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INTRODUCTION

Metabolic syndrome (MetS) is a complex clini-
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Summary

Background. The objective of this naturalistic study was to evaluate changes in the prevalence of met-
abolic syndrome (MetS) and Framingham cardiovascular risk scores in adult with schizophrenia after in-
hospital treatment with antipsychotics.

Methods. For 58 patients (36 women and 22 men) the following data was acquired on admission and
at discharge: body height and weight, waist circumference, cigarette smoking, total cholesterol, LDL cho-
lesterol, HDL cholesterol, triglycerides (TGA), fasting plasma glucose (FPG), blood pressure, concomi-
tant use of antidiabetic, antihypertensive and antihyperlipidemic medications.

Results. Mean TGA levels increased significantly (140.32 mg/dL vs. 180.17 mg/dL), other parameters
did not change. MetS prevalence on admission and at discharge did not differ significantly, irrespective of
definition used (IDF: 50.00% vs. 60.34%; ATPIIl: 39.66% vs. 43.10%; ATPIII A: 46.55% vs. 51.72%). Two
cardiovascular risk scores were reduced at discharge: stroke, 10-year (4.10% vs. 3.46%) and hyperten-
sion, 4-year (22.18% vs. 16.58%). Other Framingham risk scores did not change. Very high prevalence
of abnormal body weight (up to 65%), abdominal obesity (63% in men and 89% in women), hypertension
(>50%) and lipid abnormalities (31-64%) was found.

Conclusions. We have found a very high rate of MetS in patients treated with antipsychotics. No met-
abolic parameters improved after hospital stay, while some worsened. This did not, however, result in in-
creased risk of cardiovascular events. Abnormal body weight and lipid abnormalities were very common
in our study population. Our results indicate that metabolic parameters should be monitored regularly,
particularly in outpatient settings, and appropriate treatment should be introduced as soon as any signif-
icant changes are found.
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els. Various criteria are used to diagnose MetS.
International Diabetes Federation (IDF) crite-
ria are the most widely used in European stud-

cal condition. It is a cluster of disorders compris-
ing central (abdominal) obesity, dyslipidemia,
hypertension and abnormal blood glucose lev-
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ies [1]. These are slightly more restrictive than
American ATPIII criteria [2]. The presence of
MetS increases the risk of death due to cardio-
vascular diseases [3]. Current researches indicate
that MetS prevalence may be higher in patients
treated with antipsychotics comparing to gen-
eral population [4] and therefore patients with
psychiatric disorders may have increased mor-
tality resulting from increased risk of cardiovas-
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cular events (e.g. myocardial infarction, sudden
cardiac death and stroke) [5]. This applies not
only to antipsychotics, but also to mood stabi-
lizers [6] and antidepressants [7]. Treatment-in-
duced metabolic disorders may account for dra-
matically increased mortality of schizophrenia
patients [8]. However, large Finnish study shows
lower mortality compared with no antipsychot-
icuse [9].

Framingham cardiovascular (CVD) risk scores
allow to estimate risk score profiles of various
cardiovascular disease outcomes in different
time horizons: coronary heart disease, type 2 di-
abetes, general cardiovascular disease and hy-
pertension. Studies indicate increased 10-year
coronary heart disease risk in schizophrenia [10].
Middle-aged and older patients with psychotic
symptoms (and thus taking antipsychotics) have
increased 10-year risk of coronary heart disease
(up to 79% in case of schizophrenia) [11].

The objective of this naturalistic study was
to assess if there are changes in metabolic pa-
rameters, the prevalence of metabolic syndrome
(MetS) or cardiovascular risk after in-hospital
treatment with antipsychotics. Subjects with
schizophrenia usually have low level of phys-
ical activity [12], have poor diet [13] and lack
medical support [14].

SUBJECTS AND METHODS

Data for 58 European Caucasian adult in-hos-
pital patients with paranoid schizophrenia (men,
n = 22; women, n = 36) was included into the
study. The only inclusion criteria was current
in-hospital antipsychotic treatment with at least
one antipsychotic, irrespective of treatment type
and previous treatment duration. The following
data were collected on admission and at dis-
charge: body height and weight, waist circum-
ference, cigarette smoking, lipid panel and fast-
ing plasma glucose levels, systolic and diastolic
blood pressure. Antipsychotic treatment (class -
first or second generation, drug name and dai-
ly dose) and treatment of comorbidities (diabe-
tes, arterial hypertension and hyperlipidemia)
were also registered. For antipsychotic treatment
we collected data for all antipsychotics admin-
istered for at least one week during current hos-
pital stay.

The blood samples for the chemistry panel that
included fasting plasma glucose and lipid panel
(total, HDL, and LDL cholesterol as well as trig-
lycerides) were collected between 7 am and 8
am, after ensuring at least 8 h of overnight fast-
ing. The samples were immediately transferred
to the central laboratory where they were ana-
lyzed. Plasma glucose and serum lipids were es-
timated using a Dirui C5-400 Auto-Chemistry
Analyzer (Dirui, China).

Height was measured with a wall-mount-
ed height measure to the nearest 1 cm. Weight
was measured with a spring balance that was
kept on a firm horizontal surface. Subjects wore
light clothing, stood upright without shoes
and weight was recorded to the nearest 0.5 kg.
Body mass index (BMI) was calculated as body
weight in kilogram divided by the height in me-
ter squared (kg/m?). Waist circumference was
measured using a non-stretchable fiber measur-
ing tape. Waist circumference was measured at
a level midway between the lowest rib and the
iliac crest.

MetS and its components were defined accord-
ing to the National Cholesterol Education Pro-
gram criteria (NCEP, Adult Treatment Protocol,
ATPIII), adapted ATP-III criteria (ATPIII A) and
International Diabetes Federation (IDF) criteria.
These criteria are defined in Table 1 — next page.

For IDF criteria, if body-mass index (BMI) was
over 30 kg/m? central obesity was assumed irre-
spective of waist circumference [1].

Impaired fasting glucose was defined as fast-
ing plasma glucose level 100-125 mg/dL based
on American Diabetes Association guidelines,
new onset of type 2 diabetes was defined as fast-
ing plasma glucose level >125 mg/dL. Normal
weight, overweight and obesity were defined as
BMI <25 kg/m?, 25-30 kg/m? and >30 kg/m?, re-
spectively. Raised triglycerides (TGA) level 2150
mg/dL and/or total cholesterol (TC) 2200 mg/dL
and/or reduced HDL cholesterol level <40 mg/
dL for men and <50 mg/dL for women and/or
raised LDL cholesterol level 2135 mg/dL were
interpreted as hyperlipidemia. Castelli athero-
genic indices (Al) allow to evaluate atheroscle-
rosis risk (15]. AL is the ratio of LDL cho-

LDL/HDL
lesterol to HDL cholesterol and Al is the

TC/HDL
ratio of TC to HDL cholesterol. Low risk values
are: AL o, <3.3 for men and <2.9 for women;

AITC/HDL <5.1 for men and <4.4 for women.
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Table 1. Definitions of the metabolic syndrome

Criteria ATP-III* ATP-IIl A* IDFt
Central obesity men >102 cm men >102 ¢cm men =94 cm
(waist circumference) women >88 cm women >88 cm women =80 cm
Raised blood pressure 2130/=85 mm Hg =2130/285 mm Hg 2130/285 mm Hg . .
o o o or treatment of previously diagnosed
or specific treatment or specific treatment or specific treatment :
hypertension
men <40 mg/dL
Reduced HDL level men <40 mg/dL men <40 mg/dL women <50 mg/dL
women <50 mg/dL women <50 mg/dL "
or specific treatment
>
Raised TGA level >150 mg/dL >150 mg/dL 2150 mg/dL
or specific treatment
Raised FPG level 2110 mg/dL =100 mg/dL =100 mg/dL
or specific treatment or specific treatment or specific treatment or previously diagnosed type 2 diabetes
* MetS if 3 of 5 criteria are met.
T MetS if central obesity (obligatory) and additional 2 criteria are met.
HDL = high density lipoproteins; TGA = triglycerides; FPG = fasting plasma glucose.

Framingham cardiovascular risk scores were
calculated using current Framingham Heart
Study algorithms (http://www.framingham-
heartstudy.org/risk/index.html) using variables
including LDL level, HDL level, blood pressure,
diabetes and smoking status. The following
scores were calculated: coronary heart disease,
2-year risk [16]; coronary heart disease, 10-year
risk [17]; type 2 diabetes, 8-year risk [18]; gener-
al cardiovascular disease (coronary death, myo-
cardial infarction, coronary insufficiency, angi-
na, ischemic stroke, hemorrhagic stroke, tran-
sient ischemic attack, peripheral artery disease,
heart failure), 10-year risk [19]; hard coronary
heart disease (myocardial infarction or coronary
death), 10-year risk; recurring coronary heart
disease (mostly hospitalized events consisting
of myocardial infarction, coronary insufficien-
cy, angina pectoris, and sudden and non-sud-
den coronary death), 2-year risk [16]; stroke, 10-
year risk [20]; and arterial hypertension, 4-year
risk. Next, the risk points were converted to cor-
responding percentage of risk [21].

Statistical procedures were performed with
STATA 13.1 for OS X (StataCorp, College Sta-
tion, Texas, USA). Simple descriptive statistics
(means, standard deviations and 95% confidence
interval) were generated for all continuous var-
iables. For discrete variables number of patients
and percentages are given. Shapiro-Wilk and
Brown-Forsythe tests were used to test normal-
ity and equality of variances, respectively. The
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difference between initial and final variables was
analyzed by paired Student’s t-test or Wilcoxon
signed-rank test (for non-parametric analysis).
The difference between two group proportions
was analyzed by chi-square (X?) test. The differ-
ence between pre- and post-hospitalization pro-
portions was analyzed by McNemar chi-square
(X?) test (exact McNemar significance proba-
bility is given). The significant level was set at
p <0.05.

The study protocol was approved by the local
Bioethics Committee. There was no financial involve-
ment from the industry.

RESULTS

Detailed demographic and clinical details
(based on discharge values) of the study sub-
jects are shown in Table 2 — next page. There
were three subjects (5.2%) with the first episode
of psychosis, other patients were taking antip-
sychotics for at least 4 months prior the study.
During current hospital stay more than 90% of
patients were taking second generation antip-
sychotics, among which olanzapine, quetiapine,
clozapine, risperidone and aripiprazole were the
most common. In case of depot-risperidone, its
dose was converted to daily dose by dividing it
by 14. Ten patients were also taking valproate
(mean daily dose 1030.00+454.73 mg), four —
lithium carbonate (937.50+388.64 mg/day), five
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Table 2. Demographic and clinical details.
All Men Women Pt
(N =58) (n=22) (n=36)
Age 38.48+1.67 34.8242.60 40.72+2.12 0.043
[35.13-41.83] [29.41-40.23] [36.42-45.02] t=174
Tobacco smoking 24 (41.38) 9(40.91) 15 (41.67) NS
. 54.95+2.96 50.7745.64 57.57+3.25
Hospital stay (days) [49.02-60.87] [39.04-62.50] [50.97-64.18] NS
' 144.40+£16.36 142.45426.20 145.58+21.23
Treatment duration (months) |, 63 477 1) [87.97-196.94] [102.49-188.68] NS
Hyperprolactinemia 5(8.62) 2(9.09) 3(8.33) NS
Patients taking FGAs 14 (24.14) 8 (36.36) 6 (16.67) NS
Patients taking SGAs 53 (91.38) 19 (86.36) 34 (94.44) NS
Number of APs
1 11 (18.97) 4(18.18) 7(19.44) NS
>1 47 (81.03) 18 (81.82) 29 (80.56)
APs, dose (mg/day) (no. of subjects)
591.91+25.91 631.82+31.82 572.83+34.89
Quetiapine [539.19-644.63] [560.92-702.71] [500.46-645.19) NS
(34) ) (23)
27.5+1.71 26.79+3.21 27.95+2.04
Aripiprazole [23.88-31.12] [18.92-34.65] [23.40-32.51] NS
(18) (7) (11)
15.8316.45 17.5018.22 14.7245.22
Olanzapine [12.26-19.41] [8.88-26.12] [10.71-18.73] NS
(15) (6) )
323.33+145.92 450.00+£150.00 291.67+£132.43
Clozapine [242.53-404.14] [77.38-822.62] [207.52-375.81] NS
(15) (3) (12)
3.29+1.84 4.23+3.29 2.88+0.94
Risperidone* [1.97-4.61] [-3.94-12.39] [2.02-3.75] NS
(10) (3) (7
Antihypertensive treatment 10 (17.24) 4(18.18) 6 (16.67) NS
Dyslipidemia treatment 9(15.52) 4(18.18) 5(13.89) NS
Antidiabetic treatment 4 (6.90) 0 4 (11.11) NS
Normal body weight 20 (34.48) 6 (27.27) 14 (38.89) NS
Overweight 16 (27.59) 6 (27.27) 10 (27.78) NS
Obesity 22 (37.93) 10 (45.45) 12 (33.33) NS
Abdominal obesityt 46 (79.31) 14 (63.64) 32 (88.89) X9=0§13 1

Data given as meanzstandard deviation [95% Confidence Interval] for continuous variables or n (%) for discrete variables.
tMen vs. women. * Including depot risperidone. TIDF-defined. APs = antipsychotics; FGAs = first generation antipsychotics;
SGAs = second generation antipsychotics; NS = not significant.
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— carbamazepine (780.00+268.32 mg/day) and 8
patients were taking selective serotonin reuptake
inhibitors (SSRI). Women were significantly old-
er (t=1.74, p = 0.043). IDF-defined (criteria for
European population) abdominal obesity was
more common in women (X* = 5.31, p = 0.021).
No other differences between men and women
were found for subject characteristics. Table 3.

Table 3. Prevalence of metabolic syndrome
and its components.

SGA during hospital treatment comparing to
non-MetS ATPIII (X* = 11.82, p = 0.037). Again,
there were no differences for other MetS defi-
nitions.

The analysis of changes in metabolic param-
eters (see Table 4 — next page) reveled that there
were no improvements of these parameters.
Triglyceride levels were significantly higher at
discharge (z = -4.51; P <0.0001). Mean total cho-
lesterol on admission (210.2 mg/dL) and at dis-

charge (208.5 mg/dL), as well as

On admission | At discharge P mean TGA at discharge (180.2 rpg/
MetS ATPII 23(30.66) | 25 (43.10) NS T fevels were above upper fim-
MetS ATPIIl A 27 (46.55) | 30(51.72) NS iy(()39ngfr2§ o ) o ;I;fl]:;tls
MetS IDF 29 (50.00) 35 (60.34) NS with any type of lipid abnormali-
Central obesity ties received no treatment for dy-
ATPIIL/ ATPIII A 34(58.62) | 34(58.62) NS slipidemia. Although AL, ex-
IDF 44 (75.86) 46 (79.31) NS ceeded the low risk range, there
Raised blood pressure 36 (62.07) | 31(53.45) NS was no change from admission to
Reduced HDL cholesterol discharge. Six patients (10.34%)
ATPIII / ATPII A 37(63.79) | 32 (55.17) NS gained 27% of body weight. Over-
DE 37 (63.79) 32 (55.17) NS weight and obesity were foupd in
. 27.59% and 37.93% of the patients,
Raised TGA respectively. Mean BMI (28.5 kg/
ATPIII/ATPITA 18 (31.03) 30(51.72) | <0.001, X*>=12.0 m2) and waist circumference (96.5
IDF 24(41.38) | 34(58.62) | 0.002,X*=10.0 | cm) were above cut-off points for
Raised FPG overweight and IDF-defined ab-
ATPIII 6 (10.34) 10 (17.24) NS dominal obesity, both on admis-
ATPIII A/ IDF 15(25.86) | 22(37.93) NS sion and at discharge.
All data given as n (%). MetS = metabolic syndrome; TGA = triglycerides; Table 5 - nex t page — shows C_al'
FPG = fasting plasma glucose; NS = not significant. culated Framl.ngham CVD risk
scores for various CVD events.

Table 3 shows detailed data on the prevalence
of MetS and its components. While MetS ATPIII,
ATPIII A and IDF prevalence increased by 3.44%,
5.17% and 10.34%, respectively, there was no sig-
nificant increase of MetS prevalence, irrespective
of definition used. The prevalence of raised TGA
increased significantly, while other variables did
not differ between admission and discharge. No
differences in sex, duration of schizophrenia,
age or tobacco smoking between groups with
or without MetS were found. Mean duration
of hospital stay of subjects with MetS ATPIII A
was significantly shorter comparing to subjects
without MetS (50.09+19.42 vs. 62.13+24.74 days;
t =2.05, p = 0.002), no such differences were
found for IDF- or ATPIII-defined MetS. More
subjects with MetS ATPIII were taking fewer

Despite observed changes in met-
abolic parameters, we have observed a signifi-
cant reduction in stroke (z =2.02, p = 0.043) and
hypertension (z =2.02, p = 0.043) risk scores.

DISCUSSION

Studies of general population demonstrated
that the overall prevalence of MetS in Europe-
an countries varies from 5.9% in men and 2.1%
in women (France) [22], through 15.7% in men
and 14.2% in women (Finland) [23] and 16.2% in
men and 20.9% in women (Poland) [24] to 11.0%
in men and 23.1% in women (Russia) [25]. Amer-
ican study found that MetS was present in 23.4%
of women and 24% of men [26]. The prevalence
of MetS increases with age and can reach up to
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Table 4. Changes in metabolic parameters
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schizophrenics taking antipsychotics re-confirms

high prevalence of MetS in this popula-

On admission | At discharge P tion, reaching as much as twice (or even
- 82.43+21.65 | 82.38+20.94 thrice) the prevalence of the general pop-
B ht (k N p g pop
oy weight (o) 76.6988.17) | [7682:6793] | ° | ulation.
BMI (ka/m? 28.49+6.38 | 28.47+6.06 NS We have also demonstrated the preva-
(kg/m?) [26.80-30.18] | [26.86-30.07] lence of individual MetS components to
o 9654+1591 | 96.46+15.55 be higher than in other studies. De Hert et
Waist circumference (cm) 192.32-100.76] | [92.33-100.58] NS al. found abdominal obesity, raised blood
104744832 | 208 46£40.85 pressure, reduced HDL, raised TGA and
l’tt)al cholesterol (mg/ a7 -35 ;_23- 001|197 .62_2 19‘ 2] NS raised FPG in 62.1%, 48.8%, 29.8%, 42.3%
s o and 25.3% of patients, respectively [4].
44.09£13.22 | 44.40£13.41 The corresponding rates (IDF criteria) in
HDL cholesterol (mg/dL NS P &
Mo wos647.601 | 140.85-47.98 our study are: 75.9%, 62.1%, 63.8%, 414%
LDL cholesterol (ma/dL 136.39+41.63 | 128.33+35.99 NS and 25.9% on admission and 79.3%, 53.4%,
cholesterol (mg/dL) [125.34-147.43]|[118.78-137.88] 55.2%, 58.6% and 37.9% at discharge. Our
—_— 1403248182 | 180.17493.36 [<0.0001| results are also higher than reported by
(mg/dL) [118.60-162.03] |[155.40-204.95)|z = -4 51| Sicras-Mainar et al. (ATPIII A): abdomi-
3382151 3192141 nal obesity (defined as BMI >28.8 kg/m?)
Al o SN e NS 17.8%, raised blood pressure 24.3%, re-
[298-3.78] | [281-3.56] duced HDL 29.3%, raised TGA 11.2% and
Al 3.19+1.41 5.14£1.91 NS raised FPG 9.7% [30).
e [2.81-3.56] | [4.63-5.69] Increased TGA levels could be associ-
FPG (mgdL) 95.77+23.73 | 96.81+14.16 NS ated with changes in antipsychotic treat-
g [89.47-102.07] | [93.05-100.56] ment and/or life-style changes during
Systolic blood pressure | 127.40+£18.56 | 120.67+15.24 NS hospital stay (diet, physical activity, cig-
(mm Hg) [122.48-132.33] |[116.62-124.71] arette smoking). Increase of MetS preva-
— 937921391 | 80512825 lence and TGA levels may be explained
Diastolic blood pressure S PO INS by several factors. First of all, hospital stay
(mm Hg) [80.10-87.48] | [78.32-82.70]

: i : : : may have caused changes in subjects’ life
Hyperglycemia 14 (24.14) 20 (34.48) NS | style (diet, tobacco smoking, physical ac-
Impaired FPG 3(5.17) 8 (13.79) NS tivity). However, we believe that hospital
Type 2 diabetes 5(8.62) 5(8.62) NS dieF anfi physical a'ct.i\'zity (due to parjcici—
Data given as mean:standard deviation [95% Confidence Interval] | Pating in group activities, e.g. occupation-
for continuous variables or n (%) for discrete variables. al therapy) should not be worse compar-

ing to their equivalents in the out-of-hos-
pital setting. Most subjects were taking antip-

47.2% in the 80-89 years of age group in men
and 64.4% for women in the corresponding age
groups [27]. Large meta-analysis (n = 25,692) re-
vealed that the overall rate of MetS in schizo-
phrenia and related disorders is 32.5% [28]. De
Hert et al. reported MetS prevalence in patients
with schizophrenia treated with antipsychot-
ics of 28.4% (ATPIII), 32.3% (ATPIIL A) and 36%
(IDF) [4]. Therefore, the rate of MetS at discharge
observed in our study is a lot higher than re-
ported in other European studies. Our results
are close to those observed in Clinical Antipsy-
chotic Trials of Intervention Effectiveness (CAT-
IE) Study (ATPIII: 40.9%; ATPIII A: 42.7%) [29].
Our study on the prevalence of MetS in adults

sychotics of well-established detrimental effect
on body weight and other metabolic parame-
ters (olanzapine, clozapine, quetiapine, risperi-
done). Effect of individual antipsychotics cannot
be assessed at the moment due to limited size of
each drug subgroup. Moreover, the majority of
subjects were on polypharmacy. Another impor-
tant issue is that appropriate hypolipemic treat-
ment was almost non-existent (the most prob-
able reason is that it was ignored by psychia-
trists), which could also lead to lipid abnormal-
ities. Most probably, a multifactorial mechanism
is involved.

Archives of Psychiatry and Psychotherapy, 2014; 1: 21-29



Comparison of metabolic parameters and Framingham cardiovascular risk scores 27

Table 5. Framingham cardiovascular risk scores

emphasizes the importance of prop-
er hypertension treatment and man-

Despite observed metabolic alteration, the risk
of cardiovascular events was not increased dur-
ing this short-term treatment observation. We ob-
served reduced 10-year risk of stroke and 4-year
risk of hypertension. Risk factors for stroke score
include age, systolic blood pressure and antihy-
pertensive treatment, antidiabetic treatment and
tobacco smoke. For hypertension score these are:
blood pressure, sex, BMI, tobacco smoke. The
reduction of these scores may be explained by
small (non-significant) reduction of BMI, systolic
and diastolic blood pressure values at discharge.
It should be noted that these two scores were an-
alyzed using lower-power non-parametric Wil-
coxon signed-rank test and that P values were
of low significance. Since none of the CVD risk
factors improved significantly during hospital
stay, we might assume that all CVD risk scores
remain unaltered. It should be also noted that
calculated risk scores are relatively low. While
being non-significant, the reduction in blood
pressure may be responsible for the decrease in
the risk scores for stroke and hypertension. This
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On admission | At discharge | P agement in patients with mental dis-
Coronary Heart Disease 0.88+1.31 0.79+£1.39 NS orders.

2-year risk (%) [0.53-1.22] | [0.43-1.16] Our results indicate one more im-
Coronary Heart Disease 7194845 | 6.07+6.43 NS portant finding that it is important
10-year risk (%) [4.97-9.41] | [4.38-7.76] to monitor metabolic parameters
Type 2 diabetes 6524750 | 7854836 | during out-hospital treatment with
8-year risk (%) [454-849] | [5.35-9.75] antlpsychojclcs. While a detrimental
General Cardiovascular Disease 8.00+9.24 | 6.60+7.26 effect F)f this type of drugs ar'e well
) NS established, they may remain un-
10-year risk (%)t [5.55-10.45] | [4.67-8.53] detected during the first weeks of
Hard Coronary Heart Disease 5.60£7.64 | 4.41+5.90 NS treatment. This would indicate that
10-year risk (%)t [3.59-7.61] | [2.86-5.96] during a relatively short period of
Recurring Coronary Heart Disease | 4.10+2.87 | 4.15+2.95 NS time (mean hospital stay was ap-
2-year risk (%)§ [3.35-4.86] | [3.38-4.93] proximately 8 weeks) severe meta-
Stroke 4104343 | 346+219 | 0043 bolic alterations may not occur, but
10-year risk (%) 320501 | [2894.04] |z=202| theY de;’fbp during the next weeks
Hypertension 2218+18.04 | 165681318 | 0.043 | O o o dy population mean
4-year risk (%) [17.44-26.92] | [13.11-20.05] | 2=2.02 | {2 les of BMI and waist circumfer-
All data given as mean+SD [95% Confidence Interval]. NS = non-signifi- ence exceeded upper normal limits
cant. tCoronary death, myocardial infarction, coronary insufficiency, angi- (as defined by WHO and IDF). We
na, ischemic stroke, hemorrhagic stroke, transient ischemic attack, periph- also found that mean total choles-
eral artery disease, heart failure. T Myocardial infarction or coronary death. terol levels were above upper limit

§ Mostly hospitalized events consisting of myocardial infarction, coronary in- .
sufficiency, angina pectoris, and sudden and non-sudden coronary death. of normal range (ULN), while mean
: : TGA levels were above ULN at dis-

charge. Mean value of atherogenic
indices Al ) .., and AL, were above respec-
tive ULN. Moreover, a very high (up to 89%)
prevalence of increased body weight, abdomi-
nal obesity (which was significantly more fre-
quent in women) and hyperlipidemia was found
in patients taking antipsychotics. This confirms
that physical health condition of people taking
antipsychotics (regardless they have metabol-
ic syndrome or not) is very poor [31]. Since in-
creased mortality and morbidity is potentially
preventable by improving medical treatment,
our finding that the majority (more than 80%)
of patients with hyperlipidemia did not receive
specific treatment is alarming.

Although the prevalence of cigarette smoking
among schizophrenics can be up to 90% (32],
our result (41.38%) is almost twice as high as in
the general population [33]. Since there is a well
known adverse effect of smoking on LDL and
HDL cholesterol, and triglycerides in a hyper-
cholesterolemic population, regardless of age
[34], this indicates an area for possible improve-
ment.
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Every research has its limitations, and so has
this one. Our sample size is relatively small and
so is the time interval between the two observa-
tions (the period of follow-up was only about 8
weeks). This unlikely to have a significant im-
pact on the Framingham risk scores. Therefore,
detailed analysis of some factors (e.g. individu-
al antipsychotics) was not possible. Second, due
to a naturalistic study design, a sufficient control
for the effect of different pharmacological treat-
ments is limited. The majority of subjects were
on polypharmacy, so it was difficult to analysis
and discuss. Moreover, it results in heterogene-
ity of the study group (e.g. in terms of treatment
duration, types and doses of antipsychotics).
Since patients were recruited only in one site,
this could have also affected our results. Data
on physical activity and diet were not available
for analysis. We cannot analyzed data regard-
ing the duration of the mental disorder the sub-
jects were diagnosed. Also, we did not use rat-
ing scales to demonstrate the symptomatology
and the severity of the schizophrenia.

CONCLUSIONS

Between admission and discharge, the preva-
lence of MetS did not increase. Very high rate of
MetS in patients treated with antipsychotics that
we found in this study (up to 60.34%) exceeds
MetS prevalence in general population. Signifi-
cantly more subjects had raised triglycerides lev-
els at discharge. Other MetS components did not
improve. Most patients had at least one compo-
nent of MetS. Abdominal obesity, raised TGA,
reduced HDL cholesterol and raised blood pres-
sure were the most frequent MetS components.
No metabolic parameters improved after hospi-
tal stay, while triglyceride levels and the num-
ber of subjects with hyperglycemia increased
significantly during in-hospital treatment. The
risk of cardiovascular events did not increase.
Framingham risk scores for stroke and hyper-
tensions were significantly lower at discharge,
yet this could be an artifact. The majority of our
subjects were overweight or obese, had abdom-
inal obesity and lipid abnormalities. A very im-
portant clinical finding was that the majority of
patients with hyperlipidemia had no antihyper-
lipidemic treatment introduced. The prevalence

of tobacco use is still too high. Metabolic param-
eters should be monitored, particularly in out-
patient settings, on a regular basis using availa-
ble algorithms.
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