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OBaa cTaTuija e Co OTBOPEH MpUCTAI UCTPUOYIpaHa
TI07] YCJIOBUTE HA HeJIOKa/M3MpaHa JMieHlla, Koja
OBO3MOJKYBA HeorpaHuueHa ynorpeda, aucTpudy-
11ja 1 PEMpOIYKIMja Ha OKJIO KOj MeJIyM, OKOJIKY
Ce [UTUPaaT OPUrHHATTHAOT(TE) aBTOP(M) K H3BOPOT.
KoHkypeHTCKU HHTepecu: ABTOPOT U3jaByBa fieka
HeMa KOHKYPEHTCKH MHTEPeCH.

CLINICAL SCIENCE

NsBamok

IMusodpenujata e MoBp3aHa co 3rojieMeH PU3NK Of] KAP/MO-MeTaboNInuKy MOPOUIUTET 1 MOpTa-
muret. Metabommukor curzipom (MC) e peneBanTeH MpefuKTOpP 38 MOPOMIMTET W MOPTATUTET Ha
KapaMOBacKy/IapHUTe 3a007TyBarba, UCTO TaKa, ce MOKaKa JieKa e TIONPUCYTeH Kaj MAal[eHTH Co 1i-
sothpennja. Llen Ha oBa HCTpakyBatbe Oellle f1a ja yrBpayMe mpeBaneHimjaTa Ha MC Bo MpUMePOK of
TalyeHT! co mmsodpeHuja Bo LleHTapot 3a MeHTanHo 371pasje - ,[Iponet, [lcuxujaTpucka 60mHMIIA
- CKorje 1 MOTeHIMjaHUTe PU3MK (DAKTOPH TIOBP3aHK €O Hero. Matepujanm 1 MeTOMH: MPUMePOKOT
ce cocton ofi 50 maryeHTH co mmsodpernja. Kaj cute maiueHTH e 3eMeHa BeHCKa KpB 3a Jla ce off-
pez HUBOTO Ha Xosectepost HDL, Tpurimiepuziu 1 rimMko3a, U3MepeHa e TejlecHa TeKMHa, TelecHa
BUCHHA 1 00eMOT Ha rontoBrHaTa. MC e fiehuHipan criope]] KputepuyMuTe 3a HarvioHasHa mporpama
3a X0JIecTeposicka mporpama 3a BospacHu Tpetma - maHesu I11 (NCEP ATP 111). Pesynrariu: [TpeBasen-
tjata Ha MC Kaj matmenTy co imisodpennja n3necysaite 46,0%. Ce MoKaka Jieka 3rofieMyBarbeto Ha
MHJIEKCOT Ha TeflecHa Maca (BMI) e 3sHaumTeiHO TI0Bp3aHo co TipeBaneHimjata Ha MC. 3akmyuok: OBaa
CTYZIMja TIOKaKasa BICOKa mpeBaneHiuja Ha MC Kaj mareHTi co misohpernja u sexka BMI moxe fa
oupe hakTop Ha pU3KK Bo pa3BojoT Ha MC. OBaa MHbOpPMalija e KITMHIUKY peJieBaHTHa OupiejKku BMI
DYTMHCKH Cce Mepu BO MCHXMjaTpPUCKa MpaKca ¥ MOKe Jla ce KOPUCTH 3a cliejietbe Ha pa3Bojot Ha MC
Kaj MaleHTrTe o M30hpeHnja.
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Abstract

Schizophrenia has been associated with an increased risk of cardio-metabolic morbidity and
mortality. Metabolic syndrome (MS), as a reliable predictor of cardiovascular morbidity and
mortality, has also been shown to be more prevalent in patients with schizophrenia. In this study,
we investigated the prevalence of MS in a sample of patients with schizophrenia in the Center for
Mental Health - “Prolet”, Psychiatric Hospital -Skopje, and the potential risk factors associated with
it. Materials and methods: 50 patients with schizophrenia were recruited. All subjects provided a
fasted sample of venous blood to measure high-density lipoprotein cholesterol (HDL-C), triglycerides
and glucose levels. Weight, height and waist circumference were measured. Metabolic syndrome
was defined according to the National Cholesterol Education Program Adult Tretmant Panel I1I
(NCEP ATD III) criteria. Results: The prevalence of MS in patients with schizophrenia was 46.0%.
Increasing body mass index (BMI) was identified to be significantly associated with the prevalence of
MS. Conclusion: This study found a high prevalence of MS in patients with schizophrenia, and that
BMI might be a risk factor in the development of MS. This information is clinically relevant as BMI
is routinely measured in psychiatric practice today, and could be used to monitor for development
of MS in schizophrenia.
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Introduction

Schizophrenia has been linked to metabol-
ic disturbances such as obesity, dyslipidae-
mia and hyperglycemia'? It has also been
associated with a more than 3-fold increase
in mortality associated with cardiovascular
causes®>. This increase in cardio-metabol-
ic morbidity and mortality might be due
to several factors such as inherent genetic
vulnerability or environmental exposures
such as smoking, sedentary lifestyle, anti-
psychotic medication and gaps in health-
care access*>. In comparison with general
population, mortality among patients with
schizophrenia is 2-3 times higher®® and life
expectancy is 20-25% lower®. In addition to
high incidence of suicides, the cited studies
revealed high cardiovascular and type 2 di-
abetes associated mortality of schizophren-
ic patients®®, One of the main reasons of
elevated cardiovascular and type 2 diabe-
tes risks in patients with schizophrenia
can be the high prevalence of obesity and
metabolic syndrome among that people.
Thus, according to studies conducted in
USA, Canada and several Western Europe-
an countries, frequency of metabolic syn-
drome (MS) in schizophrenic patients is 1.5-
2 times higher than in general population
or mental healthy people . MS is highly
prevalent in patients with schizophrenia
with reported prevalence that ranges from
10.1% to 69.3%"™2?2. MS was reported in
42.4% of patients with schizoaffective dis-
order, in 24.6-50% of bipolar patients, and
in 12-36% of the patients with recurrent
depression??, Heiskanen et al found that
the frequency of metabolic syndrome was
2-4 times higher in a group of people with
schizophrenia, treated with both atypical
and typical neuroleptics, than in an appro-
priate reference population'.

Currently, there are at least 7 different clas-
sification criteria for MS developed by vari-
ous expert panels World Health Organiza-
tion (WHO); The European Group for the
Study of Insulin Resistance (EGIR); The
National Cholesterol Education Program
Adult Treatment Panel III (NCEP ATD
I1I); The American Association of Clinical
Endocrinology; The International Diabetes
Federation (IDF); The American Heart As-
sociation National Heart, Lung and Blood
Institute (AHAJNHLB); A Joint Interium
Statement®.

Meanwhile the prevalence of MS among
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patients with schizophrenia in Macedonia
has been

never assessed. Therefore the present
study was performed in order to display MS
frequencies (prevalence) in patients with
schizophrenia, examined in the Center for
Mental Health - “Prolet”, Psychiatric Hos-
pital -Skopje.

Materials and Methods

This is a cross sectional study conducted
from August 2018 until December 2018.
This study was conducted at the Center
for Mental Health - “Prolet”, Psychiatric
Hospital -Skopje. 50 patients with diag-
nosis of schizophrenia (ICD-10) were en-
rolled. We included data from 50 patients,
36(72.0%) males and 14(28.0%) females). All
selected patients received antipsychotic
drugs, and 49.7% of them - atypical anti-
psychotics (clozapine, olanzapine, risper-
idone). The antipsychotic use patterns
were recorded by the types and number
of administered antipsychotic drugs. As
clozapine and olanzapine have the high-
est potential to cause metabolic abnor-
malities*®? and weight gain?, we classi-
fied the types of antipsychotic drugs into
a clozapine/olanzapine group (yes or no).
The number of antipsychotics used was
categorized as monotherapy, currently
using only one kind of antipsychotic drug,
and combination, currently using more
than one kind of antipsychotic. Patients
aged 30 and above were enrolled into the
study.

Arterial blood pressure, height, weight,
and waist circumference were measured.
Waist circumference was measured in
the standing position. Subjects were seat-
ed when blood pressure was measured.
Body mass index (BMI) was calculated ac-
cording to Kettle’s formula: BMI (kg/m?2)
= weight (kg)/height2 (m2). BMI was fur-
ther categorized into underweight (BMI
<18.5 kg/m?2), normal (BMI 18.5 to 24.9 kg/
m2), overweight (25.0 to 29.9 kg/m2) and
obesity (BMI >30 kg/m2) according to the
World Health Organization (WHO) public
health action. Duration of illness for pa-
tients with schizophrenia was defined as
the duration from onset of first psychotic
symptom to the date of recruitment.

Patients were fasted for 12 h before the



venous blood was collected for determi-
nation of laboratory parameters and plas-
ma glucose, total cholesterol, high den-
sity lipoprotein cholesterol (HDL-C), and
triglycerides levels were measured.

We adopted the National Cholesterol Ed-
ucation Program Adult Treatment Panel
III (NCEP ATPIII) criteria for metabolic
syndrome in our study. This criterion in-
cluded elevated triglycerides (> 1.7 mmol/l
or on drug treatment for elevated tri-
glycerides), reduced HDL-C(<=1.03mmol/l
in males <=1.29 mmol /1 in females or on
drug treatment for reduced HDL-C), ele-
vated blood pressure (>130 mmHg systol-
ic blood pressure or >85 mmHg diastol-
ic blood pressure), and elevated fasting
glucose (> 6.lmmol / 1). We used waist
circumference cut-offs of >=102 cm for
males and =88 cm for females. Individu-
als are considered to suffer from meta-
bolic syndrome if they fulfilled at least 3
of the above mentioned criteria.

Descriptive statistics for all study vari-
ables were computed. These descriptive
statistics included frequencies and per-
centages for all categorical variables in
addition to means, standard deviations
and ranges for all normally distributed
continuous. In statistical analysis we ap-
plied for the relative parameters (e.g. %)
-the chi-squared test for categorical vari-
ables and Fisher’s exact test in the case
of independent groups. We estimate the
odds ratio (OR) of MS in patients with
schizophrenia, the presence of MS was
used as the dependent categorical vari-
able. The similar approach was used to
identify factors associated with MS in
the patient sample. We used Mann-Whit-
ney U test to determine statistically sig-
nificant differences in numerical series.
The group differences were assumed to
be statistically significant at p value less
than 0.05.

Results

Bo oBaa ctyauja 6ea Bkiyuenu 100 A total
of 50 patients diagnosed with schizophre-
nia were recruited for this study. The in-
vestigation group had a higher proportion
of males- 72.0% and females-18.0%. Mean
age of the patients was 48.1 + 9.3 years. All
of them were from urban residence. Ta-

ble 1 shows the demographics and meta-
bolic characteristics of the study sample,
the general characteristics of the sample.
The group had a higher proportion of
males, smokers, low socioeconomic level,
and metabolic disturbances such as obe-
sity, hypertension, hypertriglyceridaemia
and fasting hyperglycaemia. Olanzapine/
Clozapine was received by 70.0% of pa-
tients and 54.0% of patients were on com-
bination therapy.

ATD III, and the data analysis, MS is reg-
istered in 18 (36.0%) patients, and not 32
(64.0%). The prevalence of MS in the group
(total sample) is 36.0%. Female patients
had higher MS prevalence than male pa-
tients, female sex increases the risk for MS
(tab 10.

Those with MS were significantly older
with a mean age of 45.1 years compared
with those without MS with a mean age of
39.3 years, age over 50 years increases the
risk for MS.

More smokers and higher BMI were noted
in patients with MS. Those with MS had a
significantly higher BMI compared with
those without MS, with the mean BMI at
31.8+3.3 kg/m? and 24.5+2.2kg/m? respec-
tively (P <0.00). There was a trend to show
that increasing BMI was associated with
higher risk for MS in patients. There were
a significantly higher proportion of smok-
ers in the group. The prevalence of MS was
found to be significantly associated with
patients who smoked with an unadjusted
OR 6.90 (1.04-76.042) compared with pa-
tients who did not smoke. Low socioeco-
nomic level increases the risk for MS for
ten times. There were no differences in
duration of illness. According to the Odds
Ratio(OR) familial history (registration of
diseases in the family-cardiovascular, HTA
and diabetes) increases the chance for MS
four times. There were no differences of
family history of psychiatric disorders. The
average waist circumference of patients
with MS is higher and it is 103.6 = 9.2 cm,
and in the group without MS it is 84.9 +
76 cm, the difference is statistically signif-
icant for p <0.05 (p = 0.00). The mean value
of systolic blood pressure in patients with
MS is higher and was 151.1 + 9.3mmHg,
and in the group without MS it was 126.2
+ 9.6mmHg., the difference is statistically
significant for p <0.05 (p = 0.00) .The aver-
age value of diastolic blood pressure in pa-
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tients with MS was higher and is 91.0 + 4.7
mmHg, and in the group without MS it was
76.1 = 6.8 mmHg, the difference was statis-
tically significant for p <0.05 (p = 0.00). The
average triglyceride value in patients with
MS was higher and was 2.5 = 0.8 mmol/l
(higher than >1.7mmol/l of the predicted
value with NCEP ATD III), and in the group
without MS it was 1.3 + 0.3mmol/l, the dif-
ference was statistically significant for p

<0.05 (p = 0.00). The average glycemic val-
ue in patients with MS was higher and was
6.5 = 0.6mmol/l (higher than> 6.1mmol/l
of the predicted value with NCEP ATD III),
and in the group without MS it was 4.9 +
0.4mmol/l, the difference was statistical-
ly significant for p <0.05 (p = 0.00). The
mean HDL of subjects with MS was lower
and was 1.1 + 0.2 mmol/l, and in the group
without MS it was1.4 + 0.2 mmol/I (tab 2).

Table 1. Characteristics of Study Subjects
patients N=50 | p value
Age in years, mean (SD) 481+93
Gender, n (%)
Male 36(72.0)
0.0000
Female 14(18.0)
Smoking status, n (%)
Non-smokers 12(24.0)
0.0000
smokers 38(76.0)
Body Mass Index in kg/m2, n (%)
normal 18.5 to 24.9 8(16.0)
overweight 25.0 to 29.9 15(30.0) 0.0001; 0.0263
obesity >30 27(54.0)
Socioeconomic level, n (%)
low 37(74.0)
0.0000
moderate 13(26.0)
Family history of psychiatric disorders, n (%)
yes 27(54.0) 04237
no 23(46.0)
Family history of DM, of cardiac diseases, of cerebrovascular stroke, n (%)
yes 20(40.0)
0.0455
no 30(60.0)
Employed, n (%)
loyed 44(88.0
L (88.0) 0.0000
employed 6 (12.0)
Duration of psychiatric illness , mean (SD) 15.8+9.3
Elevated waist circumference, n (%)
yes 32(64.0)
0.0051
no 18(36.0)
Olanzapine/Clozapine, n (%)
yes 35(70.0)
0.0001
no 15(30.0)
Drug regimen, n (%)
Monotherapy 23(46.0)
. 0.4237
Combination therapy 27(54.0)
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Elevated blood pressure, n (%)

yes 31(62.0)
0.0164

no 19(38.0)
Elevated fasting glucose, n (%)

36(72.0
= 720) 00001
no 14(28.0)
Reduced HDL-C, n (%)
yes 28(56.0) 0.2301
no 22(44.0)

Table 2. Characteristics of Patients with and without MS and non-Adjusted Risk of

Schizophrenia on MS

: . x2/ unadjusted OR

with MS/18 without MS/32 (95% CI)
Gender, n (%)
Female 9(50.0) 5(15.6) 6.75,p=0.000
Male 9(50.0.0) 27(84.4) 5.4(1.43-20.38)
Age in years, n (%)
>50 16(88,9) 17(53.1) 6.56,p=0.010
<50 2(11.1) 15(46.9) 7.05(1.38-35.87)
BMI, n (%)
230 14(77.8) 13(40.6) 6.40,p=0.011
<30 4(22.2) 19(59.46) 5.11(1.37-19.07)
Socioeconomic level, n (%)
low 17(94.4) 20(62.5) 6.11,p=0.013
moderate 1(5.6) 12(475) 10.20(1.20-86.69)
Smoking status, n (%)
Non-smokers 17(94.4) 21(65.6) 5.24,p=0.022
smokers 1(5.6) 11(34.4) 6.90(1.04-76.042)
Duration of illness in years, mean (SD) 13.5 +715 11.0 +7.06 p=0.0816
Family history of DM, of cardiac diseases, of cerebrovascular stroke, n (%)
yes 11(61.1) 9(28.1) 5.22,p=0.022
1o 7389) 230719) 4015(1.18-13.62)
waist circumference, mean (SD) 103.6+9.2 84.9+76 p=0.00
systolic blood pressure, mean (SD) 151.1+9.3mmHg 126.2+9.6mmHg p=0.00
diastolic blood pressure, mean (SD) 91.0+4.7mmHg 76.1:6.8mmHg p=0.00
triglycerides, mean (SD) 2.5+0.8mmol/] 1.3+0.3mmol/1 p=0.00
glucose, mean (SD) 6.5:0.6 mmol/1 4.9+0.4 mmol/l p=0.00
HDL-C, mean (SD) 1.1:0.2 mmol/1 1.4£0.2 mmol/1 p=0.00
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Discussion

Our investigation revealed that patients
with schizophrenia 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®011152530 MS was more prevalent
in males. Thus, according to our study
the presence of schizophrenia has a
greater contribution on development
of MS in males than in females and
especially in persons at the age above
50 years. Meanwhile, some studies had
shown that MS frequency increases
in patients with  schizophrenia
independently of age and gender!'® 1316,
The reasons of such discrepancies
between results of our and other studies
are not currently known. We did not find
a relationship between the presence
of MS and types of antipsychotic drug.
The relationship between antipsychotic
drugs and risk of developing MS has
remained divergent in the literature!®
3% 36, Observed metabolic disorders in
schizophrenic patients can be explained
by treatment of those persons with
antipsychotic drugs. It was shown that
antipsychotic medication, especially
treatment with atypical antipsychotics,
such as clozapine and olanzapine,
leads to weight gain, elevation of
insulin and atherogenicity of plasma
lipids?* 3031, All schizophrenic patients
in our study received antipsychotic
medication, it’s difficult to evaluate
the impact of this treatment on
development of MS. Besides, some
authors describe elevation of visceral
adiposity and insulin resistance in first-
episode schizophrenic patients, who
haven’t received earlier antipsychotic
drug therapy®’. In recent years, it has
become apparent that in patients with
schizophrenia particular antipsychotic
agents (AP) can have negative impact on
some of themodifiable MSrisk factors3334.
The differential effects of various AP
on weight are well described with
clozapine and olanzapine associated
with the highest weight gain®. It is well
known that people with schizophrenia
are especially prone to stress and
depression disorders. Therefore,
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metabolic disorders in these subjects
can also be due to hyperproduction
of simpatico-adrenal hormones. Our
study showed that female patients had
higher risk of having MS, which is a
common finding in previous studies™
19,3538 Increasing BMI was associated
with increased prevalence of MS,
while smoking was not. Our finding
that BMI is associated with MS has
important clinical relevance. BMI is
an easily obtainable measurement and
is routinely measured in most clinical
practices. It might inform clinicians
of the potential risk of MS and the
consequent risks of cardiovascular
morbidity and mortality. Therefore, BMI
could be a useful surrogate to screen
and monitor for the development of MS.
The meta analyze made by Mitchell A.
et al findings demonstrate that MS rates
are increasing with older age35.

Conclusion

Present findings strongly support the
notion that patients with schizophrenia
should be considered as a high-risk
group. The patients with schizophrenia
should receive regular monitoring and
adequate treatment of cardio-metabolic
risk factors. The high prevalence of
the metabolic syndrome in the present
study has several clinical implications:

1. There is a crucial need to develop
methods, including physical activity
and nutrition, to control metabolic
abnormalities among schizophrenic
patients.

2. The education and training are
needed to ensure that mental
healthcare = workers have the
knowledge and skills necessary to
identify schizophrenic patients with
the metabolic syndrome.

3. The close -collaboration between
mental healthcare workers and other
physicians is needed to establish
better health-care for patients with
schizophrenia.

4. Finally, use of anti-psychotics with
lesser metabolic side effectsis needed
in patients at risk of developing MS.
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