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Abstract The presence of the metabolic syndrome is an
important risk factor for cardiovascular disease and dia-
betes. The short- and long-term metabolic safety of ser-
tindole was compared to that of risperidone in a subset of
patients enrolled in the sertindole cohort prospective
(SCoP) study, an open randomized study. In 261 random-
ized patients, there were moderate increases in mean
weight, BMI, and waist circumference during treatment
with either sertindole or risperidone; after 12 weeks, the
increase in weight was 1.3 and 1.1 kg, respectively, and
after 36 weeks, it was 2.2 and 2.0 kg, respectively. From
baseline to last assessment (up to 60 weeks), weight gains
of 1.8 and 1.7 kg for sertindole and risperidone, respec-
tively, were observed. Similar proportions of patients
(sertindole: 17% versus risperidone: 16%) had weight
increases >7% from baseline to last assessment. The mean
changes from baseline in triglycerides, total cholesterol,
HDL-cholesterol, LDL-cholesterol, plasma glucose and
blood pressure were small and not clinically relevant in
both treatment groups. No patient in either of the groups
developed type 2 diabetes during the study. At last
assessment, the prevalence of metabolic syndrome (Inter-
national Diabetes Federation) was 17% in the sertindole
group and 26% in the risperidone group and the incidence
of metabolic syndrome was 7% in the sertindole group and
10% in the risperidone group. Treatment with either
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sertindole or risperidone did not appear to be associated
with an increased comparative risk of developing meta-
bolic syndrome. In general, the metabolic effects of ser-
tindole and risperidone were similar.
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Introduction

People with severe mental illness have nearly twice the
normal risk of dying from cardiovascular disease (CVD)
[16, 23, 27, 40, 41, 44, 54]. There is a growing concern
about CVD risk in people with schizophrenia [6, 9, 12,
28, 34].

Metabolic syndrome (MetS) is a risk predictor for dia-
betes and cardiovascular disease [5, 19, 23, 24, 55]. Two
recent reviews highlight the consistent high prevalence
rates of MetS in patients with schizophrenia [13, 35]. Rates
of MetS in people with schizophrenia are at least twice that
of the general population of similar age [7, 10, 38]. The
underlying reasons for the high prevalence of metabolic
abnormalities are complex, including the mental illness,
sedentary lifestyle, food choices, poverty, poor access to
physical screening, smoking, alcohol, and substance use.
Antipsychotic medication, to varying extents, can induce
weight gain and have a negative impact on different CVD
risk factors [2, 8, 11, 18, 36, 39, 45, 46, 49, 51].

Sertindole is an atypical, efficacious, and non-sedating
antipsychotic [25, 26, 29-31] associated with placebo-level
extrapyramidal symptoms [21, 56]. Sertindole was devel-
oped in the 1990s, was taken off the European market
because of concerns that a known QTc prolongation would
translate into an increased mortality. Sertindole has been
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reintroduced in Europe since 2006. There are few data in
the literature on possible metabolic side effects of
sertindole.

The sertindole cohort prospective (SCoP) study was
carried out to confirm the short- and long-term safety of
sertindole. The primary results from the SCoP have
recently been published [42, 43, 52]. With 9,809 patients
enrolled, the SCoP study is one of the largest prospective,
randomized studies ever conducted in patients with
schizophrenia. Here, we present the assessment of meta-
bolic variables in a subset of patients enrolled in the SCoP
study.

Methods
Study design

The overall objective of the SCoP study was to compare
the safety of sertindole with that of risperidone under
normal conditions of use. The design of the SCoP study is
described in more detail elsewhere [43]. Briefly, the SCoP
study was a multinational, multicenter, parallel-group,
random allocation, open-label study. The study included
patients with schizophrenia, who were at least 18 years of
age, for whom a new antipsychotic or a change in anti-
psychotic treatment was indicated. Following the discus-
sion with the FDA, it was decided to amend the SCoP
protocol to include metabolic assessments in order to
evaluate the effect of short- and long-term treatment with
sertindole or risperidone on metabolic parameters. A met-
abolic substudy was incorporated in all sites of actively
ongoing recruiting countries (Poland, Russia, and Ukraine).
Patients who gave their informed consent for the assess-
ment of metabolic variables were randomized (1:1) to
treatment with sertindole or risperidone. Investigators were
not blind to the allocated treatment and managed their
patients according to their usual clinical practice. The ini-
tial and maintenance dosages as well as dose titration were
set by the investigator, in accordance with the respective
labels. Sertindole and risperidone tablets were administered
orally. The study was carried out between September 2006
and December 2007. Treatment duration for an individual
patient was not limited.

The study was designed and conducted in accordance
with the principles of the Declaration of Helsinki (1964 and
later amendments), and any relevant local laws. The study
protocol adhered to the guidelines for Good Clinical
Practice and was approved by the appropriate Independent
Ethics Committee. Patients were only allowed to partici-
pate in the study after their written informed consent was
obtained.
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Metabolic assessments

Metabolic assessments were carried out at weeks 8 and 12
and every 3 months thereafter.

Weight, waist circumference, and blood pressure

Patients were weighed wearing light clothing and no shoes.
The patient’s waist was measured around the bare abdomen
at its narrowest. Two waist measurements were made; if
the two measurements differed by 0.5 cm or more, a third
measurement was made. Waist circumference was the
average of all the measurements made. Systolic and dia-
stolic blood pressures were measured after the patient had
rested in a sitting position for at least 5 min. Blood pres-
sure was the average of two measurements.

Fasting laboratory tests: fasting plasma glucose
and fasting serum lipids

In addition to fasting plasma glucose, the following fasting
serum lipids were assayed: triglycerides, total cholesterol,
HDL-cholesterol, and LDL-cholesterol [for patients who
had triglycerides below 4.4 mmol/l, LDL-cholesterol was
calculated using the Friedewald formula: LDL-choles-
terol = total cholesterol — (HDL-cholesterol) — (triglyc-
erides/5)].

The patients were asked to fast overnight (=8 h) before
the blood tests; they were asked whether they were fasting
or not. Data from the fasting blood samples (approximately
7 ml) were used for the metabolic evaluation. All the blood
samples for serum lipid profile and plasma glucose were
analyzed at Quintiles Laboratories Europe, Livingstone,
Scotland, United Kingdom.

The International Diabetes Federation (IDF) definition
of MetS was used, whereby a person is defined as having
MetS if he/she has abdominal obesity (waist circumfer-
ence): men >94 cm, women >80 cm, and two of the fol-
lowing factors: triglycerides >1.7 mmol/l (150 mg/dl) or
specific treatment for this lipid abnormality, HDL-choles-
terol: men <1.03 mmol/l (40 mg/dl), women <1.29 mmol/
1 (50 mg/dl) or specific treatment for this lipid abnormality,
blood pressure: systolic >130 mmHg diastolic or treatment
of previously diagnosed hypertension >85 mmHg, and
fasting glucose: >5.6 mmol/l (100 mg/dl) or previously
diagnosed type 2 diabetes [1, 20].

In the analysis of the fasting serum lipid profile, the
potentially clinically significant thresholds correspond to
those set out by the National Cholesterol Education Pro-
gram (NCEP-ATP III) for clinically abnormal values and
are as follows: triglycerides >2.2 mmol/l (200 mg/dl), total
cholesterol >6.216 mmol/l (240 mg/dl), HDL-cholesterol
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<1.036 mmol/I (40 mg/dl), LDL-cholesterol >4.144 mmol/l
(160 mg/dl) [15, 20].

Safety assessments

Adverse events were assessed every 4 weeks, up to week
12 and every 3 months thereafter. Serious adverse events
were collected on an ongoing basis. A safety assessment
was undertaken 30 days after discontinuing the randomized
treatment. Patients were followed up after discontinuation
of the randomized treatment until the end of the study.

Statistical analysis

The only randomized treatment period (i.e., from the date
of prescription of randomized treatment until randomized
treatment was stopped or the date of start of add-on anti-
psychotic(s), whichever occurred first) constituted the
period for metabolic assessments. All randomized patients
who received treatment at least until week 8 and who had
an assessment at the week 8 visit or later were used for the
analysis and reporting of metabolic variables. Further, the
analysis of metabolic variables was based on those patients
who had not received medications for triglycerides or
cholesterol abnormalities, type 2 diabetes, or hypertension
from 3 months prior to inclusion up until the week 8 visit.
Any patient who started taking concomitant medications
for triglycerides or HDL-cholesterol abnormalities, type 2
diabetes, or hypertension after the week 8 visit was
excluded from the respective per-protocol analysis from
the time they started taking such concomitant medication.

The baseline characteristics and demographics were
compared between treatments using -test and Chi square
test. The effect of treatment on the changing status of MetS
and individual MetS criteria from baseline to last assess-
ment was compared using Chi square/Fisher’s exact tests.
Logistic regression analysis of MetS (adjusted for baseline
values of the metabolic variables and for sex and center)
was used to compare prevalence and incidence. Gender
differences were tested using Chi square/Fisher’s exact
tests. All statistical calculations were performed using
SAS®, version 9.1.

Results
Baseline characteristics and patient disposition

There were 261 randomized patients in three countries
(Russia, Ukraine, and Poland). All patients received at least
one dose of study treatment; 131 for sertindole and 130 for
risperidone. The patients were in the chronic stable phase
of the disease.

More than half of the patients (55% in the sertindole
group and 72% in the risperidone group) were in the study
for at least 24 weeks. The mean exposure was approxi-
mately 1 month longer (P = 0.014) in the risperidone
group (214 days) than in the sertindole group (179 days).
Previous antipsychotic treatment was similar in sertindole
and risperidone patients (Table 1) though significantly
(P = 0.027) more in the risperidone group received zuc-
lopenthixol. The most common reason for withdrawal from
treatment was study completion; 53% in the sertindole
group and 59% in the risperidone group (Table 1).

The randomized treatment daily dose was maintained
stable during the course of the study and was in the rec-
ommended dose range with a preference for the lowest
dose (for about 80% of the patients); 12 mg for sertindole
treatment and 4 mg for risperidone (Table 1).

Baseline demographics

Women comprised a slight majority of both groups (51% in
the sertindole group and 54% in the risperidone group).
Women were older than men (women; 36.9 and 40.1 years
and men 33.9 and 32.8 years in sertindole and risperidone
groups, respectively) though not statistically significantly
sO.

The mean BMI of 25.5 kg/m® was indicative of a
slightly overweight population. The patients in the ris-
peridone group were slightly older and heavier than the
patients in the sertindole group (Tables 1, 2).

Weight, BMI, and waist circumference

There were moderate increases in mean weight, BMI, and
waist circumference during treatment with either sertindole
or risperidone; after 12 weeks, the increase in weight was
1.3 and 1.1 kg, respectively, and after 36 weeks, it was 2.2
and 2.0 kg, respectively (Table 2). The change in weight
from baseline to last assessment was 1.8 and 1.7 kg for
sertindole and risperidone, respectively. In both treatment
groups, similar proportions of patients (sertindole: 17% and
risperidone: 16%) had weight increases >7% from baseline
to last assessment (up to 60 weeks).

Fasting serum lipids and fasting plasma glucose

At baseline, the mean triglyceride levels were 1.25 and
1.52 mmol/l in the sertindole and risperidone groups,
respectively, (Table 3) and 6% of sertindole and 13%
of risperidone-treated patients had triglyceride levels
>2.2 mmol/l. Total cholesterol levels at baseline were
4.8 and 5.0 mmol/l for sertindole and risperidone, respec-
tively, and 10.1 and 16.5% had a total cholesterol of
>6.216 mmol/l. At baseline, the mean HDL-cholesterol
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Table 1 Patient characteristics

Sertindole Risperidone
Patients treated 131 130
Total exposure (patient-years) [range] 64 [1-410] 76 [1-418]
Exposure per patient (days) (mean) [median] 179 [176] 214 [233]

Median dose at week 12, 24, 48 and endpoint

12 [12-16], 12 [12-16],

4 [4-6], 4 [4-6],

(mg/day) [IQR]
Gender, male (n) [%]
Mean age (years) [range]
Mean height (cm) [SD]
Mean weight (kg) [SD]
Mean BMI (kg/m?) [SD]

Duration of illness (%) (<5, 5-10, >10 years)

12 [12-16], 12 [12-16] 6 [4-7], 4 [4-6]

Prior antipsychotic treatment () [%]

Haloperidol
Clozapine
Olanzapine
Flupentixol
Zuclopenthixol
Quetiapine
Amisulpride

Ziprasidone

Primary reason for prescription of treatment (n) [%]

Adverse drug reaction
Lack of efficacy
Patient’s choice

Primary reason for withdrawal from metabolic

assessments (n) [%]

Lack of efficacy

Serious adverse event

Non-serious adverse event

Non-compliance

Patient relative decision
IQR interquartile range Missing information

S tudy cl
SD standard deviation ponsot sHcy closure

64 [49] 60 [46]
35 [20-66] 37 [18-62]
170 [8.1] 169 [8.3]
72.8 [14.6] 73.9 [14.3]
25.1 [4.3] 25.9 [4.8]
37/28/35 28/29/42
50 [38] 52 [40]

34 [26] 31 [24]

18 [14] 12 9]

9 [7] 12 [11]

6 [5] 16 [12]
7151 1[<1]
3[2] 2 [2]

2 [2] 0 [0]

22 [17] 22 [17]

71 [54] 60 [46]
38 [29] 48 [37]

18 [14] 7151

0 [0] 1 [<1]
3[2] 2 [2]

1 [<1] 1 [<1]

26 [20] 15 [12]

13 [10] 27 [21]
70 [53] 77 [59]

levels were 1.28 and 1.26 mmol/l for sertindole and
risperidone, respectively, and 19 and 25% had levels
of <1.036 mmol/l. Mean LDL-cholesterol levels at baseline
were 3.1 and 3.1 mmol/l in the sertindole and risperidone
groups, respectively, and 11 and 13% had levels >4.144
mmol/l. There were no statistical differences between
treatments for any of the fasting serum lipids at baseline.
The mean changes from baseline to each assessment in
triglycerides, total cholesterol, HDL-cholesterol, and LDL-
cholesterol were small and not clinically relevant in both
treatment groups (Table 3). No patient in either treatment
group took concomitant medications for triglycerides or
HDL-cholesterol during the study. In both treatment groups,
the mean changes from baseline in plasma glucose were
small. No patient in either group developed type 2 diabetes
during the course of the study (Table 3).

@ Springer

Blood pressure

At baseline, the mean (£SD) blood pressure was 117
(£10.8) mmHg systolic and 74.6 (£8.1) mmHg diastolic
for the sertindole-treated patients and 120 (£9.6) mmHg
systolic and 76.6 (£8.4) mmHg diastolic for the risperi-
done-treated patients. The mean changes from baseline to
weeks 12, 24, and 36 in systolic and diastolic blood pres-
sure were small (at most 2 mmHg) in both treatment
groups. Concomitant medication for hypertension was
taken by five sertindole patients (three women and two
men) in the period from 3 months prior to inclusion up
until week 8 and were not included in metabolic variables’
analyses. After week 8, one man in the sertindole group
and one woman in the risperidone group received con-
comitant medication for hypertension and they were
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Table 2 Mean changes from baseline in weight, BMI, and waist Table 3 Mean changes from baseline in fasting serum lipids
circumference - - -
Sertindole Risperidone
Sertindole Risperidone
N Mean (£SD) N Mean (£SD)
N Mean (£SD) N* Mean (£SD)
Triglycerides (mmol/l)
Weight (kg) Baseline 89 1.25 (£0.5) 103 1.52 (£ 1.0)
Baseline 107 71.7 (:|:13.l) 116 73.4 (i138) AWeek 12 71 0.00 (:|:07) 93 —0.15 (:l: 09)

Men 53 760 (£13.2) 55 766 (+13.8) AWeek 24 55 0.12 (£0.8) 80 —0.04 (£ 0.9)

Women 54 674 (£11.6) 61 705 (£13.2) AWeek 36 33 —0.05 (£0.6) 47 —0.04 (£ 0.9)
AWeek 12 92 13(#31) 108 LI1(£26) AWeek 48 17 —0.15(*07) 18  —0.05 (+ 0.9)
AWeck 24 78 16(£37) 97 L4 (F3.D ALast assessment 89 0.03 (£0.6) 103 —0.04 (&£ 0.7)
AWeek 36 54 22 (+4.0) 63 2.0 (£3.7) Total cholesterol (mmol/l)

AWeek 48 22 3042 24 23 (+44) Baseline 89 48 (£12) 103 5.0 (£1.3)
ALast assessment 107 1.8 (£3.5) 116 1.7 (£3.4) AWeek 12 71 0.11 (£1.2) 93 —0.12 (£1.1)
Men 53 1.6 (34 55 13 (#£28) AWeek 24 55 0.10 (£1.0) 80 —0.22 (£1.3)
Women 54 1.9 (£3.5) 61 2.1 (£3.8) AWeek 36 33 0.13 (£1.3) 47 —0.06 (£1.3)

2
BMI (kg/m”) AWeek 48 17 0.19 (£1.3) 18 0.32 (£1.1)
Baseline 107 24.7 (£3.8) 116 25.6 (£4.5) ALast assessment 89 0.05 (£1.2) 103  —0.09 (£1.2)

Men 53 245 (£3.7) 55 25.0 (£4.1) HDL-cholesterol (mmol/l)

Women 54 249 (4.0 61  26.1 (+4.8) Baseline 89 128 (£0.4) 103 1.26 (£0.3)
AWeek 12 92 0.5 (£1.0) 108 0.4 (£0.9) AWeek 12 71 0.10 (£0.4) 93 0.01 (£0.3)
AWeek 24 78 0.6 (£1.3) 97 0.5 (£1.1) AWeek 24 55 0.08 (+0.4) 80  —0.02 (+0.3)
AWeek 36 54 0.7 (i1.4) 63 0.7 (i].?)) AWeek 36 33 0.12 (:|:0.4) 47 0.0 (:|:044)
AWeek 48 22 1.0 (£1.4) 24 0.8 (£1.5) AWeek 48 17 0.13 (0.2) 18 0.02 (£0.3)
ALast assessment 107 0.6 (£1.2) 116 0.6 (+1.2) ALast assessment 89 0.06 (£0.4) 103 0.02 (£0.3)

Men 53 0.5 (1.1 55 0.4 (+0.9) LDL-cholesterol (mmol/l)

Women 54 07 (L3 61 0.8 (xL4) Baseline 89 3.0 (£1.0) 100 3.1 (£1.1)

Waist circumference (cm) AWeek 12 71 0.00 (£1.0) 89  —0.08 (£0.9)
Baseline 107 84.8 (:|:132) 116 85.8 (i138) AWeek 24 55 —0.03 (iog) 76 —0.17 (:l:ll)

Men 53 89.1 (£12.6) 55  87.4 (£14.3) AWeek 36 33 0.03 (£1.1) 44 —0.02 (£1.2)

Women 54 80.5 (£12.5) 61 84.4 (£13.3) AWeek 48 17 0.13 (£1.1) 17 0.33 (£1.0)

AWeek 12 93 LI (4.1 108 L1 (£3.6) ALast assessment 89  —0.03 (£1.0) 100 —0.10 (£1.0)
AWeek 24 78 1.0 (£5.1) 78 1.6 (£3.8) Plasma glucose (mmol/l)
AWeek 36 54 L5 (60 63 2.0(*39) Baseline 85 52 (£0.7) 102 5.4 (£0.9)
AWeek 48 22 0572 24 1.8 (3.6 AWeek 12 69 0.16 (£1.1) 90  —0.04 (£1.0)
ALast assessment 107 1.4 (£4.8) 116 1.6 (£3.9) AWeek 24 ) 0.05 (£0.9) 79 —0.11 (£1.2)

Men 53 1.0 (£4.6) 55 1.6 (£3.3) AWeek 36 31 0.08 (0.6) 47 —0.08 (£1.1)

Women 54 1.8 (5.0 6l 1.6 (£4.4) AWeek 48 16 039 (£0.8) 18 0.03 (£0.9)

SD standard deviation ALast assessment 85 0.12 (£0.6) 102 —0.04 (£1.1)

 Patients who received the treatment drug at least until week 8

excluded from the analyses set from the time they started
taking the medication. Hypertension was reported as an
adverse event for five patients (four in the sertindole group
and one patient in the risperidone group).

MetS and individual MetS criteria

At baseline, the prevalence of MetS was lower in the
sertindole group (13%) than in the risperidone group
(21%) (Table 4). The MetS status in the majority of
patients remained the same throughout the study; 80% of

SD standard deviation

the patients in the sertindole group and 69% in the ris-
peridone group did not have MetS at baseline nor at last
assessment, and 8% of the patients in the sertindole
group and 12% in the risperidone group had MetS at
baseline and at last assessment. During the study, the
incidence with MetS was similar in both treatment
groups (Table 4).

At last assessment, the prevalence of MetS was 17% in the
sertindole group and 26% in the risperidone group, and the
incidence of MetS in patients without MetS at baseline was
7% in the sertindole group and 10% in the risperidone group.

@ Springer



236

Eur Arch Psychiatry Clin Neurosci (2011) 261:231-239

Table 4 Prevalence and incidence of patients with MetS

Sertindole Risperidone
% N* % N
Prevalence OC?
Baseline 13 98 21 105
Week 8 16 102 19 106
Week 12 16 89 20 105
Week 24 17 71 17 90
Week 36 10 48 27 59
Week 48 25 20 48 21
Prevalence LOCF*
Baseline 13 98 21 105
Week 8 17 106 21 112
Week 12 16 106 21 112
Week 24 16 106 19 112
Week 36 14 106 25 112
Week 48 17 106 26 112
Incidence OCP
Baseline-Week 8 8.8 102 8.5 106
Week 8-12 5.6 89 3.8 105
Week 12-24 5.6 71 2.2 90
Week 24-36 4.1 48 6.8 59
Week 36-48 0 20 4.8 21

# Number of assessable patients
® Observed cases

¢ Last observation carried forward

A logistic regression analysis of both the observed case
(OC) and the last observation carried forward of prevalence
of MetS (adjusted for baseline values of the metabolic
variables and for sex and center) at each visit and at last
assessment showed that there were no statistically signifi-
cant differences between the treatment groups at any time
point up to week 48, when there were too few OC patients
to allow a statistical comparison. Similar analyses of
incidence data revealed no statistically significant differ-
ences between the treatment groups at week 8. At later time
points, the incidence of MetS was too low to allow statis-
tical comparison between treatment groups.

For MetS criteria, there were no significant differences
between the two treatments. For both treatments, between
baseline and last assessment, the percentage of patients
who developed central obesity was higher than who lost it.
For both treatment groups, more patients developed
abnormal glucose levels than normalized.

For triglycerides and HDL-cholesterol, there appeared to
be differences between the treatment groups. The percent-
age of patients whose triglyceride levels shifted from nor-
mal at baseline to abnormal at last assessment was higher
in the sertindole-treated patients than in the risperidone-
treated patients. The percentage of patients whose
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HDL-cholesterol levels shifted from normal at baseline to
abnormally low at last assessment was higher in the ris-
peridone-treated patients than in the sertindole-treated
patients. These differences were not statistically significant.

None of the metabolic effects were dose dependent for
either the sertindole or the risperidone group.

Influence of gender on metabolic parameters

At baseline, significantly more women than men had MetS
(24% of women and 10% of men; P = 0.01). There was no
significant difference in the change of metabolic status
between men and women. Slightly more women (not sig-
nificant) developed central obesity and slightly (not sig-
nificant) more men developed elevated blood pressure and
elevated triglycerides.

Safety evaluation

There were no metabolic serious adverse events reported.
The incidence of non-serious metabolic adverse events was
low (less than 4%) in both treatment groups. The non-
serious metabolic adverse events comprised hypertension,
hypercholesterolemia, and blood triglycerides increased;
weight changes, although not elicited, were also reported as
adverse events. There were no study withdrawals as a result
of metabolic adverse events.

Two patients died during the study: a risperidone-treated
patient committed suicide and a sertindole-treated patient
died during the follow-up period (between end of treatment
and end of the study). Both events were assessed by the
investigators as not related to treatment. The incidence of
serious adverse events was 2.3% (n=3) for sertindole and
1.5% (n=2) for risperidone. All serious adverse events were
assessed by the investigators as not related to treatment.

Discussion

In this study, the metabolic effects of sertindole were com-
pared with those of risperidone in a subset of patients from
the SCoP study. Risperidone was chosen as the comparator
as it is the most extensively used antipsychotic worldwide.

The mean treatment exposure was approximately
7 months in the risperidone group and 6 months in the
sertindole group. Thus, the extent of exposure was ade-
quate to evaluate metabolic changes occurring in the first
months of treatment.

Based on the mean changes from baseline in each of the
metabolic variables, the only potentially clinically relevant
changes observed were in weight, BMI, and waist cir-
cumference, all of which increased over time. These
changes occurred to a similar extent in both treatment
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groups. The increase in waist circumference was reflected
in a slight increase in the incidence of central obesity (as
defined by the IDF). At last assessment, weight gain was
modest for both agents (risperidone 1.7 kg and sertindole
1.8 kg) and the study confirmed that these changes were
not dose related [48]. In the literature, the estimated short-
term weight gain for risperidone-treated patients with
schizophrenia ranges from 2.0 to 5.6 kg [39, 51]. Within
this range in first episode, treatment-naive schizophrenia
patients showed more pronounced weight gain. In this
study, the patients were in the chronic phase of the disease
and were not treatment-naive, thus the weight gains
observed agree with the comparative patients in literature.
Patients did not participate in any weight management
plans as this was not part of normal clinical practice in the
participating centers of this study.

In both treatment groups, the mean changes from
baseline to last assessment in each of the metabolic vari-
ables (weight, BMI, waist circumference, blood pressure,
triglycerides, total cholesterol, HDL-cholesterol, LDL-
cholesterol, and plasma glucose) were similar irrespective
of whether the patients had MetS at baseline. The mean
changes from baseline in the lipid values were small and
not clinically relevant; nevertheless, potentially clinically
significant lipid values were reported in both treatment
groups and, in general, the occurrence was similar.

Equal proportions of patients treated with either sertin-
dole or risperidone lost or developed MetS indicating that
the changes in either direction were probably due to
background variation and were not attributable to treat-
ment. This pattern of changes was also recently observed in
a naturalistic cohort with treatment with different anti-
psychotics [47].

The MetS neutral effect over time of risperidone was
confirmed in a prospective analysis of CATIE phase 1 data
[33].

The major strengths of this study are the randomization,
the comprehensive assessment of metabolic changes, the
duration of the study, and the number of patients included.
The limitations are the open-label design, the limited
number of countries involved, and the patients included
were mainly Caucasian. Although the use of the concept of
MetS is currently being debated, the study evaluated a
large number of cardiovascular risk factors [17]. Before
participating in the study, the patients were informed that
there was a risk of developing metabolic syndrome with the
use of antipsychotics. There were no specific weight
management plans included in the study design since the
study was conducted under normal conditions of use. We
cannot exclude that some patients may have had particular
diet plans as part of normal practice in the participating
centers of this study; however, such information was not
collected in the study. In addition, the patients were in the

chronic stable phase of the disease and were not treatment-
naive, thus the results may not be indicative of those first
starting antipsychotic medication.

Assessing the possible effects of antipsychotic treatment
on metabolic variables is especially important, given that
metabolic abnormalities have historically been associated
with schizophrenia and that there is increasing concern that
antipsychotic treatment might add to the metabolic burden
in patients with schizophrenia.

Patients with schizophrenia die earlier than the general
population, in large part due to cardiovascular disease. It
has been suggested that schizophrenia is directly associated
with weight gain. However, it has also been argued that
weight gain is a result of unhealthy diets and sedentary
lifestyles (this unhealthy lifestyle being more common than
that in the general population), substance abuse, and anti-
psychotic medication. The potential role of antipsychotic
treatment in explaining the increased mortality due to
somatic disorders is highly debated. A recent study of death
registers in Finland compared the cause-specific mortality
in 66,881 patients versus the total population (5.2 million)
between 1996 and 2006 [50], which showed no significant
differences between any of the examined antipsychotics
(clozapine, haloperidol, quetiapine, and risperidone)
regarding death due to ischemic heart disease. However, a
number of methodological and conceptual issues make the
interpretation of these findings problematic and are dis-
cussed in detail by De Hert et al. [14].

The evaluation of the metabolic effects of an antipsy-
chotic is also complicated by the presence of confounders
such as prior antipsychotic treatment and the impact of
baseline BMI. Furthermore, although obesity appears to be
linked to metabolic abnormalities, such as dyslipidemia,
hyperglycemia, and hypertension, it is not fully understood
what other factors might influence whether a patient with
schizophrenia will develop metabolic abnormalities such as
MetS.

Over recent years, both national and international
groups have developed screening and monitoring guide-
lines [2, 3, 6, 9, 32, 53], but these have not made their way
to routine clinical care for patients [4, 22, 36, 37].
Recently, the European Psychiatric Association in collab-
oration with European cardiologists and diabetologists
have proposed a comprehensive guidance for screening and
monitoring of metabolic risk in people with severe mental
illness [12], and an update of the ADA/APA 2004 con-
sensus document is expected to be published later this year.

Conclusions

Treatment with either sertindole or risperidone for up to
12 months did not appear to be associated with an
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increased comparative risk of developing MetS as defined
by the IDF. In general, the metabolic effects of sertindole
and risperidone were similar: both treatments were asso-
ciated with modest weight gain, and a corresponding
increase in BMI and waist circumference.

Neither of the treatments was associated with clinically
relevant mean changes in blood pressure, triglycerides,
total cholesterol, HDL-cholesterol, LDL-cholesterol, or
blood glucose. The incidence of non-serious metabolic
adverse events was low (less than 4%) and there were no
metabolic serious adverse events reported.
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