent lithium or valproate sustained a mean weight
gain/of 27.35 Ib (12.3 kg), aimost 3 times that without
these mood stabilizers.®* Older age does mitigate the ex-
tent.of weight gain during atypical antipsychotic therapy,
with ‘'several_studies documenting weight increases in
those =60 years. old lower than that experienced by
younger adults.>37

PHARMACOLOGY OF ATYPICAL
ANTIPSYCHOTIC-INDUCED OBESITY

The pharmacology of obesity isarapidly growing field,
but the accrued data implicate histamine'H, antagonism as
the primary mechanism underlying antipsychotic-induced
weight gain through direct effects on appetite; This infer-
ence is based on evidence that drugs of various classes
with potent central histamine H, antagonism are associ ated
with significant weight gain, including antidepressants,
antipsychotics, and centrally acting antihistamines such as
cyproheptadine.® The primary role of histaminic blockade
in atypical antipsychotic—induced weight gain relative to
5-HT,c antagonism can be seen more clearly upon an ex-
amination of the binding affinities for these agents. The
datain Table 2 were obtained from radioligand binding in
human cortex, caudate, and choroid plexus. A look at the
comparative affinities shows risperidone to be equipotent
with olanzapine as a 5-HT,c antagonist, and ziprasidone
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Table 2. Binding Affinities (K, nM)*

Drug D, H, 5-HT ¢ 5-HT
Haloperidol 14 440 4700 120
Clozapine 130 1.8 17 8.9
Olanzapine 20 2.8 10 33
Quetiapine 180 8.7 1400 220
Risperidone 22 19 10 0.29
Ziprasidone 31 47 0.72 0.39

3Data from Simansky et al.’® Abbreviations: 5-HT = serotonin,
D = dopamine, H = histamine.

the most potent/5-HT, blocker among the atypicals, yet
olanzapine possesses significantly greater histamine H;
antagonism and is associated with greater weight gain than
either of these 2 agents. Quetiapine is aweak antagonist at
serotonergic receptors, but possesses a level of histamine
blockade intermedi ate between risperidone and olanzapine
and is clinically associated with’weight gain that is also
intermediate between these 2 drugs. Increased appetite, and
possibly decreased activity from sedation,.are the mecha-
nisms by which H, antagonism contributes te weight gain.*

For atypical antipsychotics, 5-HT,..antagonism most
likely plays a synergistic role in causing’'moreweight gain
than would be seen with a potent H; antagonist such as
chlorpromazine that lacks serotonergic activity: Theatyp-
icals are designed to be antagonists at 5-HT,, receptors;
yet they also possess activity at 5-HT,. receptors, which
isimplicated in hyperphagia and the subsequent develop:-
ment of obesity and adult-onset diabetes.***° Evidence for
this activity and its effects comes from studies of mutant
mice lacking the 5-HT,. receptor that develop marked
obesity and insulin resistance as adults.® In addition,
drugs such as dexfenfluramine that act as agonists at
5-HT,. receptors decrease appetite and are effective
weight loss agents.***?

Limited data exist in the form of several small studies
that have shown that treatment with clozapine and olanza-
pineisalso associated with effects on leptin physiology not
seen in patients treated with hal operidol #2434 |_eptinisa
cytokine product of the ob gene related to interleukin-6,
secreted by white adipose cellsto regulate insulin secretion
and energy metabolism viareceptors in the hypothalamus,
adipocytes, and skeletal muscle.**” Disorders of leptin
regulation include the rare congenital leptin deficiency,
which results in early-onset obesity, and the phenomenon
of leptin resistance observed in chronically obeseindividu-
als who manifest elevated serum leptin levels.”® Whether
agents such as clozapine and olanzapine have direct effects
on leptin homeostasis or simply induce elevated leptin lev-
€els as a consequence of weight gain and increased adipose
mass is an interesting issue that may have future ramifica-
tions for obesity treatment. Currently, leptin injections
have been employed experimentally to induce weight loss
in a dose-dependent manner, but commercial leptin ago-
nists have yet to be realized.*
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TREATMENT OF ATYPICAL
ANTIPSYCHOTIC-RELATED OBESITY

Behavioral Treatment of Obesity

The treatment of obesity is challenging in individuals
without amajor mental illness; nevertheless, abody of data
documents success in the behavioral management of obe-
sity in the chronically mentally ill.>5? Many of these stud-
ies are methodol ogically weak and utilize rewards that do
not readily translate into an outpatient setting, but the out-
comes show evidence that patients with schizophrenia can
acquire skills related to eating behavior in the same man-
ner that other psychosocial skills are taught through train-
ing programs.>** The essential aspects of any behavioral
intervention for overweight or obese individuals generally
comprise the following:

1. Frequent monitoring

2. Nutritional and lifestyle counseling geared toward
the population

3. Skills training focusing on exercise, nutrition,
health education, and behavioral techniques

Although implementing this type of program seems a
daunting task, simply restricting intake by 500 calories per
day and exercising for 30 minutes may produce sustained
weight loss.*® Nutritional counseling isideally provided by
a dietitian, but motivated providers in a clinic setting are
capabl e of organizing groupsfocused on diet, exercise, and
coping.strategies that serve to reinforce these recommen-
dations. Strategies such as food diaries are useful tools for
engaging patients in their treatment and for eliciting spe-
cific’behaviors (e.g., pizza as a nighttime snack) that can
be modified/ Monitoring weight on every clinic visit also
helps reinforce the importance of weight gain to the physi-
cian and patient alike. Realistic goals should be set to pre-
vent frustration.on thepart of the patient, since most will
experience no more than”10% to 15% weight loss in 1
year.>® While this amount of loss'seems minimal, sustained
decreases in body mass of 8.5% t0.10.0% are sufficient to
improve glucose tolerance and decrease lipid level s>

Pharmacologic Treatment of Obesity

In general, pharmacotherapy is reserved for obese pa-
tients who fail to lose weight with several months of be-
havioral interventions, particularly those with .comorbid
disorders such as diabetes mellitus.** It is inappropriate to
utilize anorectic agents for short periods of time; rather,
these drugs should be considered part of a comprehensive
long-term treatment strategy, since cessation of the agent
typically results in regaining lost weight. Complicating
their use in patients with chronic mental illness is the fact
that appetite suppressants are sympathomimetic amines or
stimulating serotonergic agonists with potential for exac-
erbating underlying psychosis.® Fenfluramine and dex-
fenfluramine have been withdrawn from the market, al-
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though amphetamines and phentermine are still available
but should be eschewed both for the abuse liability of am-
phetamines and the overall risk of psychotic exacerbation.
Phenyl propanolamine has been removed from the nonpre-
scription market because of arisk of hemorrhagic stroke.
Two newer agents available since the mid-1990s are con-
sidered the treatments of choice: sibutramine and orlistat.

Sibutramine was initially developed as an antidepres-
sant with both serotonin and norepinephrine reuptake
blockade, but.its short central nervous system half-life ren-
dered it impractical for this use. However, dose-dependent
weight losswas noted during clinical trial's, and subsequent
investigation ascribed itsweight loss potential primarily to
B, adrenergic agonism:* These receptors are present in
brown and white adipose tissue and respond to agonists by
increasing lipolysis and“thermogenesis in adipocytes.®
Sibutramine has a low potential for abuse, and long-term
studies show weight loss of 8.8%0n adaily dose of 20 mg
at 24 weeks with improvements noted in serum triglycer-
ide, total cholesterol, and low-density lipoprotein (LDL)
levels.®? Increases in both blood pressure and pulse ne-
cessitate monitoring, but the most common'side effects are
dry mouth and insomnia. A recent casereport document-
ing new-onset psychosis in a 19-year-old'woman receiv-
ing sibutramine means that care must be exercised'in the
use of this agent for patients with underlying psychosis or
ahistory of mania.®®

Orlistat represents a superior choice for the treatment
of obesity in the chronically mentally ill since it lacks
central nervous system activity, exerting its weight loss
effects solely through the inhibition of gastric and pancre-
atic lipase. Long-term studies show sustained weight loss
of 9.7% at 2 years on a dose of 120 mg thrice daily with
meals.**% Improvements in fasting lipid profiles and glu-
cose tolerance were noted, and only 6% withdrew due to
intolerable gastrointestinal side effects (e.g., steatorrhea,
increased stool frequency). Orlistat may interfere with the
absorption of fat soluble vitamins to the extent that vita-
min A and E replacement may be necessary. As of this
writing, there are case reports®® of its safe and effective use
in 2 psychiatric patients with no interference noted in the
bioavailability of psychotropic medications.

Topiramate has received recent attention as an anticon-
vulsant that may have mood-stabilizing properties and has
been associated with weight loss in short-term trials. The
limitations of topiramate as a weight loss agent are due
primarily to difficulties patients experience with sedation
and cognitive slowing.®” In one 12-week study, patientsin
3 groups were titrated up to a daily dose of 100 mg: 25
healthy subjects, 25 treatment-responsive bipolar patients,
and 25 partially responsive bipolars. Weight loss was 16.4
Ib (7.4 kg), 16.7 Ib (7.5 kg), and 13.5 |b (6.1 kg), respec-
tively, for the groups, but the number of dropouts in each
group was quite high: 3, 9, and 14 respectively.® In longer
studies, weight loss usually peaked within 3 to 12 months
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of the initiation of topiramate, with the majority of loss
seen among obese patients. The weight loss may be sus-
tained during prolonged therapy, but some patients do re-
turn to pretopiramate weight levels.®”’

HYPERTRIGLYCERIDEMIA DURING
ANTIPSYCHOTIC THERAPY

Hypertriglyceridemia is associated with various forms
of drug therapy and occurs among compounds with un-
related modes of action such as protease inhibitors and
interferon alpha-2b.%™ Shortly after their introduction,
phenothiazines were found to elevate serum triglyceride
and total cholesterol levels, but with greater effects on tri-
glyceride concentrations.”" On the other hand, early stud-
ies with butyrophenones in the mid-1960s noted that these
compounds exerted a minimal or slightly favorable effect
on serum lipid levels in schizophrenic patients.”" There
was scant subsequent data on the issue of lipid levels and
antipsychotics for a decade until the publication of Sasaki
and colleagues " in the mid-1980s examining serum lipid
levels in Japanese schizophrenics. These studies corrobo-
rated earlier findings by demonstrating significant eleva-
tionsin serum triglyceride levels for phenothiazine treated
patients (mean = SD = 163 + 65 mg/dL) compared with the
butyrophenone group (104 = 52 mg/dL) and the control
group (127 = 71 mg/dL). No significant differences were
reported in total cholesterol values between the 3 groups,
but the phenothiazine-treated patients had significant eleva
tionsin LDL and decreased high-density lipoprotein (HDL)
concentrations. Trials in the mid-1980s of fluperlapine, a
dibenzazepine structurally related to clozapine but not com-
mercially released, revealed problemswith hypertriglycer-
idemia’in’16 of 28 patients in one study,® and in a subse-
quent study® 1 patient on fluperl apine treatment devel oped
a serum triglyceride level greater than 900 mg/dL by day
7, with a subsequent decline-over the next 3 weeks.

Nearly adecade el apsed beforethe publication of hyper-
lipidemia cases with the currently-available atypical anti-
psychotics. Ghaeli and Dufresne® described 4 clozapine-
treated patients with hypertriglyceridemia whose lipid
levelsreturned to normal upon switchingto risperidone and
later published a chart review® comparing“serum lipid
levels in patients receiving clozapine or typical antipsy-
chotics for at least 1 year who had no prior history of
hyperlipidemia or use of lipid-lowering agents. This retro-
spective study found that serum triglyceride levels were
significantly elevated (p <.001) in the clozapine group
(mean = SD = 264.0 =+ 160.5 mg/dL) compared with the
typical group (149.8 = 78.3 mg/dL), but not so for total cho-
lesterol levels (clozapine, 217.0 + 52.9 mg/dL vs. typical,
215.0 = 43.2 mg/dL). A 1998 study® comparing Israeli pa-
tients taking clozapine (N = 30) or typical antipsychotics
(N =30) for at least 1 year confirmed those findings of
significant hypertriglyceridemia in the clozapine group
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(mean = SD =202.9 = 131.1 mg/dL) but not the typical
group (134.4 = 51.9 mg/dL), without significant differences
intotal cholesterol levels(clozapine, 197.1 = 46.4 mg/dL vs.
typical, 194.9 = 51.5 mg/dL. The first published cases of
olanzapine-associated hypertriglyceridemiawere Sheitman
and others ® group of 9 patients followed for an average of
16 months who experienced an increase in mean serum tri-
glyceridelevelsfrom 170 mg/dL (range, 25-200 mg/dL) to
240 mg/dL (range, 135-369 mg/dL), without significant
changes in cholesterol levels. Osser et al.¥” subsequently
reported on 25 inpatients (21 men, 4 women) commencing
olanzapine therapy who were tracked prospectively for 12
weeks. Fasting triglyceride levels in that group increased
fromamean + SD 0f162 + 121 mg/dL to 222 + 135 mg/dL.
This study® was the first to report a significant association
between weight gain and triglyceride change for patientsre-
ceiving atypical antipsychotic therapy. Subsequent analysis
of 5-year outcome data for agroupof clozapine-treated pa-
tients (N = 81) by Henderson and coworkers? also showed
asignificant correlation between weight gain and increases
infasting cholesterol and triglyceride levelswhen controlled
for time of exposure.

The possibility that some atypical antipsychotics may
have direct effects on serum lipid levels has beenraised by
recent studiesinvolving clozapine and ol anzapine that dem-
onstrate triglyceride elevations not associated with weight
gain. Meyer® did not find a correl ation between weight gain
and peak serum triglyceridelevelsin acase series of 14-pa-
tients treated with olanzapine or quetiapine who devel oped
severe hyperlipidemia. A subsequent retrospective investi-
gation® comparing metabolic outcomes during thefirst year
of treatment with risperidone or olanzapine showed com-
parable weight gain for the 2 agents (8.14 1b [3.7 kg] and
10.141b[4.6 kq], respectively), but the olanzapine group ex-
perienced a mean increase in serum triglyceride levels of
84.8 mg/dL, compared with a 20.2 mg/dL increase for the
risperidone cohort. Moreover, a study® examining cardio-
vascular risk of olanzapine and risperidone found that 32%
of the olanzapine group manifested the atherogenic meta-
bolic triad of hyperinsulinemia, elevated apolipoprotein B,
and small dense LDL concentrations, but only 5% of theris-
peridone group had these results despite similar BMI val-
ues for the 2 cohorts (olanzapine mean = SD = 26.9 = 5.6
kg/m?; risperidone mean = SD = 26.7 = 4.7 kg/m?). Lastly,
patients switched from olanzapine to ziprasidone experi-
enced a significant decrease in serum triglyceride and cho-
lesterol levels over 6 weeks, despite average weight loss of
only 3.3 1b (1.5 kg).**

The exact biochemical locus where atypical antipsy-
chotics exert their influence on triglyceride metabolism re-
mains a source of speculation. Although these agents are
potent antagonists at 5-HT,. receptors, chronic 5-HT,c
blockade does not appear to directly induce hyperlipi-
demia.®®* Knockout mice lacking the 5-HT,. receptor de-
velop obesity and insulin resistance, but do not have sig-
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Table 3. Lipid Changes in a 26-Year-Old Man During
Olanzapine Therapy*

Time Triglyceride Cholesterol  HDL LDL VLDL
Normal values <200 <200 =35 <130 <40
Baseline 168 174
4 mo 258 216
8 mo 280 241 31 154 56
11 mo 408 258 28 WP WP
16 mo 339 238 35 135 68
19 mo* 194 192 37 116 39

*Personal observations, JM.M.

Abbreviations: HDL = high-density lipoprotein,

LDL = low-density lipoprotein, VLDL = very low-density lipoprotein.
All values reported as mg/dL.

®Invalid when triglyceride levels are above 400 mg/dL.

‘Gemfibrozil started between 16 and 19 months.

nificant elevations in serum triglyceride levels when
fed either astandard or high fat diet.”’ It isworthwhile not-
ing that those atypical s exerting significant effects on fast-
ing triglyceride levels are dibenzodiazepine-derived com-
pounds. Clozapine, olanzapine, and quetiapine possess a
3-ring structure that is conformationally similar to the phe-
nothiazine nucleus and also share the phenothiazine pro-
pensity to increase serum triglyceride levels with lesser
effects on cholesterol.

MONITORING AND TREATMENT OF
HYPERTRIGLYCERIDEMIA DURING
ATYPICAL ANTIPSYCHOTIC THERAPY

Accharacteristic clinical courseisseen when serum lipid
levels are serially monitored after the onset of dibenzo-
diazepine treatment. Peak triglyceride levels typically oc-
cur within thefirst year of therapy during the course of
dibenzodiazepinetherapy, followed by adecrease and sub-
sequent period-of stabilization. Wide interindividual varia-
tion exists in both the timing of peak triglyceride levels as
well as the magnitude of lipid elevations, necessitating
quarterly monitoring of total" triglyceride and cholesterol
levels for the first year after the-initiation of treatment
with any dibenzodiazepine-derived atypical antipsychotic.
Table 3 depicts this pattern as seen in a-patient under my
care following the onset of therapy with olanzapine. Al-
though cholesterol, HDL, and LDL levels’hecame abnor-
mal concurrent with the marked triglyceride elevation,
treatment with gemfibrozil normalized not only triglyceride
levels but other lipid parameters as well. In general, indi-
viduals can be observed without treatment until achieving
a period of stabilization unless the triglyceride levels ex-
ceed 400 to 500 mg/dL, thereby putting patients at risk for
acute pancreatitis.®** Fasting triglyceride levels greater
than 7500 mg/dL during olanzapine therapy have been de-
scribed in the literature, underscoring the need for vigilant
monitoring in patients placed on dibenzodiazepine treat-
ment.® Treatment of sustained hypertriglyceridemiashould
be initiated since elevated triglyceride levels are now rec-
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ognized as an independent risk factor for coronary artery
disease.*** Moreover, patients with schizophreniatypically
possess multiple risk factors for coronary artery disease,
including very high prevalence rates of smoking.*%" As
the use of ziprasidone and risperidone are associated with
lesser effects on serum lipids, measuring fasting and total
triglyceride and total cholesterol levels annually should be
adequate screening for most patients taking these 2 drugs.

Weight reduction and the use of diets low in saturated
fats are considered the mainstays in the treatment of
mild triglyceride abnormalities. When these measuresfail,
or when triglyceride concentrations > 500 mg/dL present
a risk for pancreatitis, pharmacotherapy is employed to
achieve direct reduetions in serum triglyceride levels. The
common agents used to treat hypertriglyceridemiainclude
fish ail, nicotinic acid (niacin) and fibric acid derivatives
(e.g., fenofibrate, gemfibrozil).’Diabetic patients may be
more likely to benefit from statintherapy than nondiabetic
patients, in part because fish oil and gemfibrozil are less
effective in the diabetic population, and. nicotinic acid is
relatively contraindicated since it causesinsulin resistance
and can thereby aggravate hyperglycemia® Nicotinic
acid is capable of correcting most lipid-on lipoprotein ab-
normalities by decreasing synthesis of verylow-density li-
poproteins (VLDL) and triglycerides, but is often-not the
first agent of choice even for nondiabetics with-hypertri-
glyceridemia due to significant side effects such asflush-
ing and hepatotoxicity.’® Fibric acid derivatives decrease
synthesis of VLDL and increase triglyceride hydrolysis
sufficient to realize reductions in serum triglyceride con-
centrations of up to 40%; however, hepatotoxicity and
myopathy, when used alone or in conjunction with statin
therapy, are important issues in the use of these agents.'®
Fish oils contain omega-3 fatty acids, which have potent
effects on lowering serum triglyceride levels, but lesser
effects on LDL reduction. In dosages of 1000 to 2000 mg
t.i.d. with meals, the decreases in serum triglyceride levels
achieved during the long term are associated with reduc-
tion in both symptoms of coronary artery disease and
cardiac death rates.’®* Many patients find this natural alter-
native preferable as an initial therapy for hypertriglyceri-
demia, with an occasional complaint of fishy aftertaste
noted despite coadministration with meals. For outpatient
clinics, it isimportant to establish aliaison with agroup of
internists or endocrinologists who feel comfortable seeing
patients with mental illness so that appropriate follow-up
and treatment of hyperlipidemia or other medical condi-
tionsis not unnecessarily delayed.

CONCLUSIONS
Each new generation of psychopharmacologic ad-
vances brings with it the promise of improved outcomes,

but the development of untoward side effects often miti-
gates the therapeutic benefits. Concerns about the overall
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health care of patientswith schizophreniafit neatly into the
broadening scope of treatment during the past decade for
patients with this disorder. For the chronically mentally ill,
mental health professionals are often the sole contact with
the health care system, so an undeniable burden falls upon
those who prescribe antipsychotic agents to individualize
and monitor treatment, taking into account the relative risk
of adverse metabolic events among the atypical antipsy-
chotics and the long-term health impact of weight gain or
hyperlipidemia. The dibenzodiazepine-derived agents clo-
zapine, olanzapine, and quetiapine are an important part of
the therapeutic armamentarium, but are associated with a
greater propensity for weight gain and triglyceride eleva-
tions than risperidone or ziprasidone. When dibenzodiaze-
pines are employed, appropriate metabolic monitoring and
referral for treatment should be instituted. A working
knowledge of the behavioral and pharmacologic options
for the treatment of weight gain and hypertriglyceridemia
is thus strongly recommended for all psychiatrists, who
must also assume responsibility for the initial monitoring
and management of health conditions related to the use of
those atypical antipsychotic agents with a higher like-
lihood for adverse metabolic outcomes.

Drug names: chlorpromazine (Thorazine and others), clozapine (Cloza-
ril and others), cyproheptadine (Periactin), fenofibrate (Tricor), gem-
fibrozil (Lopid and others), haloperidol (Haldol and others), niacin
(Niaspan and others), olanzapine (Zyprexa), orlistat (Xenical), phenter-
mine (Adipex and others), phenylpropanolamine (Alumadrine and
others), quetiapine (Seroquel), risperidone (Risperdal), sibutramine
(Meridia), topiramate (Topamax), ziprasidone (Geodon).

Disclosure of-off-label usage: The author of this article has determined
that, to,the best of his knowledge, topiramate has not been approved by
the U:S:Food and Drug Administration for weight loss.
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