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Risk of metabolic syndrome in patients with
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Summary

Aim. This study is dedicated to evaluation of the prevalence of metabolic syndrome and its components
in patients with schizophrenia in Russia.

Methods. 138 patients with schizophrenia who received antipsychotic medication and 138 mental healthy
subjects from 1,561 bank employees cohort matched to schizophrenic patients by sex, age and body mass
index were enrolled to the study. Fasting blood plasma levels of glucose, lipids, insulin, cortisol, prolactin
concentrations were determined.

Results. In comparison with control group, patients had significantly higher frequency of metabolic syn-
drome and abdominal type of obesity (according to NCEP ATP Ill and IDF criteria). In spite of lesser lev-
el of plasma glucose and total cholesterol, plasma insulin and triglycerides concentrations were higher in
patients with schizophrenia. High density lipoprotein cholesterol concentration was lower in patients while
arterial blood pressure level didn't differ between groups. Cortisol and prolactin levels were elevated in
the patient group, but these hormones neither correlated with metabolic syndrome nor with any metabol-
ic parameters studied.

Discussion. The study conducted in Russia revealed the increased frequency of metabolic syndrome in
schizophrenic patients in comparison with mental healthy cohort. The main disorders found in the patient
group were abdominal obesity, insulin resistance and dyslipidemia.

Conclusion. Results obtained in this study should be taken into account when developing of medical
treatment of patients with schizophrenia.
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In comparison with general population, mor-
tality among patients with schizophrenia is 2-3
times higher [1, 2] and life expectancy is 20-25
% lower [3]. In addition to high incidence of su-
icides, the cited studies revealed high cardiovas-
cular and type 2 diabetes associated mortality
of schizophrenic patients [1, 2]. One of the main
reasons of elevated cardiovascular and type 2 di-
abetes risks in patients with schizophrenia can
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be the high prevalence of obesity and metabolic
syndrome among that people. Thus, according
to studies conducted in USA, Canada and sev-
eral Western European countries, frequency of
metabolic syndrome (MS) in schizophrenic pa-
tients is 1.5-2 times higher than in general pop-
ulation or mental healthy people [4-8].

Recent investigation of 1,561 bank employees
in Russia, St. Petersburg revealed that MS fre-
quency in studied population is 21.5% according
to IDF criteria and 18.8%, according to ATP2005
[9]. These data are corresponding well to the
prevalence of MS in USA and Western Europe
[4, 5]. Meanwhile the prevalence of MS among
patients with schizophrenia in Russia has been
never assessed. Therefore the present study was
performed in order to compare pairwise MS fre-
quencies between patients with schizophrenia,
examined in one of the St. Petersburg mental
hospitals, with mental healthy people from the
above mentioned bank employees cohort.

METHODS

181 patients with diagnosis of schizophrenia
(ICD-10) were enrolled among those who live
in one of the districts of St. Petersburg. 12 pa-
tients refused from the examination, 5 were ex-
cluded because of uncertainty of schizophrenia
diagnosis according to ICD-10, and data from
one female were also excluded because she suf-
fered from severe type 1 diabetes mellitus. As a
result for matching protocol (see below) we in-
cluded data from 163 patients (81 males and 82
females). All selected patients received antipsy-
chotic drugs, and 49.7% of them — atypical antip-
sychotics (clozapine, olanzapine, risperidone).
Written informed consent was obtained from all
patients, and the Institutional Review Board of
the V.M. Bechterev’s St. Petersburg Psychoneuro-
logical Research Institute approved this study.

Arterial blood pressure, height, weight, and
waist circumference were measured. Body mass
index (BMI) was calculated according to Kettle’s
formula: BMI (kg/m?) = weight (kg)/height* (m?).
Patients were fasted for 12 h before the venous
blood was collected for determination of lab-
oratory parameters and plasma glucose, total
cholesterol, high density lipoprotein cholester-
ol (HDL-C), and triglycerides levels were meas-
ured.

Controls were obtained from bank employee’s
cohort, which included 1,561 subjects [9]. As de-
scribed, all subjects had been examined for the
same anthropometrical parameters as in schiz-
ophrenia group, and at the fasting state in the
morning their venous blood was drawn. For
the pairwise comparison, we randomly selected
every subject from the bank employee’s cohort,
matched by gender, age (+1 year) and BMI (0.5
kg/m?) to every examined patient with schizo-
phrenia. When few people from the bank group
had the same parameters as the patient, only one
of them was chosen to the pair in a random way.
In the case of absence of appropriate pair to the
patient, the subject was excluded from the anal-
ysis.

The level of low density lipoprotein choles-
terol (LDL-C, mmol/l) was calculated using the
Friedewald formula: LDL-C = Total cholesterol
— (triglycerides/2.2 + HDL-C). The cholesterol
atherogenicity coefficient (AC) was calculated by
the formula: AC = (total cholesterol - HDL-C)/
HDL-C. After measurement of glucose and lip-
id parameters plasma samples of both groups
stored at —20 C and then some of them used for
ELISA determination of insulin (“DRG Diagnos-
tics” ELISA kit, Germany”), prolactin and corti-
sol (“Vector-best”, Russia) concentrations. Insu-
lin resistance HOMA index was assessed as fol-
lows: HOMA index = insulin (uIU/ml)* glucose
(mmol/l) / 22.5. Metabolic syndrome was diag-
nosed according to NCEP ATP III [10] and IDF
[11] criteria.

In statistical analysis we applied for the abso-
lute parameters (e.g. concentrations) Student’s
t-test for dependent groups (“SPSS 17.0”, IBM
Corporation), for the relative parameters (e.g.
%) McNemar'’s test in the case of dependent
groups and Fisher’s exact test in the case of in-
dependent groups (online calculator, Graph-
Pad Software Inc., http://www.graphpad.com).
For normalizing the data distribution some pa-
rameters were log transformed (see “Results”).
The group differences were assumed to be sta-
tistically significant at p value less than 0.05.

RESULTS

While selecting a control group from bank
employees we found 138 subjects well matched
with schizophrenic patients according to match-
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ing protocol (see methods). Clinical and meta-
bolic characteristics of the selected groups are
presented in Tab. 1.

As expected according to the selection criteria,
groups did not differ in sex distribution, age and
BMLI. At the same time patients with schizophre-
nia had higher waist circumference than control
group, what can indicate that schizophrenic pa-

Table 1. Clinical and metabolic characteristics of patients with schizophrenia
and control subjects matched for sex, age and BMI (Mean + SD)

tient group was more significant than a slight
decrease of LDL and total cholesterol levels. As
a result the value of cholesterol atherogenic co-
efficient was higher in schizophrenic patients
than in control group. At the same time level
of diastolic but not systolic arterial blood pres-
sure was slightly decreased in the patient group

(Tab. 1). We also evaluated whether such

metabolic characteristics of schizo-
phrenic patients affect the frequen-

cy of metabolic disorders. As expect-

Parameters Schizophrenia Control Pvalue | ed from above results schizophrenic
Sex (males/females) 66/72 66/72 N.S. patients in comparison with controls
Age (years) 40810 | 406%10 | Ns | Weremore buﬁegfvﬁh abdgf_ni“fl
obesi .7 and 1.3 fold according to
BMI (kg/m?) 244£04 245+03 N.S. ATPIB, e(md IDF criteria, respectigve-
Waist circumference (sm) | 89.4 +10.6 84.1 £10.9 | <0.0001 ly), hypertriglyceridemia (2.2 fold),
Glucose (mmol/l)* 50+£0.9 53%£1.0 0.02 low HDL-C blood level (32 f()]d) and
Insulin (4IU/ml)* * 13679 93+79 <0.0001 | the patients had significantly lesser
HOMA index* ' 32437 22421 | <0001 | frequency of hyperglycemia (2.1 and
Total cholesterol (mmol) | 4.8 1.2 53+12 | 00001 | 17 foldaccording to ATPII and IDF
LDL cholesterol (mmoll) 30+1.0 33%1.0 oo | Criteria, respectively) (Tab. 2 — next
page). At the same time frequency of
HDL cholesterol (mmol/l) 1.0+0.2 1.5+05 <0.0001 | arterial hypertension didn't differ be-
Triglycerides (mmol/l)* 1.6+0.8 1.2+1.0 <0.0001 | tween both groups.
i Thus, three of five metabolic syn-
S::flf?;zzenrt(’)*l eierogencly 38+13 29+1.6 000011 4rome components more often p};e-
Systolic BP (mmHg) 1208 +14.8 | 1232+175 | NS | sented in the group of schizophre-
Diastolic BP (mmHg) 76692 | 797+120 | <001 | Ma andasitis shownin Fig. 1, this
_ group is also characterized by more
Prolactin (ulU/mi)* 2 601.9+625.5 | 280.2+ 141.5 | <0.01 | ¢ quent occurrence of metabolic
Cortisol (nmolll) 2 819.3+239.3 | 487.6 £ 161.8 | 0.0001 | syndrome diagnosed by both ATPI-

* Values were log transformed before statistical analysis.

IINCEP (2.9 fold, P<0.0001) and IDF
(1.9 fold, P=0.0003) criteria in com-

' Serum insulin and HOMA index values were measured in 102 pairs parison with control. The frequency of metabol-

2 Serum prolactin and cortisol levels were measured in 73 pairs

SD - standard deviation, N.S. — no significant differences (p > 0.05),

BMI - body mass index, LDL — low density lipoprotein,
HDL — high density lipoprotein, BP — blood pressure

tients are prone to abdominal redistribution of
adipose tissue. In spite of a slightly lower glu-
cose concentration, patient group was character-
ized by about 1.5 times elevation of plasma insu-
lin levels and as a result — higher HOMA insu-
lin resistance index in comparison with controls.
Triglycerides level in patients with schizophre-
nia was increased, and HDL cholesterol was de-
creased, what is highly specific for MS. Surpris-
ingly, serum levels of total and LDL cholesterol
were also lower than in control group. Howev-
er, 1.5 times decline of HDL-C levels in the pa-

ic syndrome in patients with schizophrenia was
higher in both genders (except men, according to
IDF criteria). The gender difference in metabol-
ic syndrome burden observed only in the schiz-
ophrenic group, with more frequent disease in
females (Fig. 1 — next page).

In the patient group but not in controls fre-
quency of metabolic syndrome increased with
age, with significant group differences at the age
of more than 40 years (Fig. 2 — next page).

To evaluate whether metabolic differences be-
tween schizophrenic and control groups are ex-
plained by hormonal disturbances in patients
with schizophrenia we compared the blood lev-
els of prolactin and cortisol in both groups. As
shown in Tab. 1, plasma prolactin and cortisol
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Table 2. Frequencies (%) of metabolic syndrome components
estimated by NCEP ATP Il (2001) and IDF (2005) criteria
in patients with schizophrenia and in controls

MS components Sc(r::z:[;r;rg; a (?1 2r11t3rgl) P value
Abdominal obesity, ATP IlI 31.2 18.8 | 0.0005
Abdominal obesity, IDF 53.6 39.9 |0.0023
Elevated triglycerides 32.6 14.5 |0.0010
Declined HDL cholesterol 72.5 22.5 (<0.0001
Elevated glucose, ATP Il 8.7 18.1 | 0.0311
Elevated glucose, IDF 20.3 355 | 0.0117
Arterial hypertension 34.8 355 | NS

Fig 2. Frequency of metabolic syndrome according
to NCEP ATPIII criteria in patients with schizophrenia
and controls in different age subgroups
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MS — metabolic syndrome, HDL - high density lipoprotein,
N.S. - no significant differences (p > 0.05)

Fig 1. Frequency of metabolic syndrome according to NCEP
ATPIIl and IDF criteria in patients with schizophrenia and
control subjects
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* — statistical significant difference of metabolic syndrome fre-

quency between schizophrenia and control groups at p< 0.05,
** —atp<0.001,

**—atp<0.0001. - statistical significant difference of metabolic syn-
drome frequency between genders at p < 0,05, ## - at p < 0.0001

* — statistical significant difference of metabolic syndrome
frequency between schizophrenia and control groups at
p< 0.01. # - statistical significant difference of metabolic
syndrome frequency in comparison with the first subgroup
atp <0.05, #-atp<0.01.

levels were about 2 times higher in the schizo-
phrenic group, but were unrelated to MS, insu-
lin, glucose and lipid parameters in both control
and schizophrenia groups (data not shown).

DISCUSSION

Our investigation revealed that after matching
for sex, age and BMI, in comparison with con-
trol bank employees group, patients with schiz-
ophrenia had significantly higher frequency of
MS and some of its symptoms. Obtained results
are in accordance with similar observations
in studies conducted in the USA, Canada and
some countries in Western Europe [4-8]. At the
same time difference of MS frequency between
schizophrenia and control groups in our study
was only significant among subjects aged more
than 40 years. Possibly, duration of schizophre-
nia, which increases with aging, has an impor-
tant role in development of MS manifestations.
But according to our previous observations [12],
duration of schizophrenia per se (independent
of age) had no impact on development of MS.
Besides, in the group of schizophrenia, but not
among the controls, MS was more prevalent in
females. Thus, according to our study the pres-
ence of schizophrenia has a greater contribution
on development of MS in females than in males
and especially in persons at the age above 40
years. Meanwhile, some studies had shown that
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MS frequency increases in patients with schizo-
phrenia independently of age and gender [4, 7,
8]. The reasons of such discrepancies between
results of our and other studies are not current-
ly known.

Interestingly that in spite of high frequency of
MS, patient group had lower lever of diastol-
ic BP, plasma glucose and total cholesterol. At
the same time, because of higher level of insu-
lin, triglycerides and lower HDL-C plasma con-
tent, the integral indices of insulin resistance
and blood lipid atherogenicity were significant-
ly higher in patients. Observed metabolic disor-
ders in schizophrenic patients can be explained
by treatment of those persons with antipsychotic
drugs. It was shown that antipsychotic medica-
tion, especially treatment with atypical antipsy-
chotics, such as clozapine and olanzapine, leads
to weight gain, elevation of insulin and athero-
genicity of plasma lipids [13-15]. Metabolic ef-
fects of such drugs are not fully explained by
weight gain due to their antagonism to 5-hy-
droxitriptamine and H1 histamine receptors in
brain [16]. Indeed, according to cell culture ex-
periments, atypical antipsychotics decrease glu-
cose uptake in skeletal myocytes [17] and ad-
ipocytes [18], stimulate hepatic glycogenolysis
[19] and lipogenesis [20]. At the same time since
all schizophrenic patients in our study received
antipsychotic medication, it’s difficult to eval-
uate the impact of this treatment on develop-
ment of MS. Besides, some authors describe el-
evation of visceral adiposity and insulin resist-
ance in first-episode schizophrenic patients, who
haven't received earlier antipsychotic drug ther-
apy [21]. It is well known that people with schiz-
ophrenia are especially prone to stress and de-
pression disorders. Therefore, metabolic disor-
ders in these subjects can also be due to hyper-
production of simpatico-adrenal hormones. As it
is shown in Tab. 1, plasma cortisol concentration
was elevated in schizophrenic patients. But the
level of this hormone did not correlate with any
metabolic parameters studied (data not shown).
Thus, at any case, high cortisolemia cannot ex-
plain the development of metabolic disorders in
patients with schizophrenia.

Our study has several limitations. First, due
to cross-sectional design of our investigation
we cannot assert in full confidence that schiz-
ophrenia or medical treatment of this disease

is a causal factor of MS development. Second,
the absence of drug naive patients in our study
makes no possibility to evaluate the associa-
tion between metabolic syndrome and schizo-
phrenia per se. Third, control subjects were se-
lected from organized population cohort (bank
employees) and it still remains an open ques-
tion whether frequency of MS and its compo-
nents differs between patients of schizophrenia
and general population. Nevertheless, this study
conducted in Russia revealed the increased fre-
quency of metabolic syndrome in schizophren-
ic patients in comparison with mental healthy
cohort. The main MS components observed in
the patient group are abdominal obesity, insu-
lin resistance and dyslipidemia. Future compari-
son studies of drug naive patients will unveil the
question about the impact of antipsychotic med-
ication on development of metabolic disorders
in patients with schizophrenia.
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