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A Retrospective Comparison of
Weight, Lipid, and Glucose Changes Between
Risperidone- and Olanzapine-Treated Inpatients:
Metabolic Outcomes After 1 Year

Jonathan M. Meyer, M.D.

Background: Metabolic side effects have been
increasingly noted duriiig therapy with novel antipsy-
chotics, but there is a deatth'of gomprehensive com-
parative data in this area. Thefgeal-of this retrospective
study was to examine the changés in weight param-
eters, fasting glucose, and fasting lipids-in long-term
inpatients treated with either risperidone/orolanzapine.

Method: A retrospective study was perfermegd by
reviewing charts of patients at Oregaon State Hospital,
Salem, who were treated during July and-August\1999,
comparing metabolic outcomes during the figst year
of therapy with either risperidone or olanzaping, Data
were analyzed also by age, sex, and concurrentaise
of lithium or valproate. Included for analysis weré
patients at least 18 years old with baseline weights
obtained within 3 weeks of drug initiation, and baseling
fasting triglycerides, cholesterol, and glucose obtained
within 3 months prior to drug initiation and at 1 year
of treatment (+ 4 weeks). The patients meeting these
criteria in each drug cohort (risperidone, N = 47; olan-
zapine, N = 47) included 1 patient with diagnosed
diabetes mellitus prior to onset of treatment.

Results: Among those patients under 60 years
old, olanzapine patients (N = 37) experienced signif-
icantly greater increases at 1 year in all metabolic pa-
rameters than the risperidone group (N = 39), except
for weight variables: triglycerides +104.8 mg/dL (olan-
zapine) versus +31.7 mg/dL (risperidone) (p = .037);
cholesterol +30.7 mg/dL (olanzapine) versus +7.2
mg/dL (risperidone) (p = .004); glucose +10.8 mg/dL
(olanzapine) versus +0.74 mg/dL (risperidone)

(p =.030). Patients under 60 years of age with concur-
rent use of lithium or valproate were associated with
greater weight gain in both drug groups, but this dif-
ference was statistically significant only for the olan-
zapine cohort. Neither weight change nor use of lithium
or valproate was associated with increases in glucose or
lipids among those under 60 years old for either drug.

Conclusion: Olanzapine therapy is associated with
significantly greater increases in fasting glucose and
lipid levels for nongeriatric adult patients than risperi-
done, and the increases are not correlated with changes
in weight parameters. Appropriate monitoring of fast-
ing glucose and serum lipid levels should be considered
during extended treatment with atypical antipsychotics.
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T he effectiveness of clozapine in refractory schizo-
phrenia with minimal extrapyramidal side effects
(ERS)ded to the synthesis of newer agents designed to
harness Jclozapine’s unique psychopharmacologic pro-
perties, bur”without the risk of agranulocytosis.'? Like
clozapine, (the newer atypical antipsychotics are antag-
onists at’serotonin 5-HT,, receptors, but less potent an-
tagonists thafh, typical antipsychotics at dopamine D, re-
ceptors.’ Thesé/Agerts’have a reduced propensity for EPS
compared with typical antipsychotics and are associated
with more favorable cognitivesand psychiatric outcomes
than achieved during therapy with typical agents.*'® In-
creasingly, however, a number of§tudies and case reports
have emerged that document statistically significant
weight gain with all of the atypical agents ayailable in the
United States through 2000: clozapine, risperidone, olan-
zapine, and quetiapine. Even with the recedtly»available
ziprasidone, whose effects on weight are comparable to
those of haloperidol, 21.8% will experience clinically
significant weight increases after 28 weeks."" Adverse
effects on serum lipids and glucose tolerance have also
been described during atypical antipsychotic therapy,
particularly with the dibenzodiazepine-derived atypical
antipsychotics clozapine and olanzapine and with quetia-
pine (a dibenzothiazepine).'>* Prospective data in this
area are sorely lacking, but the evolving picture gleaned
from retrospective studies is one of differential effects of
the various atypical agents on metabolic outcomes, such
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as weight gain and changes in fasting serum lipids and
glucose.

One of the first health issues to be raised surrounding
treatment with certain atypical antipsychotics was exces-
sive weight gain. Weight gain plays a decided role in the
health status of individuals, with the prevalence of comor-
bid conditions such as coronary artery disease (CAD),
hypertension, and type 2 diabetes mellitus increasing
significantly in those with body mass indices (BMI) in
the overweight range (BMI 25.0-29.9 kg/m?) and even
more so for{obese individuals (BMI = 30 kg/m?).** Issues
of weight gain g€lated to antipsychotic medication have
been present for_decades and were notable even in the
pre—atypical antipsychetic era.”* Moreover, compliance
may be adversely affect¢dby weight gain.*> One interview
study demonstrated that ébese psychiatric patients are 13
times more likely than nonebes€ patients to request dis-
continuation of their antipsychOfic medications due to
weight gain and 3 times more likely to_be noncompliant
with their prescribed medication reginien,

The issue of diabetes and glucose intolerance among
patients with schizophrenia is singulagly interesting, with
research implicating weight gain, the Gse of<{Certain an-
tipsychotic agents, and perhaps the diagnosis of schizo-
phrenia itself as risk factors. That the diagnosis of schi-
zophrenia may carry an inherent risk of glucose intelerance
is not well established but is suggested by 2 types of data:
(1) prevalence data from the United States and other
countries document 2- to 3-fold higher rates of diabete$
mellitus among patients with schizophrenia® and (2) re-
sults of glucose tolerance testing reveal abnormalities
among patients with schizophrenia compared with controls
even when matched for age and adiposity.***' Obesity
itself is known to increase the relative risk of diabetes
by 28-fold and certainly plays a role in the development
of diabetes among patients with schizophrenia, but this
issue has become complicated by the multiple clinical re-
ports of new-onset insulin-resistant diabetes, occasionally
with ketoacidosis, among individuals treated with the
dibenzodiazepine-derived compounds clozapine and olan-
zapine and the dibenzothiazepine quetiapine who experi-
enced minimal or no weight gain.'>'3'?242-5" These data,
combined with the results of glucose tolerance testing in
schizophrenic patients receiving typical and atypical anti-
psychotics, have led investigators to conclude that there
may be a direct adverse effect of certain agents such as clo-
zapine and olanzapine on glucose tolerance independent
of the contribution of weight gain.*’*' Although there are
many possible etiologies for the induction of insulin resis-
tance by any agent, the mechanism underlying this phe-
nomenon associated with atypical antipsychotic therapy is
unclear.

Use of certain classes of antipsychotic agents also has
an impact on serum lipids, with elevations in fasting tri-
glycerides most commonly reported. This fact assumes
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significant importance among patients with schizophrenia,
since these individuals typically possess multiple risk fac-
tors for CAD, in particular smoking.”® Butyrophenones
have minimal effects on lipid profiles, but phenothiazine
therapy is associated with modest increases in fasting
triglycerides and mild decreases in high-density lipopro-
teins, with a concomitant increase in low-density lipo-
proteins.”®! One-year clozapine data show a 35% increase
in fasting triglycerides for females and a 48% increase
for males,” whereas short-term (84-day) olanzapine treat-
ment shows a 37% increase, again without significant
effects on serum cholesterol for either drug." Longer term
data are not available for olanzapine. Ziprasidone appears
to be relatively neutral in its effects on serum lipids,
with short-term improvements noted among individuals
switched from olanzapine or risperidone.®® Of particular
concern are recent reports of severe hypertriglyceridemia
(> 500 mg/dL) occurring in patients treated with all of
the dibenzodiazepine-derived drugs (clozapine, olanza-
pine, quetiapine), with fasting triglyceride levels exceed-
ing 7500 mg/dL noted in 1 individual.*

This study arose in part as an attempt to better under-
stand the comparative health outcomes with newer anti-
psychotic agents. Since the availability of risperidone in
1994 and olanzapine in 1996, these have become the most
widely used atypical antipsychotics in the United States.**
With weight gain and serum prolactin levels the only com-
monly reported health outcomes measures in comparative
clinical trials, there is a gap in the existing literature ex-
aminfing changes in serum lipid and fasting glucose levels
during(extended treatment with these drugs. Moreover, the
infldence’of<factors such as concomitant lithium or val-
proate usec@radvanced age, on metabolic outcomes with
either risperidon€jor olanzapine is not well documented.

METHOD

This retrospective investigation was performed by re-
viewing the charts of patients at.Oregon State Hospital,
Salem, who had received treafiment with olanzapine
(N = 175) or risperidone (N = 155) during July and August
1999. Institutional Review Board (IRB) approval was ob-
tained for this study. Included for analysisévese patients at
least 18 years old with baseline weights obtaiged within 3
weeks of drug initiation and baseline fasting triglyceride,
cholesterol, and glucose levels obtained within 3 months
prior to drug initiation and at 1 year of treatment (+ 4
weeks). Each drug cohort (risperidone, N = 47; olanza-
pine, N =47) included 1 patient with diagnosed diabetes
mellitus prior to onset of treatment. Excluded were those
with incomplete data at baseline or at 1-year endpoint.
Also excluded were those who received a second atypical
antipsychotic for more than 4 weeks at any time during the
first year of treatment with olanzapine or risperidone, thus
allowing for a limited period of cross-titration at the onset
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Table 1. Baseline Demographic Data in Patients Treated With Risperidone and Olanzapine®

Mean Lithium or Weight BMI Triglycerides  Cholesterol Glucose

Groupsb Sex Age (y) Valproate (1b) (kg/mz) (mg/dL) (mg/dL) (mg/dL)
All patients

Risperidone (N =47) 40M/7F 44.0 32% 192.5 28.4 156.7 184.0 95.0

Olanzapine (N = 47) 42M/5F 45.1 43% 180.7 272 151.6 187.4 914

p Value 542 748 291 .087 268 769 .672 .269
Patients under 60 y

Risperidone (N = 39) 35M/4F 38.6 36% 197.6 28.8 166.3 186.3 94.1

Olanzapine (N = 37) 34M/3F 37.9 51% 184.3 27.5 165.9 186.0 89.3

p Value 749 786 179 .089 .302 984 974 170
Patients 60 y and older

Risperidone((N = 8) SM/3F 70.6 12% 167.7 26.5 110.0 172.9 99.1

Olanzapine™tN’= 10) 8M/2F 71.8 10% 167.7 26.2 98.8 192.4 99.1

p Value 440 813 .876 1.00 .852 571 .091 998

*Abbreviation: BMI'= body mass index.

PEach group had 1 patient imder 60 years of age with diabetes mellitus at baseline.

Table 2. Mean Group and Between-Drug Outcomes
Comparison at 1 Year*

Weight BMI Triglycerid€s~Cholesterol Glucose

Groupb (Ib) (kg/m2) (mg/dL) ¢mg/dL) (mg/dL)
All patients

Risperidone ~ +10.7'  +1.55>  +29.7} 724 +0.68°
(N=47)

Olanzapine +17.5% 42557 +88.28 236 AL+7.26"
(N=47)

p Value 133129 042 029 7100

Patients under 60 y

Risperidone  +11.9'" +1.73'2  +31.78 +1.219°90 40,7812
(N =39)

Olanzapine +20.4'% 42,987 +104.88 +30.7"°  +10€%
(N=37)

p Value 091 .083 037 004 .030

#Abbreviation: BMI = body mass index.

"Compared with predrug baseline: 'p < .001. 2p =< .001. 3p = .028.
4p=.131.%p =.762. °p < .001. 7p < .001. 8p < .001. %p < .001.

10p =.031. 'p <.001. 12p <.001. 3p =.047. “p =.198. 13p = .758.
16p <.001. p <.001. '8p = .002. p < .001. 2%p = .009.

of therapy. (No patients in the risperidone cohort were
titrated off another atypical antipsychotic, but 5 in the
olanzapine group were titrated from risperidone.) Demo-
graphic variables employed in the analyses include age
and sex but not race, as both samples were predominantly
white (> 95%), non-Hispanic. Concurrent use of lithium
or valproate, drugs known to be associated with significant
weight gain, was noted if either mood stabilizer was pre-
scribed for at least 2 months during the first year of treat-
ment with risperidone or olanzapine. Fifteen risperidone-
treated patients and 20 olanzapine-treated patients used
lithium or valproate for 2 months or longer during the first
year of therapy with these atypical agents.

Statistics

Individual drug outcomes were performed using Stu-
dent t test for paired samples, and comparative drug out-
comes were assessed by t test for independent samples.
Since Kolmogorov-Smirnov testing revealed a trend to-
ward non-normality of distribution for some outcome

427

variables, nonparametric (Spearman) correlation coeffi-
cients were calculated to examine associations between
outcome parameters. All statistical calculations were per-
formed utilizing SPSS version 9.0.

RESULTS

Forty-seven patients had complete data for all param-
eters in each drug group. No significant differences in
age, gender, weight, BMI, or fasting serum triglyceride,
fasting glucose, or fasting cholesterol levels existed at
baseline between the 2 groups (Table 1). The mean risper-
idone dose at 1 year for this group was 4.5 mg/day, and
thegftean olanzapine dose, 16.7 mg/day. Among the non-
€lderly cohort (those patients less than 60 years old), there
weré no‘sigfiificant demographic differences between the
risperideng<and olanzapine groups. At baseline, the el-
derly subgroups—(N = 8 for risperidone, N = 10 for olan-
zapine) hadBMI similar to the BMI of younger patients
for both the riperidefie(26.5 kg/m?, p =.272) and olan-
zapine cohorts (26.2 kgfm~p = .314).

Both risperidone- and olanzapine-treated patients had
statistically significant incr&as€s, in weight parameters
during the first year of treatment ¢ompared with baseline,
but there was no significant différence between the 2
drugs when compared for all patients,or those under 60
years old (Table 2). Overall the olanzapine/patients gained
more weight from baseline (+17.5 1b, p < .007T) than the
risperidone patients (+10.7 Ib, p <.001), and this differ-
ence was greater when examined among those under 60
years old: +20.4 1b, p < .001 for the olanzapine cohort and
+11.9 1b, p =.001 for the risperidone cohort. However,
these differences between drugs were not significant at
the .05 level.

Risperidone-treated patients did have a statistically
significant increase in fasting triglyceride concentration
from baseline, but the olanzapine-treated patients had
markedly greater increases in fasting triglyceride levels at
1 year compared with baseline and with the risperidone
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Table 3. Effect of Concurrent Lithium or Valproate Usage and Age on Individual Drug Outcomes®

Effect of Age Effect of Lithium or Valproate Use
Between-Group Lithium or No Lithium or Between-Group
Drug/Variable® <60y =60y p Value Valproate Use Valproate Use p Value
Risperidone N=39 N=8 N=15 N=32
Weight (1b) +11.9! +4.6 461 +16.13 +8.1% 249
BMI (kg/m?) +1.73° +0.671° 489 +2.277 +1.218 285
Triglycerides (mg/dL) +31.7° +20.01° .624 +50.11 +20.112 227
Cholesterol (mg/dL) +7.28 +7.34 .994 +6.79 +7.410 942
Glucose (mg/dL) +0.74"7 +0.38!8 951 +2.31 -0.09%° 632
Olanzapine N =37 N=10 N=20 N=27
Weight (Ib) +20.4%! +6.62 046 +27.4% +10.1% .009
BMI (kg/m?) +2.98% +0.940% 047 +4.06%7 +1.43%8 .006
Triglycerides (mgfdD) +104.8% +26.9%° 021 +92.9%! +84.8%2 861
Cholesterol (mg/dL) +30.7% —2.8% .036 +28.8% +19.73¢ 419
Glucose (mg/dL) +10.8%7 -5.8%8 .001 +15.3%° +1.3% 032

*Abbreviation: BMI = bgdy/mass index.

®Compared with predrug basé¢hifie: 'p < .001. 2p = .621. 3p = .015. 4p = .023. 5p = .001. 6p = .645. 7p = .016. 8p = .024. %p = .047. 1%p = .296.
lp =011, 12p=.257. p = .198. p = .343. 15p = .462. 16p = .192. 17p = 758. 18p = .955. 19 = .592. 20p = .972. 2Ip = .001. 2p = .232. Bp = .001.
24p =.015. Hp =.001. 20p = 25976  .001. 28p = .018. 2%p =.002. 3% = .011. 3'p <.001. 32p = .050. 33p < .001. 3*p = .837. 35p < .001. 3%p = .024.

37p = .009. 3¥p = .008. Fp = .024.p =4659.

groups. The risperidone group had” a/,mean increase
of 29.7 mg/dL (p =.028) for the group_as-a, whole and
31.7 mg/dL (p = .047) for those under 60 y®ars old, gener-
ating a mean total triglyceride concentfation dt ¥ year of
186.4 mg/dL for the entire sample and 198.0 mig/dL for
the nonelderly subsample. The olanzapine‘gohert hiad
mean increases of 88.2 mg/dL (p =< .001) for the aggregate
sample and 104.8 mg/dL (p =.002) for the noneldeérly,
with a mean total triglyceride concentration at 1 year of
239.8 mg/dL for the group as a whole and 270.7 mg/dL’
among those under 60 years old. Compared with the ris-
peridone cohort, olanzapine-treated patients had signifi-
cantly greater increases in triglycerides for the entire
sample (p = .042) and those under 60 years old (p = .037).

There was no significant increase in fasting total cho-
lesterol for the risperidone-treated patients or the sub-
sample under 60 years old, but the olanzapine group expe-
rienced significant increases compared both to baseline
and to the risperidone cohorts. Nonsignificant increases of
7.2 mg/dL. were found for the entire risperidone group
(p = .131) and the nonelderly subsample (p = .198), while
the olanzapine cohort experienced increases in fasting
cholesterol from baseline of 23.6 mg/dL (p < .001) for the
entire sample and 30.7 mg/dL (p < .001) in the nonelderly.
Total cholesterol at 1 year was 191.2 mg/dL for all risper-
idone patients and 193.5 mg/dL in the nonelderly subsam-
ple, but was 211.0 mg/dL for the entire olanzapine group
and 216.7 mg/dL in the nonelderly. At 1 year, the increases
in total cholesterol levels were significantly greater for the
olanzapine group compared with the risperidone group as
a whole (p =.029) and for comparison between the non-
elderly subsamples (p = .004).

No significant increases in fasting glucose from base-
line were experienced by the risperidone-treated patients
(+0.68 mg/dL, p=.762) or the nonelderly risperidone
group (+0.74 mg/dL, p = .758). The olanzapine cohort as
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a whole (+7.3 mg/dL, p=.031) and the nonelderly
(+10.8 mg/dL, p = .009) did have increases that were sig-
nificant compared with baseline. The difference in fasting
glucose levels between the 2 drugs was not significant for
the groups as a whole (p = .10), but was for the nonelderly
subpopulation (p =.03). One case of new onset diabetes
mellitus occurred in an olanzapine-treated patient. The dos-
age at 12 months did not correlate with changes in fasting
glucose or any of the other metabolic outcome parameters
for'either atypical agent.

T6-examine whether metabolic effects were significant
among the elderly, the data were stratified by age into 2
grodps éomiprising patients under 60 years old and pa-
tients-aged-60"and over. Age 60 was chosen as the cutoff
as this represents,the typical age at entrance into the geri-
atric wardsf the hespital (Table 3). Patients aged 60 and
over did not mdnifest significant increases in any meta-
bolic parameter at 1 yeat.for either drug. The younger
olanzapine patients expertenced\ significantly greater in-
creases from baseline in all metabolic parameters at 1 year
compared with those aged 60 and over, but the younger
risperidone patients had no significant, differences com-
pared with the older risperidone cohort,,Altheugh the non-
elderly experienced greater weight gain than, those aged
60 and over, there was no significant correlation between
weight gain and changes in fasting glucose or lipids in the
former subpopulation for either drug (Table 4).

Both risperidone- and olanzapine-treated patients with-
out concurrent use of lithium or valproate experienced sta-
tistically significant increases in weight and BMI during
the first year of therapy, but the risperidone group did not
have significant changes in fasting lipid or glucose levels,
while the olanzapine group had significant increases in
fasting triglyceride concentrations (+84.8 mg/dL, p = .05),
and total cholesterol (+19.7 mg/dL, p = .024), but not fast-
ing glucose levels (Table 3). The addition of lithium or
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Table 4. Spearman Correlations Between Weight Gain
and Change in Triglycerides, Cholesterol, and Glucose
(Age < 60 y)*

Olanzapine Risperidone
(N =37) (N =39)
Variable Rg p Value Rg p Value
Triglycerides 113 .506 .046 181
Cholesterol —.164 333 .055 738
Glucose —-.080 .636 .013 938

*Abbreviation: Ry = Spearman rank correlation coefficient.

valproate doubled the weight gain (+16.1 Ib vs. +8.1 1b)
and BMI increases- (+2.27 kg/m® vs. +1.21 kg/m?) in
the risperidone patieits, but this was not statistically signi-
ficant. Among the®olapzapine cohort, the use of these
mood stabilizers nearly€tripled the increases in both
weight gain (+27.4 b vs. +1¢:4'16) and BMI (+4.06 kg/m*
vs. + 1.43 kg/m?), and these differences were significant
(p =.009 and p = .006, respectively). For the risperidone
group, the use of concurrent lithium or/valproate was asso-
ciated with a significant increase in fasting-triglycerides
(+50.1 mg/dL, p =.011), but not cholestérol op. glucose
compared with baseline, while the compavablefolanzapine
cohort experienced significant increases/if-all‘of these
parameters, particularly fasting glucose (+13:3 smg/dL,
p = .024). Among the nonelderly, the use of thesé/2 mood
stabilizers correlated only with increases in weight”’and
BMI for olanzapine-treated patients, but not other vari;
ables, and did not correlate with changes in any metabolit
parameter for the risperidone cohort (Table 5).

DISCUSSION

Concerns about the overall health care of patients with
schizophrenia fit neatly into the broadening scope of
treatment of this disorder during the recent decade. In
the past, treatment of schizophrenia was focused primar-
ily on the alleviation of both positive and negative symp-
toms, but recently clinics and institutions have devised
plans of care that include measures to address deficits in
cognitive and social functioning.**®” While these additional
neurocognitive and functional domains of illness are im-
portant, patients with schizophrenia also suffer increased
medical morbidity and mortality compared with the gen-
eral population, with a large body of literature document-
ing both increased prevalence and severity of medical dis-
orders and undertreatment of common medical conditions
such as hyperlipidemia and CAD.*" The resurgence of
interest in this area over the last half decade coincides with
the realization that atypical antipsychotics may be con-
tributors to the medical morbidity of schizophrenia. It
has also been recognized that there are differential effects
among these agents on metabolic outcomes, with the
dibenzodiazepine-derived atypicals (clozapine, olanzapine)
and the dibenzothiazepine quetiapine associated with
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Table 5. Spearman Correlations Between Lithium and
Valproate Use and Outcome Variables (Age < 60 y)*

Olanzapine Risperidone
(N=37) (N =39)

Variable Rg p Value Rg p Value
Weight 385 .019 126 445
BMI 408 .012 131 428
Triglycerides 137 420 223 171
Cholesterol -.041 812 135 411
Glucose 281 .092 —-.045 785

“Abbreviations: BMI = body mass index, R, = Spearman rank
correlation coefficient.

greater adverse effects on weight, glucose, and serum
lipids than risperidone (benzisoxazole) or ziprasidone
(benzisothiazolyl), an atypical antipsychotic released in
the United States in March 2001 that has low propensity
for weight gain or adverse effects on glucose tolerance or
serum lipids.'"3*63

There is a gradient of weight increases seen during ex-
tended treatment with atypical agents, with published
studies showing relatively less gain with risperidone,
ziprasidone, and quetiapine and substantial gains with
clozapine and olanzapine. Mean increases during the first
year of therapy are 5.3-6.3 kg (11.7-13.9 Ib) for cloza-
pine, and 6.8—11.8 kg (15.0-26.0 1b) for olanzapine, with
substantial fractions in each group gaining more than
20% of their initial body weight in this time frame.'®*7
Risperidone and quetiapine studies report mean gains of
2.042.3kg (4.4-5.1 1b) and 2.8-5.6 kg (6.1-12.3 Ib), re-
spectively, over 12 months, which compare favorably
withhlow potency typical antipsychotics.”'”'®7 Ziprasi-
done“appeafs-to.have the most favorable weight gain pro-
file among the ewrrently available atypicals, with a mean
gain of 0.23’kg (0.51b) at 6 months of treatment." The
synergistic effe¢ts ofdistamine H; and serotonin 5-HT),
antagonism have beerf postulated as a pharmacologic
mechanism underlying generally, greater weight gain ex-
perienced with atypical antipsyehotics, with effects on
leptin homeostasis possibly playifiga role.'*’88!

As expected from the literature{_bath risperidone and
olanzapine groups in this study had statistically significant
increases in weight from baseline, and th€sg-effects were
magnified by concurrent use of lithium or vajproate. Ad-
ministration of lithium or valproate alone is elearly as-
sociated with significant weight gain and the concurrent
use of either mood stabilizer with risperidone or olanza-
pine increased the amount of weight gain. The difference
in weight gain between those who did or did not receive
these mood stabilizers, however, was statistically signifi-
cant only for the olanzapine cohort.* Smaller sample size
for the risperidone cohort receiving a mood stabilizer
(N = 15) may explain the lack of statistical significance,
despite nearly double the weight gain compared with those
on risperidone alone. Although those who received lithium
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or valproate experienced greater weight gain, the use of
these agents was not correlated with changes in fasting
glucose or lipid values. Valproate treatment is not known
to have any impact on glucose handling, but there is a small
body of literature from epilepsy studies documenting min-
imal, or possibly favorable, effects on triglycerides and
high-density lipoproteins.®*** Lithium therapy is not as-
sociated with changes in serum lipids, and long-term
studies in lithium-treated bipolar patients demonstrate no
greater prevalence of diabetes mellitus.***” Further stud-
ies may help to clarify the role of mood stabilizers in met-
abolic outcomesrand also the role of an underlying mood
disorder (e.g., bipolar, schizoaffective) as an independent
covariate.

Weight gain is generally associated with increases in
fasting glucose and lipids{but in this study weight changes
did not correlate with increases'int fasting glucose or lipids
for those patients under 60 years/Old receiving either atyp-
ical antipsychotic.**® The published Jiterature is largely
retrospective and demonstrates a varidble.correlation be-
tween the role of weight gain and metabolic/outcomes with
atypical antipsychotic therapy. Long-térm*clozapine data
from Henderson et al.'® do not demonsfrate acCortelation
between weight parameters and the development,of dia-
betes, and the information gleaned from multiple edsere-
ports'2>** also indicates that in some individualsion olafi-
zapine or clozapine therapy the onset of type 2 diabétes is
independent of significant weight gain. Henderson et al¢'§
did show a significant correlation between weight gain and
increases in fasting cholesterol and triglyceride levels
when controlled for time of exposure, and Osser et al."
showed a relationship between increases in fasting triglyc-
erides and weight gain for a group of olanzapine-treated
patients; however, in one study,? there was no correlation
with serum triglycerides for a series of patients treated
with olanzapine or quetiapine who developed severe
hyperlipidemia.'*** Moreover, a recent study® comparing
cardiovascular risk between olanzapine and risperidone
found that 32% of the olanzapine group manifested the
atherogenic metabolic triad of hyperinsulinemia, elevated
apolipoprotein B concentrations, and small dense low-
density lipoprotein, but only 5% of the risperidone group
had these manifestations despite similar BMI values for
the 2 drugs (olanzapine 26.9 5.6 kg/m?* risperidone
26.7 = 4.7 kg/m?).

The results of the current study generally support the
hypothesis that the dibenzodiazepine-derived atypical
antipsychotic agents may have direct effects on serum
lipids and fasting glucose independent of their effects on
weight and BMI. While patients in both drug categories
who did not use mood stabilizers experienced similar
amounts of weight gain, olanzapine therapy was associ-
ated with a much greater impact on fasting lipids, with sig-
nificant increases from baseline for both triglycerides and
cholesterol. This result would argue for drug exposure,
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independent of effects on weight, as the driving mecha-
nism. Nevertheless, without the use of a mood stabilizer,
the risperidone group did not experience significant in-
creases in fasting glucose or lipids at 1 year, but the addi-
tion of lithium or valproate resulted in an increase in se-
rum triglycerides that was significant when compared
with baseline. As mentioned previously, the additional
weight gain from lithium or valproate use was not statisti-
cally significant for risperidone-treated patients, yet one
might reasonably suggest that this larger elevation of se-
rum triglycerides may be physiologically related to the
greater weight gain from concurrent mood stabilizers. The
correlation between changes in weight and other meta-
bolic parameters is thus not a consistent finding and un-
derscores the need for prospective studies in this area.

The metabolic effects of both drugs were attenuated
among those aged 60 and older, with neither group having
statistically significant differences in any metabolic pa-
rameter at 1 year compared with baseline. Old age is typi-
cally associated with minimal weight gain or weight loss
from psychotropic agents, but the limited published data
have shown that weight gain may occur during therapy
with some atypical antipsychotics among older popula-
tions.”* In this study, the elderly subgroups had compa-
rable BMI at baseline compared with the younger patients
for both the risperidone (26.5 kg/m?, p =.272) and olan-
zapine cohorts (26.2 kg/m?, p = .314). Greater dietary re-
strictions placed upon the geriatric population within the
state hospital setting may explain the modest weight gain
seep’in’those 60 years and older. Again, replication with
larger Sample sizes is indicated.

Pespite she uncertainty over the role of weight gain
and megabelie changes with atypicals, the medical impli-
cations of this'stidy bear noting. The increases in BMI for
patients undér 60_receiving either agent placed these
groups on avefage in«the,obese category, thereby increas-
ing their risk for comorbid.disorders. The change in fast-
ing triglycerides after 1 year was statistically significant
for the nonelderly risperidoné& cohort, but placed the mean
fasting triglycerides at 198.0 mg/dL, in the borderline-
high range; however, the compardble-olanzapine group
experienced mean increases in fasting triglycerides that
were more clinically significant. Among pétients less than
60 years old, a mean triglyceride at 1 year of270.7 mg/dL
was found for olanzapine-treated patients. Elevated tri-
glycerides represent an independent risk factor for CAD,
and patients with schizophrenia typically possess other
risk factors for CAD including smoking, overweight, or
obesity, thus making abnormalities in serum triglycerides
an important clinical concern.”®7>*%

This study has several limitations, including the retro-
spective nature of the data collected; the absence of a con-
trol group receiving typical antipsychotic agents; the pre-
dominantly male, white, non-Hispanic demographic; and
the fact that the population of interest comprised long-term
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state hospital patients. The small sample sizes also limit
the power to detect significant differences, especially
among clinically important subgroups such as those 60
years and older, and those receiving lithium or valproate.
Dose correlations calculated for this study may not be as
useful as those performed in a more stable outpatient
cohort due to the significant and frequent dosage adjust-
ments performed during the first year of treatment with
both agents in this severely ill state hospital population.
Despite these limitations, the data presented here help fill
a void in theleXisting literature, which heretofore has docu-
mented comparative psychiatric outcomes with risperi-
done and olanzapine, but paid sparse attention to other
aspects of overall pdtient health.

CONCRUSION

As clinical experience accru€sgswith atypical antipsy-
chotics, the strengths and limitations/of each agent are
becoming clearer. Risperidone is a niote potent dopamine
D, antagonist than other atypicals and may gause extra-
pyramidal side effects or hyperprolactinémia in.a dose-
dependent manner, yet appears to have ddowerprépensity
for metabolic side effects than clozapine,6lanzapine, and
quetiapine. The results of further studies will’help“deter-
mine the extent to which any atypical antipsychotic mdy
contribute directly to impaired glucose tolerance and hy-
perlipidemia independent of its effects on weight. For'the
present, the current study, combined with other emerging
literature on this subject, argues for a reasoned approach
in the monitoring of metabolic outcomes for patients re-
ceiving antipsychotic therapy, particularly with agents as-
sociated with higher risk for adverse outcomes. A proposed
metabolic monitoring protocol for patients receiving main-
tenance atypical antipsychotics, especially dibenzodia-
zepine, appears in Appendix 1. Psychiatrists and mental
health workers are often the only medical professionals
who interact with many individuals with schizophrenia.
The failure to appropriately monitor metabolic variables
may result in significant undetected short and long-term
morbidity in a patient population that is typically medically
underserved. The recently reported death of 1 patient from
complications of ketoacidosis associated with olanzapine
therapy reinforces the need for vigilance in this area.”®

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

REFERENCES

1. Alvir JM, Lieberman JA, Safferman AZ. Clozapine-induced agranulo-
cytosis: incidence and risk factors in the United States. N Engl J Med
1993;329:162-167

2. Meyer JM, Simpson GM. Psychopharmacology, from chlorpromazine to
olanzapine: a brief history of antipsychotics. Psychiatr Serv 1997;
48:1137-1140

3. At J, Skarsfeldt T. Do novel antipsychotics have similar pharmacologi-

431

10.

11.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

cal characteristics? a review of the evidence. Neuropsychopharmacology
1998;18:63-101

. Meltzer HY, Cola PA. The pharmacoeconomics of clozapine: a review.

J Clin Psychiatry 1994;55(9, suppl B):161-165

. Tollefson GD, Beasley CM, Tran PV, et al. Olanzapine versus haloperidol

in the treatment of schizophrenia and schizoaffective and schizophreni-
form disorders: results of an international collaborative trial. Am J Psychi-
atry 1997;154:457-465

. Peuskens J, Link CG. A comparison of quetiapine and chlorpromazine in

the treatment of schizophrenia. Acta Psychiatr Scand 1997;96:265-273

. Marder SR, Davis JM, Chouinard G. The effects of risperidone on the five

dimensions of schizophrenia derived by factor analysis: combined results
of the North American trials. J Clin Psychiatry 1997;58:538-546. Correc-
tion 1998;59:200

. Green MF, Marshall BD Jr, Wirshing WC, et al. Does risperidone improve

verbal working memory in treatment-resistant schizophrenia? Am J Psy-
chiatry 1997;154:799-804

. Lindenmayer J-P, Iskander A, Park M, et al. Clinical and neurocognitive

effects of clozapine and risperidone in treatment-refractory schizophrenic
patients: a prospective study. J Clin Psychiatry 1998;59:521-527

Sharma T, Mockler D. The cognitive efficacy of atypical antipsychotics in
schizophrenia. J Clin Psychopharmacol 1998;18:125-19S

Zeldox (ziprasidone hydrochloride capsules) NDA 20-825 [briefing docu-
ment; Pfizer]. Presented at the FDA Psychopharmacological Drugs Advi-
sory Committee; July 19, 2000

. Wirshing DA, Spellberg BJ, Erhart SM, et al. Novel antipsychotics and

new onset diabetes. Biol Psychiatry 1998;44:778-783

. Osser DO, Najarian DM, Dufresne RL. Olanzapine increases weight and

serum triglycerides. J Clin Psychiatry 1999;60:767-770

. Sheitman BB, Bird PM, Binz W, et al. Olanzapine-induced elevation of

plasma triglyceride levels [letter]. Am J Psychiatry 1999;156:1471-1472

. Sobel M, Jaggers ED, Franz MA. New-onset diabetes mellitus associated

with the initiation of quetiapine treatment [letter]. J Clin Psychiatry 1999;
60:556-557

. Henderson DC, Cagliero E, Gray C, et al. Clozapine, diabetes mellitus,

weight gain, and lipid abnormalities: a five-year naturalistic study.
Am J Psychiatry 2000;157:975-981

~yTaylor DM, McAskill R. Atypical antipsychotics and weight gain: a sys-

tematic review. Acta Psychiatr Scand 2000;101:416-432

. Jones’/AM, Rak IW, Raniwalla J, et al. Weight changes in patients treated

withfquetiapine. In: New Research Abstracts of the 153rd Annual Meeting
of the American Psychiatric Association; May 18, 2000; Chicago, Ill.
Abstract NR7#12:250

. Melkerssor\K1,»Hulting A-L, Brismar KB. Elevated levels of insulin,

leptin;aid blood, lipids in olanzapine-treated patients with schizophrenia
or relatedpsychoseseT €lin Psychiatry 2000;61:742-749

Green Al Pafel JK, GoiSman RM, et al. Weight gain from novel antipsy-
chotic drugs: need for aetio)Gen Hosp Psychiatry 2000;22:224-235
Wilson DR, Hammond C#£D?Souza L, et al. Glucose intolerance with
atypical antipsychotics [poster]. Presented at the 39th annual meeting of
the American College of Neuropsyeliopharmacology; Dec 10-14, 2000,
San Juan, Puerto Rico

Meyer JM. Novel antipsychotics and gSeyere hyperlipidemia. J Clin
Psychopharmacol 2001;21:369-374

Wirshing DA, Pierre JM, Eyeler J, et al. Risperidone-associated new-onset
diabetes. Biol Psychiatry 2001;50:148-149

Must A, Spadano J, Coakley EH, et al. The disease butden associated with
overweight and obesity. JAMA 1999;282:1523-1529

Sletten I, Cazenave M, Gershon S. Effects of caloric_restriction on
behavior and body weight during chlorpromazine therapy. Dis Nerv Syst
1967;28:519-522

Sletten IW, Ognjanov V, Menendez S, et al. Weight reduction with
chlorphentermine and phenmetrazine in obese psychiatric patients during
chlorpromazine therapy. Curr Ther Res Clin Exp 1967;9:570-575

Klein B, Simon WE, Steele RL, et al. Reinforcement and weight loss in
schizophrenics. Psychol Rep 1972;30:581-582

Gardos G, Cole JO. Weight reduction in schizophrenics by molindone.
Am J Psychiatry 1977;134:302-304

Doss FW. The effect of antipsychotic drugs on body weight: a retrospec-
tive review. J Clin Psychiatry 1979;40:528-530

. Cookson JC, Kennedy NM, Gribbon D. Weight gain and prolactin levels

in patients on long-term antipsychotic medication: a double-blind com-
parative trial of haloperidol decanoate and fluphenazine decanoate.

J Clin Psychiatry 63:5, May 2002



31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

SL

52.

53.

54.

55.

56.

57.

Int Clin Psychopharmacol 1986;1:41-51

Bernstein JG. Induction of obesity by psychotropic drugs. Ann N 'Y Acad
Sci 1987;499:203-215

Silverstone T, Smith G, Goodall E. Prevalence of obesity in patients re-
ceiving depot antipsychotics. Br J Psychiatry 1988;153:214-217

Stanton JM. Weight gain associated with neuroleptic medication: a review.
Schizophr Bull 1995;21:463-472

Allison DB, Fontaine KR, Heo M, et al. The distribution of body mass in-
dex among individuals with and without schizophrenia. J Clin Psychiatry
1999;60:215-220

Fleischhacker WW, Meise U, Gunther V, et al. Compliance with antipsy-
chotic drug treatment: influence of side effects. Acta Psychiatr Scand
Suppl 1994;382:11-15

Weiden PJ, Allison DB, Mackell JA, et al. Obesity as a risk factor for anti-
psychotic noneompliance. In: New Research Abstracts of the 153rd An-
nual Meeting offthe American Psychiatric Association; May 16, 2000;
Chicago, I1l. Abstract NR218:114

Higg S, Joelsson L, Mjorndal T, et al. Prevalence of diabetes and impaired
glucose tolerance in patients treated with clozapine compared with
patients treated with convefitional depot neuroleptic medications. J Clin
Psychiatry 1998;59:294-299

Nasrallah HA, White TS, Robbins % High diabetes frequency in schizo-
phrenia and bipolar disorder. In: Wew Research Abstracts of the 153rd
Annual Meeting of the American Psyehiatric Association; May 16, 2000;
Chicago, I1l. Abstract NR354:153

Dixon L, Weiden P, Delahanty J, et al. Prevalene€ and correlates of diabe-
tes in national schizophrenia samples. Schizophr.Bull 2000;26:903-912
Newcomer JW, Craft S, Fucetola R, et al. Glucose4indiiced increase in
memory performance in patients with schizophrenja. Schizophr Bull
1999;25:321-335

Haupt DW, Newcomer JW, Fucetola R, et al. Glueose regulation during
antipsychotic treatment in schizophrenia [poster]. Presented af thie 14th
annual meeting of the American Association for Geriatrie’Psychiatry;deb
23-26, 2001; San Francisco, Calif

Koval MS, Rames LJ, Christie S. Diabetic ketoacidosis associated, with
clozapine treatment [letter]. Am J Psychiatry 1994;151:1520-1521
Kamran A, Doraiswamy PM, Jane JL, et al. Severe hyperglycemia assoei-
ated with high doses of clozapine [letter]. Am J Psychiatry 1994;151:139%
Kostakoglu AE, Yazici KM, Erbas T, et al. Ketoacidosis as a side-effect of.
clozapine: a case report. Acta Psychiatr Scand 1996;93:217-218

Popli AP, Konicki PE, Jurjus GI, et al. Clozapine and associated diabetes
mellitus. J Clin Psychiatry 1997;58:108-111

Lindenmayer JP, Patel R. Olanzapine-induced ketoacidosis with diabetes
mellitus [letter]. Am J Psychiatry 1999;156:1471

Melkersson KI, Hulting AL, Brismar KE. Different influences of classical
antipsychotics and clozapine on glucose-insulin homeostasis in patients
with schizophrenia or related psychoses. J Clin Psychiatry 1999;60:
783-791

Goldstein LE, Sporn J, Brown S, et al. New-onset diabetes mellitus
and diabetic ketoacidosis associated with olanzapine treatment. Psychoso-
matics 1999;40:438—443

Yazici KM, Erbas T, Yazici AH. The effect of clozapine on glucose
metabolism. Exp Clin Endocrinol Diabetes 1998;106:475-477

Zoler ML. Antipsychotics linked to weight gain, diabetes. Clin Psychiatr
News 1999;27:20

Colli A, Cocciolo M, Francobandiera F, et al. Diabetic ketoacidosis associ-
ated with clozapine treatment [letter]. Diabetes Care 1999;22:176-177
Smith L. Hyperglycemia in patients treated with olanzapine [poster]. Pre-
sented at the 51st meeting of the Institute on Psychiatric Services, Ameri-
can Psychiatric Association; Oct 30-Nov 2, 1999; New Orleans, La
Casey DE. Prevalence of diabetes during extended clozapine and olanza-
pine treatment [poster]. Presented at the 39th annual meeting of the Ameri-
can College of Neuropsychopharmacology; Dec 10-14, 2000; San Juan,
Puerto Rico

Mahmoud R, Gianfrancesco F, Grogg A, et al. Differential effects of anti-
psychotics on type II diabetes: findings from a large health plan database
[poster]. Presented at the 39th annual meeting of the American College of
Neuropsychopharmacology; Dec 10-14, 2000; San Juan, Puerto Rico
Roefaro J, Mukherjee SM. Olanzapine-induced hyperglycemic
nonketonic coma. Ann Pharmacother 2001;35:300-302

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

Mir S, Taylor D. Atypical antipsychotics and hyperglycaemia. Int Clin

J Clin Psychiatry 63:5, May 2002

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

4

75,

76.

7.

78.

79.

80.

81.

82.

83.

84.

86.

87.

Metabolic Outcomes Between Risperidone and Olanzapine

Psychopharmacol 2001;16:63-74

Addington J. Group treatment for smoking cessation among persons with
schizophrenia. Psychiatr Serv 1998;49:925-928

Simpson GM, Cooper TB. The effect of three butyrophenones on serum
cholesterol levels. Curr Ther Res Clin Exp 1966;8:249-255

Simpson GM, Cooper TB, Braun GA. Further studies on the effect of bu-
tyrophenones on cholesterol synthesis in humans. Curr Ther Res Clin Exp
1967;9:413-418

Sasaki J, Funakoshi M, Arakawa K. Lipids and apolipoproteins in patients
treated with major tranquilizers. Clin Pharmacol Ther 1985;37:684-687
Gaulin BD, Markowitz JS, Caley CF, et al. Clozapine-associated elevation
in serum triglycerides. Am J Psychiatry 1999;156:1270-1272

Kingsbury SJ, Fayek M, Trufasiu D, et al. The apparent effects of ziprasi-
done on plasma lipids and glucose. J Clin Psychiatry 2001;62:347-349
Revicki DA. Pharmacoeconomic studies of atypical antipsychotic drugs
for the treatment of schizophrenia. Schizophr Res 1999;35:S101-S109
Statistical Package for the Social Sciences, Release 9.0. Chicago, Ill: SPSS
Inc; 1997

Delahunty A, Morice R. Rehabilitation of frontal/executive impairments
in schizophrenia [review]. Aust N Z J Psychiatry 1996;30:760-767
Silverstein SM, Schenkel LS, Valone C, et al. Cognitive deficits and psy-
chiatric rehabilitation outcomes in schizophrenia. Psychiatr Q 1998;
69:169-191

Newman SC, Bland RC. Mortality in a cohort of patients with schizophre-
nia: a record linkage study. Can J Psychiatry 1991;36:239-245

Harris EC, Barraclough B. Excess mortality of mental disorder. Br J
Psychiatry 1998;173:11-53

Redelmeier DA, Tan SH, Booth GL. The treatment of unrelated disorders
in patients with chronic medical diseases. N Engl J Med 1998;338:
1516-1520

Addington J, el-Guebaly N, Campbell W, et al. Smoking cessation treat-
ment for patients with schizophrenia. Am J Psychiatry 1998;155:974-976
Druss BG, Bradford DW, Rosenheck RA, et al. Mental disorders and use
of cardiovascular procedures after myocardial infarction. JAMA 2000;
283:506-511

Osby U, Correia N, Brandt L, et al. Mortality and causes of death in
schizophrenia in Stockholm county, Sweden. Schizophr Res 2000;45:
21-28

Bustillo JR, Buchanan RW, Irish D, et al. Differential effect of clozapine
on weight: a controlled study. Am J Psychiatry 1996;153:817-819
Nengeroff CB. Dosing the antipsychotic medication olanzapine. J Clin
Psychiatty 1997;58(suppl 10):45-49

Kinpn Bl¢Basson BR, Gilmore JA, et al. Long-term olanzapine treatment:
weight,change and weight-related health factors in schizophrenia. J Clin
Psychiatry 2001;62:92-100

Song F. Risperidofierin)thie treatment of schizophrenia: a meta-analysis of
randomized ¢ontrolled rials. J Psychopharmacol 1997;11:65-71
Wirshing DA, Wirshing@dWC; Kysar L, et al. Novel antipsychotics: com-
parison of weight gain liabiliti€s, J Clin Psychiatry 1999;60:358-363
Allison DB, Mentore JL, He@ M, et, al. Antipsychotic-induced weight
gain: a comprehensive research symthesis. Am J Psychiatry 1999;156:
1686-1696

Csernansky J, Okamoto A. Risperidone y€tsus haloperidol for prevention
of relapse in schizophrenia [poster]. Presented at the 10th Biennial Winter
‘Workshop on Schizophrenia; Feb 5-11, 2000;Davos, Switzerland

Kraus T, Haack M, Schuld A, et al. Body weighband lgptin plasma levels
during treatment with antipsychotic drugs. Am¢J Psychiatry 1999;
156:312-314

Devlin MJ, Yanovski SZ, Wilson GT. Obesity: what mental health profes-
sionals need to know. Am J Psychiatry 2000;157:854-866

Sozuer DT, Atakil D, Dogu O, et al. Serum lipids in epileptic children
treated with carbamazepine and valproate. Eur J Pediatr 1997;156:
565-567

Verrotti A, Domizio S, Angelozzi B, et al. Changes in serum lipids and li-
poproteins in epileptic children treated with anticonvulsants. J Pediatr
Child Health 1997;33:242-245

. Pita-Calandre E, Rodriguez-Lopez CM, Cano MD, et al. Serum lipids, li-

poproteins, and apolipoproteins in adult epileptics treated with carbamaze-
pine, valproic acid, or phenytoin. Revista de Neurologia 1998;27:785-789
Vestergaard P, Schou M. Does long-term lithium treatment induce diabetes
mellitus? Neuropsychobiology 1987;17:130-132

Jones GR, Lazarus JH, Davies CJ, et al. The effect of short term lithium
carbonate in type 2 diabetes mellitus. Horm Metab Res 1983;15:422-424

432



Jonathan M. Meyer

88. Mokdad AH, Serdula MK, Dietz WH, et al. The spread of the obesity epi-
demic in the United States, 1991-1998. JAMA 1999;282:1519-1522

89. Bouchard RH, Demers M-F, Simoneau I, et al. Atypical antipsychotics and
cardiovascular risk in schizophrenic patients. J Clin Psychopharmacol
2001;21:110-111

90. Howanitz E, Pardo M, Smelson DA, et al. The efficacy and safety of cloza-
pine versus chlorpromazine in geriatric schizophrenia. J Clin Psychiatry
1999;60:41-44. Correction 1999;60:341

91. Madhusoodanan S, Brecher M, Brenner R, et al. Risperidone in the treat-
ment of elderly patients with psychotic disorders. Am J Geriatr Psychiatry
1999;7:132-138. Correction 1999;7:268

92. Maixner SM, Mellow AM, Tandon R. The efficacy, safety, and tolerability
of antipsychotics in the elderly. J Clin Psychiatry 1999;60(suppl 8):
29-41

93. Juncos JL,\Evatt ML, Jewart RD, et al. Long-term quetiapine treatment for
psychosis in patiénts'with Parkinson’s disease who failed treatment with

94.

95.

96.

97.

98.

other atypical antipsychotics [poster]. Presented at the 38th annual meet-
ing of the American College of Neuropsychopharmacology; Dec 12-15,
1999; Acapulco, Mexico

Austin MA. Epidemiology of hypertriglyceridemia and cardiovascular
disease. Am J Cardiol 1999;83:13F-16F

Brewer HB Jr. Hypertriglyceridemia: changes in the plasma lipoproteins
associated with an increased risk of cardiovascular disease. Am J Cardiol
1999;83:3F-12F

Von Hayek D, Huttl V, Reiss J, et al. Hyperglycemia and ketoacidosis
associated with olanzapine. Nervenarzt 1999;70:836-837

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cho-
lesterol in Adults. Executive summary of the 3rd report of the National
Cholesterol Education Program (NCEP) expert panel on detection, evalua-
tion, and treatment of high blood cholesterol in adults (Adult Treatment
Panel 3). JAMA 2001;285:2486-2497

Screening for diabetes [position statement]. Diabetes Care 2001;24:21-25

Appendix 1. Monitoring Recommendations

There is presently a lack of consensugfamong psychiatrists on the is-
sue of metabolic monitoring during atypical antipsychotic therapy, but
the concern over severe adverse metabolic utcories (diabetic ketoaci-
dosis and severe hypertriglyceridemia) necessitatesssome initiatives in
this area. The following suggested program is derived from consulta-
tion with psychiatrists in multiple treatment s€ttingssand input from
endocrinologists. These recommendations can béapplied 6 all adults
aged 18 and over, particularly glucose monitoring, as new-ons€t type
2 diabetes associated with antipsychotic therapy hastbéen sé€en/at
Oregon State Hospital, Salem, in individuals as young'as™18 years'old.
This protocol should be considered a first approximation,-which Hopes
fully will be refined as the literature in this area continues to‘grow:

1. Weight: Baseline and monthly weights for all patients should
be taken, and nutritional and behavioral intervention for obese
individuals (BMI = 30) or those who experience significant
weight gain (= 7%) during treatment should be provided.

N

. Lipids: Given the updated recommendations for hyperlipi-
demia teatment and the fact that patients with schizophrenia
typically possess multiple cardiovascular risk factors, a full
lipid panel with fractionation of cholesterol should be per-
formed annually as part of routine health monitoring for in-
patients and outpatients.’” Quarterly fasting total triglycerides
and cholesterol should be considered during the first year of
atypical antipsychotic therapy. This frequency may be de-
creased depending on the results obtained and the agent used.

(98]

. Glucose: Screening for family and personal history of diabetes
should be considered for all patients with schizophrenia, par-
ticularly those with high risk due to obesity or ethnicity. Edu-
cation about the symptoms of diabetes (fatigue, thirst, poly-
uria) should be performed for those who will be started on

higher risk agents or who possess risk factors, particularly
those in high risk ethnic groups.

The American Diabetes Association®® has established the
following values for fasting glucose:

< 110 mg/dL
110-125 mg/dL
= 126 mg/dL or
> 200 mg/dL (random glucose)

Cases of provisional diabetes should have values confirmed
on a subsequent day and must also manifest clinical symptoms
if only the random glucose threshold is used.

A baseline and quarterly fasting glucose during the first
year of therapy for patients with schizophrenia should be ob-
tained in those receiving atypical antipsychotics and may be
decreased to semiannually if no changes in fasting glucose are
noted and if the individual lacks other risk factors (e.g., obe-
Sity, ethnicity). In general, symptoms of diabetes should be
inghiired about at each clinical visit. Monthly examination for
the(first<3 months and a consideration of glucose tolerance test-
ing of pestprandial glucose testing may be indicated in those
whp drevat figh risk for the development of diabetes due to eth-
nicity; agentrused, family history, or obesity or who manifest
abnornfat fastifig glucose measurements. A high index of suspi-
cion for kétoacidoSigrshould be maintained in these individuals.

Glycosylated hemeglobin values reflect changes in glyce-
mic control over a pefigd,ef 120 days and thus will lag several
months behind abnormaliti€s infasting and postprandial glu-
cose. It is best used as a moniforing tool for those with estab-
lished impairments in glucose coritrol, but not as a routine
method of screening for diabetes.

[NB: The total cost for a fasting glucose,fasting total triglyceride,
and total cholesterol is $6.50.]

Normal
Impaired
Diabetic range
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