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Abstract

Second generation antipsychotics (SGA) cause side effects through weight gain, dyslipidemias
(cholesterolemia, hypertriglyceridemia) as well as affected glucose homeostasis in terms of
hyperglycemia, insulin resistance and the incidence of type 2 diabetes mellitus. The aim of this
study was to investigate metabolic changes in patients treated with SGA. Materials and methods:
This was a prospective study of 50 patients treated with SGA (olanzapine, clozapine, risperidone,
quetiapine, aripiprazole) at the PHI University Clinic of Psychiatry who met the relevant ICD-
10 criteria. The following parameters were monitored: history and clinical examination, blood
pressure and pulse, height, weight, body mass index (BMI), Brief Psychiatric Rating Scale (BPRS),
Clinical Global Impression Scale (CGI-S), dose of prescribed SGA,as well as: fasting glycemia, lipid
status, HDL, LDL, glycosylated hemoglobin (HgA1C). The parameters were determined at the
beginning and after three months of treatment. Results: The subjects in terms of the criteria
of metabolic syndrome were: 64% with a larger waist circumference, 53.2% with an increase
in systolic and/or diastolic blood pressure, 31.3% with a BMI>30, and 39% with an increase in
glycaemia and reduced HDL values at 23.4%. Also,18% of the respondents met three or more
criteria. Statistical analysis of the differences in the analyzed parameters showed statistically
significant differences for the CGI-S score (p = 0.00007) and for the diastolic pressure (p = 0.038).
Correlation of equivalent doses of SGA with BMI (r = -0.637) was obtained. Discussion: The study
confirmed presence of metabolic disorders in patients treated with SGA. Although there was no
significant difference of metabolic syndrome parameters in relation to the general population, a
correlation with BMI has been established. Conclusion: This study showed that patients treated
with second-generation antipsychotics should be monitored during their treatment for the
parameters of the metabolic syndrome, particularly BMI.
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WsBamok

Bropara renepaliuja Ha aHTHIICHXOTHIM (second generation antipsychotics-SGA) mpe/in3BUKyBaat
HecakaHu epeKTH MPEKY TOpacT Ha TelecHa TeKUHA, UCTUIIeMUH (XolecTepoieMuja, XumepT-
pUrTMIepUIeMuja) KaKko ¥ 3acerHata XoMeocTasa Ha TJIMKO3aTa BO CMUCON HA XUTepriuKeMuja,
Pe3VCTEHTHOCT Ha WHCY/IMH U TojaBa Ha juabetec menutyc tum 2. llen Ha oBa mcTpaxkyBate e
Jla ce MCTUTAaT MeTaboNHUTe MPOMEHY Kaj MaijeHTuTe Tpetupatn co SGA. Matepujam 1 MeTo-
mit: OBa bette mpocnekTnBHA cTyauja Ha 50 marpenti Tpetnpatn co SGA (olanzapine, clozapine,
risperidone, quetiapine, aripiprazole) Ha J3Y YHuBepsuTeTcKa K/IMHMKA 3a TCHXMjaTphja KO T
ucronnyBaa coozisetHute MKDB-10 kputepuymu. bea ciefienu ciefiHuTe mapaMeTpu: aHaMHe3a 1
npernef, TA v nysic, BUCKHA, TeKMHA, MHIEKC Ha TetecHa Maca (hodymassindex-BMI), Kpatka cka-
71a 3a TcuxujaTprcka mporuerka(BPRS), ckama 3a rmobanen kmuHnuky Bredatok (CGI), mosata Ha
oppmHupannoT SGA, Kako : TMKeMuja Ha riajHo, nunupen cratye, HDL, LDL, raukonmsupan
xemornobun (HgAIC). Tlapamerpute bea ofipe/iyBaHn Ha MOYETOK U MOCTIE TPU MECeUeH TPeTMaH.
Pesymrati: Mermranuipre Bo OfjHOC Ha KPUTEPUYMUTe Ha MeTabonmeH cuHipoM bea: 64% co mo-
rojiem 00eM Ha CTPyK, 53,2% €0 [OpacT Ha CHCTOIeH /Win JijacToned KpBeH MPUTHCOK, 31,3% co
BMI>30, a 39% co nopact Ha riuKeMuja 1 HamaseHn BpegHoctn Ha HDLKaj 23,4%. Co ucnonHe-
TH TPU U TI0BeKe Kputepuymu Oea 18% ox ucrnuranuiute. CTaTUCTUUKATA aHAIM3A HA Pas3TUKUTE
BO aHA/IM3UPAHUTe MAapaMeTpy MOKaKa CTAaTUCTUUKM curHndukanTHn pasmku 3a CGI-S ckopor
(p=0.00007) 1 3a mujactonHnoT mputicok (p=0.038). [lobuera e Kopenaiuja Ha eKBUBATEHTHUTE
no3u Ha SGA co BMI (r= -0,637). Jluckycuja: McTpakyBameTo ja MOTBP/M TIPUCYTHOCTA Ha MeTa-
0o7HY HapyIIyBamba Kaj mareHTHTe TpeTpanu co SGA. Mako Ha caMUOT MOUETOK Ha TPETMAHOT He
rnocTon OUTHA pas/MKa Bo OJJHOC Ha MPUCYCTBOTO HAa METAbOTHUOT CHHZIPOM BO OJIHOC Ha OMIITaTa
rnonynanuja, cenak yrepfieHa e Kopenatuja co BMIL. 3axnydok: OBa mcTpakyBame MoKaxka JieKa
TalyeHTnTe KU ce TPeTUpaHy Co BTopa reHepariija Ha aHTUIICHXOTHI Tpeba Jia OuaT MOHUTO-
PUpaHU BO TEKOT HA HUBHUOT TPETMaH BO OJJHOC Ha TTApAMeTPUTe KOM r'o COUMHYBAAT MeTabOIHUOT
CHHIPOM, ocobeHo BMI.
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Introduction

Second generation antipsychotics
(SGA) reduce the risk of extrapyrami-
dal symptoms, but cause side effects
through weight gain, dyslipidemias
(cholesterolemia, hypertriglyceride-
mia) as well as affected glucose ho-
meostasis in terms of hyperglycemia,
insulin resistance and the onset/oc-
currence of type 2 diabetes mellitus'.

According to some authors, as many
as 50% of SGA patients meet the cri-
teria for metabolic syndrome, which
increases the risk of cardiovascular
disease. This metabolic syndrome
is often not diagnosed in psychiat-
ric patients, because according to
some authors only 2.4% of patients
were evaluated, and 34.5% of them
met the criteria for this condition?.
According to the CATIE (Clinical An-
tipsychotic Trials of Intervention
Effectiveness), specific gender differ-
ences have been identified in terms
of metabolic risk in women?. It is con-
sidered that in schizophrenia, espe-
cially in the female population, the
obesity would have higher values,
while in bipolar affective disorder
(BD) it would have a 50% increase in
incidence. Numerous epidemiologi-
cal studies indicate that people with
affective disorders and schizophre-
nia have an increased relative risk
of mortality that is 1.5 to 3.3 times
higher than the general population,
which can be attributed to cardio-
vascular disease or cerebrovascular
incidents. It is considered that this
may be due to poor diet or reduced
physical activity, smoking or vari-
ous forms of alcoholism and other
addictions, but also other high-risk
behaviors for the health (various in-
fections, etc.). The treatment itself
carries a special risk, i.e. the medi-
cations that are used*.

Bipolar affective disorder and
schizophrenia are endogenous men-
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tal disorders with common clinical
features such as psychotic or affec-
tive symptoms, sometimes cognitive
symptoms, but also common genetic
risk for obesity, DM and CVD, which
are thought to have a 15-20year
shorter lifespan compared to the
generalized population. In addition,
antipsychotics are used in therapy,
which in addition to the expected
therapeutic effect, carry certain
risks in terms of side effects, espe-
cially the second generation of anti-
psychotics that affect general health
in terms of the occurrence of meta-
bolic changes®.

In the treatment of various psychi-
atric disorders and conditions, espe-
cially psychotic disorders, different
antipsychotics are used, which can
significantly differ in their effective-
ness and profiles of side effects. The
differences in efficacy, but also the
occurrence of side effects depend on
the mechanism of action on differ-
ent neurotransmitter systems and
receptors®. A difference in the effect
on metabolic function in patients
treated with SGA is shown in a meta-
analysis published in 2020".

The use of antipsychotics worldwide
has grown exponentially in the last
15 years. In the United States for the
period 1997-2007 the number of us-
ers increased from 2.2 to 3.9 million
people, and in the pediatric popula-
tion by 60% in the period 2002-20078.
This is considered to be due to an
improved profile with reduced ex-
trapyramidal symptoms, the use as
adjunctive therapy in affective dis-
orders, and the improved patient
acceptance. The meta-analysis con-
firmed the prevalence of metabolic
syndrome in both acute and chronic
forms of schizophrenia, indepen-
dent of antipsychotics, and that per-
centage was about 32%. On the other
hand, cross-sectional studies have
shown that the prevalence of meta-



bolic syndrome (MetS) in patients
treated with AP was 45-50% with a
correspondingly high risk of CVDS.
SGA is increasingly used outside the
indication area, in terms of treat-
ment of psychotic depressions, at in-
adequate personality structures, as
well as other conditions that are re-
fractory to therapy (eating disorder,
obsessive-compulsive syndrome,
etc.).

Metabolic syndrome can be diag-
nosed if three of five criteria focused
on specific cardiovascular risk fac-
tors are met: abdominal obesity, low
HDL values, elevated triglycerides,
hypertension, and affected fasting
plasma glucose. This definition is ac-
cepted by the International Diabetes
Federation'” and also by the Ameri-
can Society of Cardiology!. The prev-
alence of meeting three, four, or five
components of metabolic syndrome
is often examined and in relation to
the most prevalent combinations:
triglyceride elevations, blood pres-
sure and glycaemia, which in the
Korean study case are described as
more often in men (30, 8%) in rela-
tion to women where they were pres-
ent in 14.5% of the respondents!?.

According to the criteria that take
into consideration the differences
in populations according to the Eu-
ropean criteria of IDF (Europid), i.e.
the Mediterranean type to which we
belong, the following values have
been determined for the metabolic
syndrome criteria: waist circumfer-
ence for men > 94 cm for men and
> 80 cm for women; triglycerides
> 1.7 mmol/L; HDL cholesterol for
men <1.03 mmol/L. and for women
<1.29mmol/L; elevated systolic pres-
sure > 130mmHg and elevated dia-
stolic pressure =85 mmHg, as well
as elevated glycemic values =>5.6
mmol/L.5 In addition, it is necessary
to describe the categories accord-
ing to the body mass index, such as

malnutrition with BMI < 18.5; nor-
mal body weight with BMI of 18.5-
24.9; overweight if BMI = 25-29.9 and
obese with BMI > 30.

The aim of this study is to examine
metabolic changes in patients treat-
ed with SGA regardless of diagnosis.

Material and methods

This was a prospective study of 50 pa-
tients treated at the PHI University
Clinic of Psychiatry and followed up
after 3 months of treatment. Patients
treated with inpatient or outpatient
treatment with SGA (risperidone,
olanzapine, clozapine, quetiapine,
aripiprazole) were included. Patients
met the ICD-10 criteria for: schizo-
phrenia disorders, schizoaffective
disorders, acute psychotic disorders,
persistent delusional disorders (F20-
F29), affective disorders (F30-F34) as
well as other diagnoses such as inad-
equate personality structure (F60),
compulsive disorder (F 42), inorganic
insomnia (F51), and other disorders.

Inclusion criteria: Patients aged 18-65
who meet the criteria for the above
disorders and who have given con-
sent.

Exclusion criteria: no consent given,
diagnosed with type 2 diabetes mel-
litus (DM) before SGA, pregnancy and
lactation.

Using a clinical interview, demo-
graphic data were obtained (gen-
der/sex, age, employed/unemployed,
marital status, smoker, etc.), cur-
rent and past illnesses, family his-
tory of diabetes mellitus, and then
a psychiatric examination was per-
formed and evaluation using clinical
scales: Brief Psychiatric Rating Scale
(BPRS) and Clinical Global Impres-
sion - Severity (CGI-S). According to
the recommendations of the Euro-
pean Psychiatric Association from
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2009, the somatic condition was tak-
en into consideration through vital
signs: blood pressure (BP) and pulse,
height, weight and measurement of
waist and hip circumference from
which BMI will be obtained. Labo-
ratory tests that were monitored
were: fasting glycaemia, lipid status,
HDL (high density lipoprotein), LDL
(low density lipoprotein), TG (tri-
glycerides), glycosylated hemoglobin
(HgA1C) which were determined be-
fore the beginning of the therapy and
after three months. Each patient re-
ceived information on the risk of de-
veloping metabolic syndrome and a
recommendation for a hygienic-diet
regimen according to the WHO.

The statistical analysis of the data ob-
tained from the research was done
in the statistical program SPSS 23.0.
Shapiro Wilk’s test was used to test
the normality of the data distribution.
The categorical (attributive) variables
are represented by absolute and rela-
tive numbers. The numerical (quanti-
tative) variables are represented by av-
erage, standard deviation, minimum
and maximum values, median value
and interquartile rank. Student t-test
for dependent samples and Wilcoxon
matcher pairs test were used to com-
pare the analyzed variables before the
start of therapy and 3 months later,
while Chi-square test, Student t-test

Patients included
in the study (n=50)

were used to compare the variables in
relation to gender, independent sam-
ples and Mann-Whitney test. Equiva-
lent dose correlation with certain
variables was analyzed using Pear-
son’s linear correlation coefficient
and Spearman’s rank correlation co-
efficient. Statistical significance was
defined at the level of p <0.05.

Results

The survey included 50 respondents
who met the inclusion criteria. From
the beginning, due to the current
symptomatology and the need for
correction of the treatment or due
to the somatic condition, 5 respon-
dents were excluded (one patient was
transferred to another treatment
facility, one patient had high glyce-
mic values, one patient was placed
in a depot preparation which is not
included in the study, one patient
was diagnosed with psychoorganic
syndrome, and one patient devel-
oped a complication of a metabolic
nature that has been described as a
case study™. Out of the remaining 45
patients, at the first control after 3
months, only 15 patients were fol-
lowed up who received appropriate
parameters for analysis and com-
parison. An overview of this data is
given in Figure 1.

Excluded patients (n=5) ]

Patients with control after 3 months
(n=15)

Figure 1. Diagram of patients involved
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From the obtained parameters we
present the demographic indicators
in Table 1. The research included
50 respondents, aged 18 to 63 years,

with average age 37.4 = 12.5 years. The
gender structure of the respondents
consists of 48% (24) male patients and

52% (26) female patients.

Table 1. Overview of the respondents according to demographic characteristics

Parameter N (percent %)
Gender/Sex
Men 24 (48)
Women 26 (52)
Age
mean = SD 3744 £12.5
min - max 18- 63
Marital Status
- married 16 (32)
- devorced 6(12)
- single 27 (54)
-no data 1(2)
Employment Status
- unemployed 29 (58)
- employed 19 (38)
- pensioner 2 (4)
Smoker
-yes 23 (46)
-no 27 (54)
Previously treated
- yes 22 (44)
-no 28 (56)
Family anamnesis for DM
- yes 8 (16)
o 42 (84)

Table 2 shows patients according to
diagnoses, and the presentation in-
cludes acute psychoses (F23), chronic
psychoses (F20, F21, F22, F25), affec-

tive disorders (F30, F31, F32, F33, F34)
and other disorders (F41), F42, F45,

F51).

Table 2. Overview of patients according to diagnoses

Diagnosis N (%)
Acute Psychosis (AP) 18 (36)
Chronic Psychosis (CP) 17 (34)
Affective disorders (AD) 11(22)
Other Disorders (OD) 4 (8)

75




Table 3 shows distribution of respondents in relation to the type of the pre-

scribed therapy.

Table 3. Overview of used second generation antipsychotics
. . Start Second visit

Diagnosis N (%) mean + SD N (%) mean + SD

Aripiprazole 11(22) 22,50+36,20 6(12) 16,67+6,83
Clozapine 2(4) 1(2)
Quetiapine 4(8) 75,00£35,36 3(6) 56,25£12,5
Risperidone 17 (34) 3,19+1,33 4(8) 4,25+0,96
Olanzapine 16 (32) 9,71£5,15 2 (4)

Table 4 shows the data on how many
criteria of the metabolic syndrome
were present at the beginning of the
study. On this table it can be seen
that out of the total number of re-
spondents, 64% are those who have

a larger waist circumference accord-
ing to the criteria for the population
of the Mediterranean or according to
EUROID, of which 14 male and 18 fe-
male respondents.

Table 4. Present criteria of metabolic syndrome in the respondents

Criteria N %
Wiaist Circumference 50 100
Men > 94cm 14 28
Women > 90cm 18 36
Blood Pressure(BP) 47 100
Systolic>130mmHg 7 149
Diastolic>85mmHg 18 38,3
BMI 48 100
25-29,9 13 271
> 30 15 31,3
Glycaemia 46 100
Fasting > 5,6 mmol/L 18 39,1
HDL 30 100
Men<1,03mmol/L 2 6,7
Women<1,29mmol/L 5 16,7
Fulfilled Criteria 50 100
<1 30 60

2 1 22
3 8 16
4 1 2

In the criterion of increase in blood
pressure, at 53.2% of the respondents
it is with higher values, and the per-
centage is higher in diastolic pressure.
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were 29.2% of the respondents, but



also the percentage of persons with
TT above average (overweight) were
27,1% of respondents. Fasting blood
glucose was above the recommended
average at 18 people or 39.1% had an
increase. The parameter with lower
HDL values was present in 23.4% of
the respondents, a slightly higher
percentage in women. In relation to
the criteria present for metabolic syn-
drome, it can be seen in Table 4 that
even on the first visit, 18% had 3 and
more fulfilled metabolic syndrome
diagnosis criteria, which should be
prevented from further progression.

In order to determine the differenc-
es in the analyzed parameters of the
metabolic syndrome that were avail-
able for comparison after 3 months
of treatment, only the results of pop-
ulation of 15 respondents who had
complete data were taken for mutual

comparison. The results of the sta-
tistical analysis for the tested differ-
ences in the analyzed parameters be-
tween the two time points, before the
start of therapy and after 3 months of
therapy are shown in Table 5. No sta-
tistically significant difference was
found in the values of BMI (p = 0.13),
glycaemia (p = 0.75), total cholesterol
(p = 0.64), triglycerides (p = 0.67), HDL
(p = 0.15), LDL (p = 0.75), HgAI1C (p =
0, 18), BPRS score (p = 0.63), and sys-
tolic pressure (p = 0.27), whereas af-
ter 3 months of therapy a significant
difference was found in the values of
CGI-S score (p = 0.00007) and diastolic
pressure (p = 0.038). After 3 months
of therapy, a significant reduction in
CGI-S score (4.67 = 0.65 vs. 3.75 = 0.62)
and diastolic pressure (91.9 * 14.9 vs.
79.7 = 6,4) was registered.

Table 5. Overview of the tested differences before and after 3 months of treatment

Parameters First visit Second visit el
mean + SD mean + SD
BMI 30.5+8.8 31.8+85 t=1.6 p=0.13
Glycaemia 548+09 557+04 t=0.3 p=0.75
Total cholesterol 5009 4908 t=0.5 p=0.64
Triglycerides (TG) 13204 138+ 0.6 t=0.4 p=0.67
HDL 2.07+06 1.68+0.3 t=1.7 p=0.15
LDL 25709 23809 t=0.3 p=0.75
HgA1C 58+0.5 49+24 t=0.9 p=0.37
BP- systolic 121.3+19.2 116.7 £ 10.0 t=1.2 p=0.27
BP - diastolic 91.9+149 79764 t=2.5*p=0.038
BPRS 344 +12.2 389+325 7=1p=0.3
t=6.2
CGI-S 47+ 06 3706 425000007
t (Student t-test for dependent samples) *p<0.05;***p<0.0001

Z (Wilcoxon matched pairs test)

The study also analyzed the correla-
tion between the equivalent dose of
SGA with BMI, glycaemia, total cho-
lesterol, TG, HDL, LDL, blood pressure
and HgAIC. The correlation between
the equivalent dose of SGA and BMI (p

= 0.014) was confirmed as significant,
which according to the value of Pear-
son’s correlation coefficient is negative,
i.e. indirect and of moderate intensity
(r = -0.637). It shows that with increas-
ing the equivalent dose of the SGA, the
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body mass index decreases, and vice
versa. The obtained correlation of BMI

with the applied equivalent dose of SGA
is graphically shown in Figure 2.

BMI =40,082 - ,0517 * ekBuBanneHTHa ao3a

55

Correlation: r =-,6371

50 |

BMI

200

0 50 100 150

€KBMBarieHTHa gosa

400 450

0,95 Conf.Int.

250 350

Figure 2. Correlation of BMI with the equivalent dose of administered SGA

Discussion

This is a first study in our country
that monitors and controls the pa-
rameters that are key to diagnosing
metabolic syndrome in patients treat-
ed with SGA. The results confirmed
the presence of metabolic disorders
in patients that can lead to increased
cardiovascular risk and the occur-
rence of type 2 diabetes mellitus. The
results of the study showed that at the
beginning 64% of respondents had an
increased waist circumference, and
53.2% were with elevated blood pres-
sure values. In terms of BMI, 31.3% of
respondents were with a score higher
than 30, but also 27.1% of respondents
were overweight. Examination of the
laboratory parameters of glycaemia
showed elevated values in 39.1% of
the subjects, and decreased values of
HDL in 23.4%. Thereby, 18% of the re-
spondents met 3 or more criteria for
MetS.
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These data are in line with data from
the IDF, which estimates that meta-
bolic syndrome occurs due to a sed-
entary lifestyle in the modern world,
and it is estimated that about 25% of
the world’s population has metabolic
syndrome®. Therefore, predictors of
metabolic syndrome through anthro-
pometric measurements and bioelec-
trical measurements (Bio-Electrical
Impedance Analysis i.e. BIA-test val-
ues) belonging to the latest technolo-
gies are introduced. Numerous other
studies have confirmed a prevalence
of MetS of 23-29% depending on gen-
der16 or 20-30% in the general popu-
lation, and which increases with age
with respect to gender ",

Regarding the examined differences
in the parameters of MetS2%* after
three months of treatment, a highly
significant difference was found in
the values of the CGI-S score (regis-
tered significant decrease thereof), as



well as a statistically significant dif-
ference in diastolic pressure which
showed a significant reduction in
initial values. Both parameters indi-
cate a significantly improved state,
one (CGI-S score) by directly measur-
ing the condition, and the other in-
directly by calming the mental state
leading to a reduction in anxiety
and a consequent reduction in dia-
stolic blood pressure”?. Unlike other
studies which, after 6 months?% of
monitoring MetS parameters, found
weight gain and increase in total
cholesterol and triglyceride levels,
whereas our study found no chang-
es, perhaps because the monitoring
was only three month long.

Because SGAs vary widely in their
effect on MetS parameters®’ 23! and
to avoid dose influence, conversion
to chlorpromazine equivalent dos-
es was performed3*3*. The obtained
correlation between the equivalent
doses of SGA and MetS which is neg-
ative, i.e. indirect and of moderate
intensity, shows that with increas-
ing the equivalent dose of SGA, the
body mass index decreases and vice
versa. This is significant because
there is no direct positive correla-
tion between the doses used and the
increase in TT and the occurrence of
MetS.

In order to get a more complete pic-
ture of the impact of SGA on the
occurrence of MetS, it is necessary
to process data from patients who
have not been previously treated
with such drugs (drug-naive). In ad-
dition, another limitation of this re-
search is the insufficient number of
respondents for the reliability of the
obtained data. It should be empha-
sized that the research was conduct-
ed during the period of the declared
pandemic with Covid-19, which pre-
vented the monitoring of patients
and complete processing of respon-
dents, because laboratory tests were

reduced to a minimum and of what is
necessary. Apart from these changes
in the overall organization of the
health system, the current situation
had an impact on the mental health
of both the general population and
the respondents. On the other hand,
the fact from numerous studies that
persons with psychiatric disorders
do not adhere to research protocols
and do not report to scheduled ap-
pointments should be emphasized?®:.

Conclusions

It is very important that patients re-
spond well (60-80%) to antipsychotic
treatment in the first episode of psy-
chosis, but the side effects should be
considered from the very beginning.
Although second-generation anti-
psychotics are better tolerated, they
also carry the risk of side effects in
terms of occurrence of metabolic
syndrome features, and should be
monitored regularly for these pa-
rameters.

Psychiatrists, as well as family phy-
sicians who are in frequent contact
with their patients, in addition to
the therapeutic response to the ap-
plied SGA, need to monitor these pa-
rameters of the metabolic syndrome
regularly, especially BMI, in order
to early recognize and diagnose the
initial changes. Since there is an in-
dividualized response to a particular
SGA that the patient is receiving, it
is necessary, when the early detec-
tion of an increase in one of the pa-
rameters of the metabolic syndrome,
to change the antipsychotic with
another that carries a lower risk of
developing metabolic disorders. In
the meta-analysis that includes 18
antipsychotics, a recommendation is
given which drug has the least effect
and an individualized approach to
treatment is recommended.
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In such conditions, there is a need
for an interdisciplinary approach
and close cooperation, i.e. teamwork
with a specialist in the field of endo-
crinology who would have a role in
managing the risk of type 2 diabetes
mellitus and the risk of cardiovascu-
lar disease.

Although not scientifically proven,
there is hope that understanding
the diagnosis of metabolic syndrome
will motivate people and their GPs to
take appropriate steps to reduce the
risk of CVD and DM2, especially in
the practice of lifestyle modification.
The risk of metabolic disorders can
be reduced by appropriate psychoed-
ucation of patients in terms ofa hy-
gienic-diet regime and proper nutri-
tion, as well as advice on increased
psycho-physical activity. However,
if necessary, appropriate pharmaco-
logical interventions should be ap-
plied depending on the parameters
involved.
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