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Background: It isimportant to assess cardio-
vascular risk factors to properly verify the po-
tential consequences of atypical antipsychotic—
related weight gain. The objective of the present
study was to evaluate whether 2 atypical antipsy-
chotics differ regarding their impact on the car-
diovascular disease risk profile compared with
areference group.

Method: We conducted a cross-sectional,
multicenter study to assess anthropometric indi-
ces of obesity and to obtain a comprehensive fast-
ing metabolic risk profile. Either risperidone or
olanzapine had to be prescribed as the first and
only antipsychotic for a minimum of 6 months.
Patients were compared with a reference group
of nondiabetic men. Data were collected from
August 1999 to August 2001.

Results: Eighty-seven patients treated with
olanzapine (N = 42) or risperidone (N = 45)
were evaluated. Olanzapine-treated patients had
significantly higher plasmatriglyceride concen-
trations (2.01 £ 1.05 vs. 1.34 + 0.65 mmol/L,

p <.05), lower high-density lipoprotein (HDL)-
cholesterol levels (0.92+0.17 vs. 1.04 £ 0.21
mmol/L, p < .05), higher cholesterol/HDL-
cholesterol ratios (5.62 + 1.70 vs. 4.50 + 1.44,

p <.05), higher apolipoprotein B levels
(1.07+£0.35vs. 0.92+0.27 g/L, p <.05), smaller
low-density lipoprotein peak particle diameters
(252.6+4.1vs. 2552+ 4.3 A, p<.01),

and higher fasting insulin concentrations
(103.9+ 67.6 vs. 87.5+ 56.1 pmol/L, p < .05)
than risperidone-treated patients. Moreover, 33%
of olanzapine-treated patients were carriers of 3
atherogenic features of the metabolic syndrome
as opposed to a prevalence of only 11% of
risperidone-treated patients.

Conclusion: These results suggest that
olanzapine-treated patients are characterized by
amore deteriorated metabolic risk factor profile
compared with risperidone-treated patients. These
observations raise concerns about the potential
differential long-term deleterious effects of
some antipsychotics, such as olanzapine,
on cardiovascular health.
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A ntipsychotics are the cornerstone of the pharmaco-
logic treatment of schizophrenia. In the last dec-
ade, atypical antipsychotics have demonstrated their ad-
vantages over typical antipsychotics.* Since most atypical
agents have similar efficacy, side effect profiles become
crucial when considering the optimal treatment.” For in-
stance, use of atypical antipsychotics has been associated
with significant weight gain.>> Moreover, some authors
have reported differential weight gain depending on the
atypical used.®” Weight gain is a determinant of patient
noncompliance,? and this undesirable side effect may also
lead to potential long-term health consequences. For in-
stance, it has been reported that weight gainis 1 of 2 main
side effects that will cause patients to discontinue treat-
ment, exposing the schizophrenic patient to an increased
risk of relapse.’

Obesity, particularly when accompanied by excess ab-
dominal fat deposition, is now recognized as a mgor
health hazard. For instance, abdominal obesity has been
associated with an increased prevalence of chronic com-
plications, such astype 2 diabetes, dyslipidemia, coronary
heart disease, and hypertension.'®*

557



Alméras et al.

On that basis, weight gain associated with the use of
antipsychotic drugs should be a source of concern. In-
deed, studies have shown a marked variability of induced
weight gain among atypical agents. Estimates range from
an average of no change to aweight gain of 4.5 kg (10 Ib)
after 10 weeks and 12 kg (26 |b) after a year of treat-
ment.”*® However, at this stage, there is only limited evi-
dencein the clinical literature on the potentially deleteri-
ous metabolic consequences of weight gain associated
with antipsychotics. Elevated triglycerides' and hyper-
glycemia leading to new cases of type 2 diabetes?* have
been reported. Newcomer et al.?® reported evidence that
new antipsychotic treatments in comparison with typical
agents led to a deterioration of plasma glucose homeo-
stasis. Furthermore, they observed that such impact of
atypical antipsychotics on plasma glucose regulation ap-
peared to be independent of the variation in the body mass
index (BMI). Inthisregard, astudy from Fontaineet al.?®
reported, using the Framingham Heart Study and a popu-
lation suffering from schizophrenia, that the beneficial ef-
fect of new-generation antipsychotics on death related to
suicide may essentialy be offset by deaths due to a 10-kg
(22-1b) weight gain over a 10-year period. Since no exten-
sive prospective metabolic study has been conducted in
patients treated with atypical antipsychotics, it was, there-
fore, important to examine whether or not the increase in
body weight reported with the use of some antipsychotic
drugs would be associated with a selective accumulation
of abdominal fat and with related metabolic alterations
considered as markers of cardiovascular disease risk.

The objective of this cross-sectional study wasto mea-
sure anthropometric indices of obesity and of adipose
tissue distribution, as well as to obtain a comprehensive
fasting metabolic risk profile in a cohort of patients who
were exposed for at least 6 months to 2 antipsychotic
drugs, either risperidone or olanzapine. Secondly, we
compared the 2 treated groups to a reference group
of nondiabetic men selected from the Québec Health
Survey.

METHOD

Risperidone- and Olanzapine-Treated Patients

This was an open-label, cross-sectional, multicenter
study involving 4 centers in Québec, Canada. Charts at
each center were screened for eligible male patients. The
ethics review board of each site approved the study, and
signed informed consent was obtained from all partic-
ipating patients. Patients had to be treated for at least 6
months with either risperidone or olanzapine as their first
and only atypical treatment with no previous exposure to
clozapine, olanzapine, risperidone, or quetiapine. Recent
smoking cessation, endocrine diseases, treatment with
drugs atering blood pressure, plasma lipids, insulin, and
body weight were also considered as exclusion criteria. A
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total of 87 (olanzapine, N = 42; risperidone, N = 45) adult
men (mean = SD age of 30.2 + 2.3 years) were recruited
over a period of 20 months. Patients were mainly diag-
nosed by their referring psychiatrist with DSM-IV schizo-
phrenia or other related psychoses (total population:
87%, olanzapine-treated patients. 81%, risperidone-
treated patients: 93%).

Psychiatric History

Psychiatric history, including diagnosis, dose of anti-
psychotic, age at onset of the psychiatric illness, age at
the beginning of antipsychotic treatment, duration of ill-
ness, and number of prior psychiatric hospitalizations
were recorded.

Psychiatric Evaluation
The Clinical Global Impressions (CGI) scale was used
to evaluate ilIness severity.*

Anthropometric Measurements

Weight, height, and BMI were determined following
the procedures of the Airlie Conference? on the standard-
ization of anthropometric measurements, and waist cir-
cumference was measured following the recommenda-
tions of van der Kooy and Seidell.®

Resting Blood Pressure and Pulse Rate

The disappearance of all sounds (Korotkoff phase V)
was used to determine diastolic blood pressure.?” Three
supine blood pressure and pulse rate measurements
were then taken 3 minutes apart on the nondominant arm
with an appropriate cuff size measured after the patient
had been resting in the supine position for 5 minutes.
The measurements were performed using a mercury
sphygmomanometer. Three sitting measurements of
blood pressure and pulse rate were also taken following
the same procedure.

Plasma Lipoprotein-Lipid Variables

Blood samples were collected from an antecubital
vein into vacutainer tubes containing ethylenediami-
netetraacetic acid (EDTA) (Miles Pharmaceuticals,
Rexdale, Ontario, Canada) after a 12-hour overnight fast
for the measurement of plasma lipid and lipoprotein lev-
els. Cholesterol and triglyceride levels were determined
in plasma and lipoprotein fractions using a Technicon
RA-500 (Bayer, Tarrytown, N.Y.) and enzymatic reagents
obtained from Randox (Crumlin, U.K.). Plasma very-
low-density lipoproteins (density <1.006 g/mL) were
isolated by ultracentrifugation.”® The high-density li-
poprotein (HDL) fraction was obtained after precipitation
of low-density lipoprotein (LDL) in the infranatant (den-
sity > 1.006 g/mL) with heparin and MnCl,.?® The choles-
terol and triglyceride concentrations of the infranatant
were measured before and after the precipitation step.
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Apolipoprotein (apo) B and apo Al concentrations were
measured in plasma with a high-sensitive immunoassay
performed on the Behring BN-100 nephelometer (Dade
Behring, Liederback, Germany). The cholesterol content
of HDL, and HDL ; subfractions prepared by the precipi-
tation method was also determined.®

Assessment of LDL Size by
Gradient Gel Electrophoresis

Nondenaturing 2% to 16% polyacrylamide gel electro-
phoresis was performed on whole plasma kept at —-80°C
(-112°F) before use, according to the procedure described
by Krauss and Burke® and McNamara et al.** Gels were
cast using acrylamide and bis-acrylamide (30:0.8) ob-
tained from Bio-Rad (Hercules, Cdlif.). LDL particle size
was determined on 8 x 8-cm polyacrylamide gradient gels
prepared in batches. A volume of 3 pL of plasma samples
was applied on lanes in a final concentration of 20% su-
crose and 0.25% bromophenol blue. Electrophoresis was
performed in arefrigerated cell (10-15°C [50-59°F]) for
a prerun of 15 minutes at 125 V and for the entry of
samplesinto stacking at 70 V for 20 minutes, followed by
migration at 150 V for 4 hours. Gels were stained for lip-
ids overnight with Sudan black (Lipostain, Paragon Elec-
trophoresis System, Beckman, Montréal, Canada) in 55%
ethanol. Gels were destained in a 45% ethanol solution,
and original gel size was restored in a 9% acetic acid and
20% methanol solution. A plasma pool was used as an in-
ternal standard. Gels were analyzed by the |magemaster
1-D Prime computer software (Amersham Pharmacia
Biotech, Amersham, England). LDL size was extrapo-
lated from the relative migration of 4 plasma standards of
known diameters. The estimated diameter for the major
peak in each scan was identified asthe LDL peak particle
size. Analysis of pooled plasma standards revealed that
measurement of LDL peak particle size was highly repro-
ducible, with inter- and intra-assay coefficients of varia-
tion of less than 2% and 1.5%, respectively.

Variables of Insulin-Glucose Homeostasis

Blood samples were taken in the morning after
an overnight (12-hour) fast and collected in EDTA-
containing tubes through a venous catheter placed in
an antecubital vein for the determination of plasma glu-
cose and insulin concentrations. Fasting plasma glucose
concentrations were determined enzymatically,® whereas
fasting insulin levels were measured by commercial
double-antibody radioimmunoassay (LINCO Research,
Inc., St. Louis, Mo.), showing little cross-reactivity
(< 0.2%) with proinsulin.®

Furthermore, as a crude index of in vivo insulin sen-
sitivity, we used the homeostasis model assessment
(HOMA) formula® to estimate insulin resistance, as
described previously: HOMA index = (fasting insulin
[pmol/L] x fasting glucose [mmol/L])/22.5.
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Table 1. Characteristics of the Reference Group and Patients
Treated With Olanzapine or Risperidone®

Reference  Olanzapine  Risperidone

Variable N =708 N =42 N =45
Medication
Dose (mg/d) 124+53 29+17

Duration (mo) 20.2+10.8 20.0+123

Physical characteristics

Age (y) 328+96 31.7+104 284+96°
Weight (kg) 75.6+12.7 85.6+16.9° 827+17.2°
Height (cm) 1740+6.9 1755+6.3 1753+6.1

Body massindex (kg/m?) 24.9+3.8 27.7+4.9° 26.8+5.0°

Waist circumference (cm) 87.3+10.7 97.2+13.8° 93.8+13.9°
Psychiatric evaluation

I1lness severity score

(CaGl)

8All values shown as mean + SD.
bDifferent from reference group, p < .05.
Abbreviation: CGI = Clinical Global Impressions scale.

Symbol: ... = no data available.

38+13 35+13

Reference Group

A sample of nondiabetic, nonschizophrenic, and
nontreated men aged 18 to 59 years was selected from
a representative sample of the Québec population as a
reference group. Anthropometric measurements (weight,
height, BMI, and waist circumference), fasting plasma
lipoprotein profile (including total cholesterol, LDL-
cholesterol, HDL-cholesterol, total cholesterol/HDL-
cholesterol ratio, and plasma triglycerides), fasting glu-
cose, and insulin concentrations were measured in these
reference subjects. Blood pressure was not available in
the reference group. The reference group was compared
with study patients treated with risperidone or olanzapine.

Statistical Analyses

Results are expressed as mean £ SD in tables and as
mean = SEM in figures. Group differences for continuous
variables were examined using the general linear model,
and the Duncan post hoc test was used in situations where
a significant group effect was observed. Pearson correla-
tion coefficients were computed to quantify univariate as-
sociations between waist circumference and triglycerides.
All analyses were performed with the SAS statistical sys-
tem (SAS Institute, Cary, N.C.).

RESULTS

Table 1 shows that study patients treated with risperi-
done or olanzapine could be, as a group, classified
as overweight (weight, 82.7+17.2 vs. 85.6+ 16.9kg
[182.4+37.9 vs. 188.7+37.3 Ib]; BMI, 26.8+5.0
vs. 27.7 + 4.9 kg/m?) with a moderately high waist cir-
cumference (93.8+13.9 vs. 97.2+ 13.8 cm) for risperi-
done and olanzapine, respectively. The reference indi-
viduals were leaner (weight, 75.6+12.7kg [166.7 +
28.0 Ib]; BMI, 24.9+ 3.8 kg/m? waist circumference,
87.3+ 10.7 cm) than study patients treated with atypical
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Table 2. Lipoprotein-Lipid and Metabolic Profiles of the
Reference Group and Patients Treated With Olanzapine
or Risperidone®

Reference  Olanzapine Risperidone
Variable N =708 N =42 N =45
Lipoprotein-lipid profile
Cholesterol (mmol/L) 5064103 4.99+113  453+1.14%¢
LDL-cholesterol (mmol/L) 3114090 3.19+107  2.82+1.00°°
HDL-cholesterol (mmol/L) 1.21£029 092+0.17° 1.04+0.21°°

HDL ,-cholesterol (mmol/L) 030+0.12 0.36+0.12°
HDL s-cholesterol (mmol/L) 062+010 0.68+0.15°
Cholesterol/ 446+159 562+170° 4.50+1.44°
HDL-cholesterol
Triglycerides (mmol/L) 169+153 201+1.05 1.34+0.65°
Apolipoprotein B (g/L) 107+035 0.92+0.27°
Apolipoprotein Al (g/L) 110+0.15 1.16+0.16°
LDL peak particle size (A) 2526+41  2552+4.3°
Metaholic profile
Fasting glucose (mmol/L) 5224123 589+0.72° 5694+ 0.55°

Fasting insulin (pmol/L) 64.6+436 103.9+67.6° 87.5+56.1°°

HOMA index 156+152 283+209° 237+17.3°
Systolic blood pressure 1277+112 121.2+12.7°
(mm Hg)
Diastolic blood pressure 84.4+85 80.1+9.9°
(mm Hg)
Heart rate (beats/min) 68.3+£123 657+113
@All values are shown as mean + SD.
bDifferent from reference group, p < .05.
‘Different from olanzapine group, p < .05.
Abbreviations: HDL = high-density lipoprotein,
HOMA = homeostasis model assessment,
LDL = low-density lipoprotein. Symbol: ... = no data available.

antipsychotics. Table 1 aso indicates that no difference
was found in illness severity, evaluated with the CGI
scale, between the 2 patient groups treated with atypical
antipsychotics.

The metabolic risk profile of the study groups and the
reference group is shown in Table 2. Olanzapine-treated
patients had an overall deterioration in their metabolic
risk profile compared with both risperidone-treated
patients and reference subjects. Total cholesterol, LDL-
cholesterol, and triglyceride levels were significantly
higher in olanzapine- than risperidone-treated patients,
although not significantly different from the reference
group. Risperidone-treated patients had cholesterol and
LDL-cholesterol levels lower than the reference group.
Despite the fact that both olanzapine- and risperidone-
treated patients had lower HDL-cholesterol levels than
reference controls, olanzapine-treated patients had the
highest cholesterol/HDL-cholesterol ratio. No difference
was found between risperidone-treated patients and con-
trols for this variable. Risperidone-treated patients had
the lowest plasma triglyceride levels. Furthermore, fast-
ing glycemia, insulinemia, and HOMA-derived level of
insulin resistance were significantly higher in both groups
of patientstreated with atypicals compared with the refer-
ence group. However, olanzapine-treated patients were
characterized by the highest fasting insulin levels com-
pared with both risperidone-treated patients and reference
individuals.
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Figure 1. Prevalence of Carriers of 6 Metabolic Risk Factors
Among Olanzapine- Versus Risperidone-Treated Patients®

301
25 24%
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15+
10+

5- 4%
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Olanzapine Risperidone

Prevalence of Risk Factors (%)

M etabolic risk factors include fasting insulin > 60 pmol/L,
apolipoprotein B > 0.96 g/L, LDL peak particle size < 255.5 A,
HDL-cholesterol < 1.0 mmol/L, cholesterol/HDL-cholesterol ratio
> 6.0, and triglycerides > 2.0 mmol/L.

Abbreviations: HDL = high-density lipoprotein, LDL = low-density
lipoprotein.

To better evaluate the metabolic risk factor profile
among risperidone- and olanzapine-treated patients,
atherogenic markers of the metabolic syndrome (fasting
hyperinsulinemia, increased apo B concentration, and an
increased proportion of small LDL particle size) were
assessed. This atherogenic metabolic triad was found to
be associated with a 20-fold increase in the risk of devel-
oping coronary heart disease in initially asymptomatic
middle-aged men followed over a period of 5 years.®
LDL peak particle size was significantly smaller in the
olanzapine group compared with risperidone patients,
whereas apo B and insulin levels were highest among
olanzapine-treated patients. Finally, both systolic and
diastolic blood pressure readings were significantly
higher in olanzapine- than in risperidone-treated patients
(Table 2).

The simultaneous prevalence of carriers of 6 meta-
bolic risk factors was also quantified among risperidone-
versus olanzapine-treated patients. Risk factors were de-
fined as fasting insulin > 60 pmol/L, apo B > 0.96 g/L,
LDL peak particle size <255.5 A, HDL-cholesterol
< 1.0 mmol/L, cholesterol/HDL-cholesterol ratio > 6.0,
and triglycerides> 2.0 mmol/L. Figure 1 shows that 24%
of the olanzapine-treated patients were characterized by
the simultaneous presence of these 6 risk factors com-
pared with a prevalence of only 4% in the risperidone-
treated group.

Figure 2 illustrates that one third of olanzapine-treated
patients were characterized by 3 critical features of the
metabolic syndrome: by the simultaneous presence of
insulin > 48.5 pmol/L, apo B >0.96 g/L, and LDL peak
particle < 255.5 A,* as opposed to a prevalence of only
11% among risperidone-treated patients. These metabolic
parameters were not measured in the reference group;

J Clin Psychiatry 65:4, April 2004
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Figure 2. Prevalence of Carriers of the Atherogenic
Metabolic Triad Phenotype Among Olanzapine- Versus
Risperidone-Treated Patients®
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aThe atherogenic metabolic triad includes fasting hyperinsulinemia,
increased apolipoprotein B concentration, and an increased
proportion of small low-density lipoprotein particle size.

Figure 3. Prevalence of Carriers of the “Hypertriglyceridemic
Waist” Phenotype Among the Reference Group and Patients
Treated With Olanzapine or Risperidone®
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&The “hypertriglyceridemic waist” isawaist circumference > 90 cm
and combined triglycerides > 2.0 mmol/L.

however, the prevalence of “hypertriglyceridemic waist”
(waist circumference > 90 cm, combined triglycerides
>2.0mmol/L), a simple clinical phenotype which we
have recently reported to be predictive of the simulta-
neous presence of hyperinsulinemia, elevated apo B, and
small LDL peak particle size,”” was assessed across the
study groups and the reference group. Figure 3 shows that
more than one third of the olanzapine group presented
with the high-risk hypertriglyceridemic waist phenotype,
whereas its prevalence only reached 9% and 16% in the
risperidone and reference groups, respectively.

Finally, Pearson correlation coefficients were per-
formed to evaluate the relationship between triglyceride
concentrations and waist circumference in the 3 groups.
Whereas significant correlations were found between
waist circumference and triglycerides in the olanzapine-
treated group (r=0.53, p<.001) and in the reference
group (r=0.32, p<.001), no association was noted
among risperidone-treated patients (r = 0.21, not signifi-
cant). To further explore this difference, subjects were
stratified into tertiles of waist circumference (Figure 4).
As opposed to controls and to olanzapine-treated patients
for whom elevated triglyceride levels were noted in pa-
tients in the upper waist tertile (waist circumference
> 92.3 cm), no increase in fasting triglyceride levels was
found among risperidone-treated patients in the third
waist tertile compared with the first waist tertile.

DISCUSSION

Atypical antipsychotics offer an increased spectrum
of efficacy on positive, negative, cognitive, and affective
symptoms and a reduced propensity for extrapyramidal
side effects.* Despite these undeniable advantages, use of
atypical antipsychotics has been associated with signifi-
cant weight gain.>® Since obesity is a health hazard, it is

J Clin Psychiatry 65:4, April 2004

Figure 4. Relationship of Waist Circumference (divided into
tertiles) to Fasting Triglyceride Concentration Among the
Reference Group and Patients Treated With Olanzapine or
Risperidone
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important to document the consequence of this body
weight variation on cardiovascular disease (CVD) risk
factors.

The present cross-sectional study compared anthropo-
metric correlates of obesity and CVD risk variables of pa-
tients treated with 2 atypical antipsychotics (risperidone
vs. olanzapine). Results show that both groups treated
with atypicals had similar BMI values and were heavier
than the reference group. Moreover, abdominal obesity, as
assessed by waist circumference, was not significantly
different between the 2 groups, which should have pre-
dicted similar deteriorations in the metabolic risk profile.
Instead, the olanzapine group had a markedly deteriorated
risk profile compared with the reference group and the
risperidone-treated patients. One fourth of the olanzapine-
treated patients were characterized by a cluster of 6 meta-
bolic risk factors, and each of these factors has been
shown to be asignificant predictor of CVD events.
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Reduced plasma HDL-cholesterol is amajor factor re-
sponsible for the increase in cholesterol/HDL-cholesterol
ratio, which is the best cumulative lipid index to predict
the risk of coronary heart disease.®*** HDL -cholesterol
levels of olanzapine-treated patients were significantly
lower than those of risperidone-treated patients. More-
over, our data show that olanzapine-treated patients had a
cholesterol/HDL -cholesterol ratio that was increased by
more than 1 unit compared with risperidone-treated pa-
tients, suggesting a markedly increased CVD risk in the
former group.

In the present study, triglyceride levels were higher in
the olanzapine group compared with the risperidone and
reference groups. Elevated triglyceride concentrations
have also been previously observed in olanzapine-treated
patients.”® Furthermore, increased triglyceride concentra-
tions (= 2.0 mmol/L) are an important marker of insulin
resistance syndrome when accompanied by an increased
waist circumference (= 90 cm).*” Our data show that one
third of olanzapine-treated patients were carriers of the
hypertriglyceridemic waist phenotype (combined triglyc-
erides > 2.0 mmol/L and waist circumference > 90 cm), a
form of obesity that we previously reported to be pre-
dictive of ahigh likelihood of having the features of insu-
lin resistance syndrome.® Antipsychotic-treated patients
displayed normal levels of total cholesterol and LDL-
cholesterol, a result that is concordant with the fact that
the atherogenic dyslipidemia of the metabolic syndrome
profile (low HDL-cholesterol and high triglycerides)
is not necessarily associated with marked increases in
cholesterol and LDL-cholesterol levels. However, these
apparently normal cholesterol and LDL-cholesterol levels
should not mislead physicians, since it may mask an in-
creased concentration of small LDL particles, a highly
atherogenic condition.**?

In this regard, olanzapine-treated patients were charac-
terized by a greater proportion of small LDL particles
than the risperidone group as well as by higher fasting
insulin and apo B levels. Previous results from a prospec-
tive study of a sample of initially asymptomatic middle-
aged men, the Québec Cardiovascular Study, have indi-
cated that the combination of hyperinsulinemia, elevated
apo B, and small LDL particles was associated with a
20-fold increasein therisk of having afirst ischemic heart
disease event over a 5-year follow-up period, which
makes this triad of metabolic abnormalities a highly
atherogenic condition.*® The prevalence of this athero-
genic metabolic triad reached 33% in olanzapine-treated
patients as opposed to 11% among risperidone-treated
patients.

A higher incidence of diabetes and of impaired plasma
glucose homeostasis has been reported in drug-naive
schizophrenic patients aswell as treated patients.*** A re-
cent report by Sernyak and colleagues®™ has highlighted
clinically important observations in a large sample
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(N =38,632) of patients with schizophrenia, comparing
the prevalence of diabetes mellitusin patientstreated with
both atypical and typical antipsychotics. The authors®
found that the relative risk of developing diabetes mellitus
in young patients (age < 40 years) was almost doubled
when treated with atypical instead of typical antipsy-
chotics (odds ratio=1.63 [95% Cl =123 to 2.16]),
whereas no difference was found in older patients. In the
present study, both groups of patients taking atypicals had
higher fasting glucose levels than the reference group.
This raised fasting glycemia was accompanied by in-
creased insulinemia and by an increased level of esti-
mated insulin resistance (HOMA index), suggesting a
relative state of insulin resistance among patients treated
with atypicals. Furthermore, olanzapine-treated patients
had plasma insulin levels that were significantly higher
than risperidone-treated patients, which may suggest fur-
ther metabolic deterioration in the former patients. The
presence of hyperinsulinemiain fasting subjects has been
proposed to be an independent marker of elevated is-
chemic heart disease risk.® Therefore, it may serve as
a crude but clinicaly relevant marker for metabolic
disturbances among nondiabetic individuals. Blood pres-
sure was also significantly higher in olanzapine- than in
risperidone-treated patients, a finding consistent with the
well-documented hyperinsulinemia/insulin - resistance—
hypertension relationship.*° Further work will be re-
quired to confirm with more sophisticated measurements
to what extent insulin sensitivity is reduced in these pa-
tients and whether elevated blood pressure is indeed
the consequence of an induced insulin resistant/
hyperinsulinemic state.

Olanzapine-treated patients were characterized by a
cluster of metabolic abnormalities that are reminiscent of
the features of the metabolic syndrome often resulting
from the presence of abdominal obesity.®® In drug-naive
and drug-free schizophrenic patients, a recent study re-
ported a 3-fold increase in visceral adipose tissue accu-
mulation measured by computed tomography compared
with normal age- and sex-matched controls.>* These re-
sults may suggest an increased susceptibility to viscera
adipose tissue deposition that may already be present
in the schizophrenic population. Although our results
showed that olanzapine-treated patients had a more dete-
riorated metabolic risk profile than risperidone-treated
patients, it is possible that olanzapine-treated patients
may be more prone to visceral adipose tissue accu-
mulation or that these patients are more susceptible to de-
velop an atherogenic risk profile for any given level of
visceral adipose tissue. However, we do not know why
risperidone-treated patients had normal triglyceride levels
despite a substantially increased waist circumference
compared with the reference group. Although further
research is needed to validate this finding, it is possible
that risperidone may have a specific protective effect
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against the hypertriglyceridemia generally associated
with weight gain.

On the other hand, whether atypical antipsychotics
alter metabolic variables predictive of an increased CVD
risk is not well documented. Moreover, schizophrenic pa-
tients often present with poor lifestyle habits (smoking,
sedentary lifestyles, diets rich in fat and sugar) that pre-
dispose them to an increased cardiovascular risk.52%
Thus, it remains possible that the physical activity habits
of patients taking olanzapine were more altered than in
risperidone-treated patients. Energy balance studies are
clearly warranted to investigate this possibility. Finally,
the present study has the obvious limitations of its cross-
sectional design. Thus, without baseline values, it was not
possible to evaluate changes in metabolic risk profile
in response to atypical antipsychotic therapy, and we can-
not exclude with certainty a bias in subjects selection,
although we were very careful to control for this factor.
Indeed, our exclusion criteria were very strict in order to
limit potential differences between the 2 atypical-treated
groups, thereby avoiding potential bias.

These results raise concerns about the potential long-
term deleterious effects of antipsychotic compounds on
cardiovascular health. Thus, prospective randomized tri-
als are urgently needed to further quantify the magnitude
of the impact of these drugs on metabolic risk factors
for CVD. Such studies could lead to the development of
proper evaluation and treatment algorithm for patients
successfully treated for their clinical symptoms of schizo-
phrenia but who are developing the features of the meta-
bolic syndrome, putting them at risk for the devel opment
of type 2 diabetes and CVD. Finally, results of the present
study provide further evidence that, in order to appropri-
ately assess CVD risk associated with weight gain, one
needs to go beyond measuring body weight changes in
response to any intervention. Indeed, in the present study,
it isclear that body weight would have been a completely
inadequate parameter to quantify the differential deleteri-
ous effects of the 2 atypical antipsychotics examined on
therisk of CVD.

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

Acknowledgements: Jean-Pierre Després, Ph.D., is Chair Professor of
Human Nutrition, Lipidology and Prevention of Cardiovascular Dis-
eases, which is supported by Pfizer, Provigo, and the Foundation of
the Québec Heart Institute. Roch-Hugo Bouchard, M.D., is Director
of the Clinical Research Unit of the Centre de Recherche Université
Laval Robert-Giffard and Director of an early psychosis clinic,
Clinigue Notre-Dame-des-Victoires, in Québec City. We would like
to thank the staff of each collaborating site, the staff of the Lipid Re-
search Center, and the organization of the Québec Health Survey for
their excellent and dedicated work.

REFERENCES

1. Bouchard RH, Merette C, Pourcher E, et a. Longitudinal comparative
study of risperidone and conventional neuroleptics for treating patients

J Clin Psychiatry 65:4, April 2004

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

Antipsychotics and CVD Profile

with schizophrenia. The Quebec Schizophrenia Study Group.
J Clin Psychopharmacol 2000;20:295-304

. Méeltzer HY. Putting metabolic side effectsinto perspective: risks

versus benefits of atypical antipsychotics. J Clin Psychiatry 2001;62
(suppl 27):35-39

. Allison DB, Casey DE. Antipsychotic-induced weight gain: areview

of the literature. J Clin Psychiatry 2001;62(suppl 7):22-31

. Russell M, Mackell JA. Bodyweight gain associated with atypical

antipsychotics: epidemiology and therapeutic implications. CNS Drugs
2001;15:537-551

. Wetterling T. Body weight gain with atypical antipsychotics:

acomparative review. Drug Saf 2001;24:59-73

. Wirshing DA, Wirshing WC, Kysar L, et a. Novel antipsychotics:

comparison of weight gain liabilities. J Clin Psychiatry 1999;60:358-363

. Allison DB, Mentore JL, Heo M, et a. Antipsychotic-induced weight

gain: a comprehensive research synthesis. Am J Psychiatry
1999;156:1686-1696

. Kurzthaler |, Fleischhacker WW. The clinical implications of weight gain

in schizophrenia. J Clin Psychiatry 2001;62(suppl 7):32-37

. Olfson M, Mechanic D, Hansell S, et a. Predicting medication

noncompliance after hospital discharge among patients with
schizophrenia. Psychiatr Serv 2000;51:216-222

Ducimetiere P, Richard J, Cambien F. The pattern of subcutaneous fat
distribution in middle-aged men and the risk of coronary heart disease:
the Paris Prospective Study. Int J Obes 1986;10:229-240

. LapidusL, Bengtsson C, Larsson B, et a. Distribution of adipose tissue

and risk of cardiovascular disease and death: a 12 year follow up of
participantsin the population study of women in Gothenburg, Sweden.
Br Med J (Clin Res Ed) 1984;289:1257-1261

Larsson B, Svardsudd K, Welin L, et al. Abdominal adipose tissue
distribution, obesity, and risk of cardiovascular disease and desth:

13 year follow up of participantsin the study of men bornin 1913.

Br Med J (Clin Res Ed) 1984;288:1401-1404

Ohlson LO, Larsson B, Svardsudd K, et a. The influence of body fat
distribution on the incidence of diabetes mellitus: 13.5 years of follow-up
of the participantsin the study of men born in 1913. Diabetes 1985;34:
1055-1058

Pouliot MC, Després JP, Nadeau A, et a. Viscera obesity in men:
associations with glucose tolerance, plasmainsulin, and lipoprotein
levels. Diabetes 1992;41:826-834

Kissebah AH, Freedman DS, PeirisAN. Health risks of obesity.

Med Clin North Am 1989;73:111-138

Beadey CM Jr, Tollefson GD, Tran PV. Safety of olanzapine.

J Clin Psychiatry 1997;58(suppl 10):13-17

Meyer M. Novel antipsychotics and severe hyperlipidemia.

JClin Psychopharmacol 2001;21:369-374

Melkersson K1, Hulting AL, Brismar KE. Elevated levels of insulin,
leptin, and blood lipids in olanzapine-treated patients with schizophrenia
or related psychoses. J Clin Psychiatry 2000;61:742—749

Gaulin BD, Markowitz JS, Caley CF, et a. Clozapine-associated
elevation in serum triglycerides. Am J Psychiatry 1999;156:1270-1272
Henderson DC, Cagliero E, Gray C, et a. Clozapine, diabetes mellitus,
weight gain, and lipid abnormalities: afive-year naturdistic study.

Am J Psychiatry 2000;157:975-981

Liebzeit KA, Markowitz JS, Caley CF. New onset diabetes and atypical
antipsychotics. Eur Neuropsychopharmacol 2001;11:25-32

Newcomer JW, Haupt DW, FucetolaR, et a. Abnormalitiesin

glucose regulation during antipsychotic treatment of schizophrenia.
Arch Gen Psychiatry 2002;59:337-345

Fontaine KR, Heo M, Harrigan EP, et d. Estimating the consequences
of anti-psychotic induced weight gain on health and mortality rate.
Psychiatry Res 2001;101:277-288

Handbook of Psychiatric Measures, First Edition. Washington, DC:
American Psychiatric Association; 2000

Lohman TG, Roche AF, Martorell R. Skinfold thicknesses and measure-
ment technique. In: Anthropometric Standardization Reference Manual.
Champaign, I1I: Human Kinetics Books; 1988:55-80

van der Kooy K, Seidell JC. Techniques for the measurement of
viscera fat: apractica guide. Int J Obes Relat Metab Disord 1993;17:
187-196

Kirkendall WM, Burton AC, Epstein FH, et a. Recommendations for
human blood pressure determination by sphygmomanometers.
Circulation 1967;36:980-988

563



Alméras et al.

28.

29.

30.

3L

32.

33.

35.

36.

37.

38.

39.

564

Moorjani S, Dupont A, Labrie F, et a. Increase in plasma high-density
lipoprotein concentration following complete androgen blockage in men
with prostatic carcinoma. Metabolism 1987;36:244-250

Havel RJ. The distribution and chemical composition of
ultracentrifugally separated lipoproteinsin human serum.

JClin Invest 1955;34:1345-1353

Gidez LI, Miller GJ, Burstein M, et d. Separation and quantitation

of subclasses of human plasma high density lipoproteins by asimple
precipitation procedure. J Lipid Res 1982;23:1206-1223

Krauss RM, Burke DJ. Identification of multiple subclasses of plasma
low density lipoproteinsin normal humans. J Lipid Res 1982;23:97-104
McNamara JR, Jenner JL, Li Z, et a. Changein LDL particlesizeis
associated with change in plasma triglyceride concentration. Arterioscler
Thromb 1992;12:1284-1290

Richterich R, Dauwalder H. Determination of plasma glucose by
hexokinase-glucose-6-phosphate dehydrogenase method. Schweiz

Med Wochenschr 1971;101:615-618

. Desbuquois B, Aurbach GD. Use of polyethylene glycol to separate free

and antibody-bound peptide hormones in radioimmunoassays.

J Clin Endocrinol Metab 1971;33:732-738

Matthews DR, Hosker, JP, Rudenski AS, et d. Homeostasis model
assessment: insulin resistance and beta-cell function from fasting plasma
glucose and insulin concentrations in man. Diabetol ogia 1985;28:
412-419

Lamarche B, Tchernof A, Mauriege P, et a. Fasting insulin and
apolipoprotein B levels and low-density lipoprotein particle size as risk
factors for ischemic heart disease. JAMA 1998;279:1955-1961
Lemieux |, Pascot A, Couillard C, et al. Hypertriglyceridemic waist:
amarker of the atherogenic metabolic triad (hyperinsulinemia,
hyperapolipoprotein B, small, dense LDL) in men? Circulation
2000;102:179-184

Castelli WP. Epidemiology of coronary heart disease: the Framingham
study. Am JMed 1984;76:4-12

Assmann G, Schulte H. Relation of high-density lipoprotein cholesterol
and triglycerides to incidence of atherosclerotic coronary artery disease
(the PROCAM experience). Prospective Cardiovascular Munster study.
Am J Cardiol 1992;70:733-737

41.

42.

46.

47.

49.

51

52.

. Osser DN, Ngjarian DM, Dufresne RL. Olanzapine increases weight

and serum triglyceride levels. J Clin Psychiatry 1999;60:767—770
St-Pierre AC, Ruel IL, Cantin B, et al. Comparison of various
electrophoretic characteristics of LDL particles and their relationship
to the risk of ischemic heart disease. Circulation 2001;104:2295-2299
Tchernof A, Lamarche B, Prud’homme D, et a. The dense LDL
phenotype: association with plasma lipoprotein levels, viscera obesity,
and hyperinsulinemiain men. Diabetes Care 1996;19:629-637

. Braceland FJ, Meduna LJ, Vaichulls JA. Delayed action of insulin

in schizophrenia. Am J Psychiatry 1945;102:108-110

. Dixon L, Weiden P, Delahanty J, et a. Prevalence and correlates of

diabetes in national schizophrenia samples. Schizophr Bull 2000;26:
903-912

. Sernyak MJ, Ledlie DL, Alarcon RD, et d. Association of diabetes

mellitus with use of atypica neuroleptics in the treatment of schizo-
phrenia. Am J Psychiatry 2002;159:561-566

Theisen FM, Linden A, Geller F, et a. Prevalence of obesity in
adolescent and young adult patients with and without schizophrenia
and in relationship to antipsychotic medication. J Psychiatr Res
2001,35:339-345

Ferrannini E, Buzzigoli G, BonadonnaR, et a. Insulin resistance in
essentia hypertension. N Engl J Med 1987;317:350-357

. Berglund G, Ljungman S, Hartford M, et a. Type of obesity and blood

pressure. Hypertension 1982;4:692-696
Rocchini AP. Insulin resistance, obesity and hypertension.
JNutr 1995;125(suppl 6):17185-1724S

. Després JR, Lemieux |, Prud’homme D. Treatment of obesity: need to

focus on high risk abdominally obese patients. BMJ 2001;322:716-720
Thakore JH, Mann JN, Vlahosl|, et d. Increased viscerd fat
distribution in drug-naive and drug-free patients with schizophrenia.

Int J Obes Relat Metab Disord 2002;26:137-141

Waddington JL, Youssef HA, KinsellaA. Mortality in schizophrenia:
antipsychotic polypharmacy and absence of adjunctive anticholinergics
over the course of a 10-year prospective study. Br J Psychiatry
1998;173:325-329

. Goldman LS. Medical illnessin patients with schizophrenia

JClin Psychiatry 1999;60(suppl 21):10-15

J Clin Psychiatry 65:4, April 2004



	Table of Contents

