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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The problems of schizophrenia therapy occupy a leading place 

in both foreign and domestic clinical psychiatry. The paper 
presents the results of a study to identify reliable biomarkers 
for predicting antipsychotic therapy of patients with paranoid 
schizophrenia of the Kazakh ethnic group in the Republic of 
Kazakhstan, conducted within the framework of the project: 
“National program for the introduction of personalized and 
preventive medicine in the Republic of Kazakhstan” IRN 
ОР12165486. 

The effectiveness and tolerability of antipsychotic drugs used 
in the treatment of paranoid schizophrenia in the Republic 
of Kazakhstan according to clinical treatment protocols are 
analyzed. Gender and age-specific dynamics in the clinic of 
paranoid schizophrenia in antipsychotic therapy in persons 
of Kazakh ethnicity are described. Certain genetic features of 
representatives of the Kazakh ethnic group have been identified, 
which can influence the effectiveness and tolerability of 
antipsychotic drugs, which determines the basis of an innovative 
approach to personalized therapy of paranoid schizophrenia 
in patients of the Kazakh ethnic group in the Republic of 
Kazakhstan.

Key words. Paranoid schizophrenia, Kazakh ethnic, 
antipsychotic therapy, biomarkers, genetics, Kazakhstan.
Introduction.

The state of mental health is one of the basic values of both 
an individual and society as a whole, since, on the one hand, it 
determines the physical and social wellbeing of a person, and on 
the other hand, it affects the intellectual potential of the nation, 
the development of production forces and labor resources, the 
moral atmosphere in society as a whole. According to WHO 
forecasts, taking into account the aggravation of social and 
economic problems, the number of people suffering from 
mental and behavioral disorders will increase in the future. An 
unfavorable trend towards an increase in the number of people 
with mental and behavioral disorders is also observed in the 
Republic of Kazakhstan (RK). If the most vigorous and effective 
measures are not taken to stop the trends towards a decrease in 
the level of mental health in the world, then economic, social, 
and medical problems are likely to increase with a high degree 
of probability. Their ever-increasing burden will be incredibly 
costly, in terms of human suffering, disability, crime and 
economic losses.

Schizophrenia is a severe mental illness associated with 
significant social and economic losses [1]. Schizophrenia 
affects about 1% of the world's population [2,3]. The initial 
manifestations of the disease often occur in childhood, 

adolescence or adolescence and can lead to early disability, 
causing significant family and social problems, as well as 
increasing health care costs [4,5].

Modern international epidemiological studies indicate that 40-
46% of patients with schizophrenia have an unfavorable course 
and outcome of the disease with disability [6,7]. According to 
a study by the World Health Organization, which was aimed at 
assessing the global burden of disease in the world, schizophrenia 
is among the 10 most common causes of persistent disability in 
the population of young people (15 years - 44 years) [8].

One of the important aspects of the mental health problem is the 
study of the quality of life in people with mental and behavioral 
disorders, since it is in this area that the main threatening signs 
of destructiveness and scarcity are concentrated [9,10]. In 
modern psychiatry, the concept of quality of life is perceived as 
a humanistic addition to medical practice [11-14]. Indicators of 
quality of life and social functioning, along with clinical data, 
are increasingly being considered as diagnostic criteria, are 
included in official classifications of mental illnesses, which is 
evidence of the importance of their assessment throughout the 
mental illness and the degree of recovery as a result of treatment 
[15-18].

Thus, the overall goal of therapeutic and rehabilitative 
effects is not just to eliminate the symptoms of the disease 
and functional deficiency, but to achieve the highest possible 
level of quality of life for the patient. But, despite the successes 
of modern psychopharmacotherapy, to date, the "recovery 
coefficients in schizophrenia" according to the results of 
epidemiological studies range from 53 to 68%, which determines 
the need to develop and introduce into clinical practice new, 
pathogenetically sound and personalized methods of therapy for 
patients with schizophrenia [19-20].

The study was carried out within the framework of the 
project: "National program for the introduction of personalized 
and preventive medicine in the Republic of Kazakhstan" IRN 
OR12165486.

The purpose of this project was to study and comparative 
analysis of individual methods of biological therapy used in 
the Republic of Kazakhstan for the treatment of patients with 
paranoid schizophrenia of the Kazakh ethnic group to identify 
the dependencies of the influence of genetic factors on their 
effectiveness and safety (tolerability) in this ethnic group.
Materials and Methods.

The study included 1200 patients of the Kazakh population 
with a clinically verified diagnosis: “Paranoid schizophrenia”, 
corresponding to the criteria of the category ICD-10 F20.0 at 
the age of 18 to 65 years. When collecting data on the objects 
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of the study, clinical research methods were used: clinical-
psychopathological and psychometric using the PANSS scale 
and a variant of the UKU international scale for assessing the 
severity of side effects adapted for the purposes of this study to 
objectify the dynamics of the severity of mental disorders and 
undesirable side effects against the background of antipsychotic 
therapy using certain types of psychotropic drugs, followed by 
a comparative analysis of their efficiency and safety. The DNA 
source for genotyping was the blood samples of the examined 
patients, which were obtained during the collection of research 
materials in full compliance with the bioethical norms of clinical 
trials (signing of the patient's informed consent to participate in 
this study).

The statistical method was applied at all stages of the study 
and included the use of descriptive and comparative statistics 
operations. To describe qualitative data, the calculation of 
fractions (%) was used, for quantitative data, the calculation 
of averages and their standard deviation or standard error was 
used. Nonparametric statistical criteria were used to compare 
quantitative data: the Mann-Whitney criterion when comparing 
two independent samples, the Kruskal-Wallace criterion when 
comparing three or more groups. To assess the statistical 
significance of the criteria and refute the null hypothesis, a 
threshold of p<0.05 was used. Statistical data processing was 
performed using the IBM SPSS Statistics program (version 
22.0).
Results.

The frequency of the use of certain types of antipsychotics in 
Kazakhstan in the treatment of paranoid schizophrenia in people 
of the Kazakh ethnic group is shown in Table 1.

The data presented in Figure 1 show that the most commonly 
used antipsychotics in the treatment of paranoid schizophrenia 
in people of the Kazakh ethnic group are: haloperidol (31.8%), 
paliperidone (18.4%), risperidone (18.3%) and clozapine 
(12.5%). This allows us to conclude that of the classical 
antipsychotics, Haloperidol is used more often than all other 
antipsychotics with a confidence of P< 0.05. Of the modern 
antipsychotic drugs (atypical antipsychotics) in the Republic of 
Kazakhstan, Paliperidone and risperidone are most often used in 
the treatment of paranoid schizophrenia, which are statistically 
significantly more often used than Trifluoperazine, Amisulpird, 
Olanzapine, Aripiprazole and Cariprazine (P = 0.01).

The frequency of the use of certain types of antipsychotics in 
the Republic of Kazakhstan in the gender aspect in the treatment 
of paranoid schizophrenia in people of the Kazakh ethnic group, 
as well as their effectiveness are presented in Table 2, 3, 4.

Tables 3-4 and Figures 1-2 present a comparative analysis of 
the effectiveness of antipsychotic drugs (neuroleptics) included 
in the clinical protocol for the diagnosis and treatment of 
schizophrenia approved in the Republic of Kazakhstan based on 
the materials of this study.

The analysis of the data presented in Table 3 and in Figure 1 
showed:

1. Priority effectiveness of individual antipsychotics in the 
appropriate age groups in men of the Kazakh ethnic group 
suffering from schizophrenia:

- Paliperidone – priority effectiveness for the age over 30 years.
- Risperidone – sufficiently effective without significant 

differences in all age groups, with some predominance in the 
age group of 31-50 years.

- Olanzapine – priority efficacy in age groups over 50 years.
- Clozapine – priority efficacy in age groups over 50 years.
- Trifluoperazine – priority efficacy in age groups up to 50 

years.
- Haloperidol – priority effectiveness in age groups over 50 

years.
2. Priority effectiveness of individual antipsychotics for the 

appropriate age groups in men of the Kazakh ethnic group 
suffering from schizophrenia:

- 18-30 years – trifluoperazine.
- 31-50 years – clozapine and trifluoperazine.
- 51 and older – clozapine and haloperidol.
In general, according to the results of this study, clozapine 

(by 40.55 points) and trifluoperazine (by 37.49 points) 
demonstrated the greatest effectiveness in the treatment of 
paranoid schizophrenia in men of the Kazakh ethnic group in 
reducing PANSS scores over 6 months.

The analysis of the data presented in Table 4 and Figure 2 
showed:

1. Priority effectiveness of individual antipsychotics in 
the appropriate age groups in women of the Kazakh ethnic 
group suffering from schizophrenia:

- Paliperidone – sufficient effectiveness without significant 
differences in all age groups.

- Risperidone – priority efficacy in age groups over 50 years.
- Olanzapine – priority efficacy in age groups over 50 years.
- Clozapine – high efficacy in all age groups.
- Trifluoprazine - priority effectiveness in age groups up to 50 

years.
- Haloperidol – a priority efficacy in the age group of 18-30 

years.
2. Priority effectiveness of individual antipsychotics for 

the appropriate age groups in women of the Kazakh ethnic 
group suffering from schizophrenia:

- 18-30 years – clozapine and haloperidol.
- 31-50 years – clozapine and haloperidol.
- 51 years and older – clozapine and risperidone.
In general, according to the results of this study, clozapine (by 

45.14 points) and haloperidol (by 37.56 points) demonstrated the 
greatest effectiveness in the treatment of paranoid schizophrenia 
in women of the Kazakh ethnic group in reducing PANSS scores 
over 6 months.

Summarizing the data obtained in this study on the analysis of 
the effectiveness of certain antipsychotic drugs in the treatment 
of paranoid schizophrenia in patients of the Kazakh ethnic 
group, it was possible to clarify their priority effectiveness in 
the corresponding sex and age groups, which can be used in 
methodological recommendations:

- Paliperidone – a priority efficacy for men over the age of 30, 
and for women it can be recommended for all age groups of the 
adult population.

- Risperidone – quite effective for men in all age groups, and 
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Антипсихотический препарат Age - three groups Totalup to 30 years from 31 to 50 years 51+ years old
Paliperidone (Invega, Xeplion, 
Trevikta)

Count 50 124 47 221
% within 24,6% 18,6% 14,2% 18,4%

Kariprazine (Reagil) Count 3 4 3 10
% within 1,5% 0,6% 0,9% 0,8%

Risperidone (Rispolept, Rispolept 
Consta)

Count 36 126 58 220
% within 17,7% 18,9% 17,6% 18,3%

Aripiprazole (Aripegis) Count 1 3 1 5
% within 0,5% 0,4% 0,3% 0,4%

Olanzapine (Ziprexa, Ferzapine, 
Olfrex)

Count 21 41 24 86
% within 10,3% 6,1% 7,3% 7,2%

Amisulpride (Solian, Soleron) Count 8 24 15 47
% within 3,9% 3,6% 4,5% 3,9%

Clozapine (Azaleptin) Count 22 70 58 150
% within 10,8% 10,5% 17,6% 12,5%

Trifluoperazine (Triftazine) Count 8 42 30 80
% within 3,9% 6,3% 9,1% 6,7%

Haloperidol (Galopril) Count 54 233 94 381
% within 26,6% 34,9% 28,5% 31,8%

Total Count 203 667 330 1200
% within 100,0% 100,0% 100,0% 100,0%

Chi-Square Tests
Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 33,240a 16 ,007
Likelihood Ratio 32,195 16 ,009
Linear-by-Linear Association 7,505 1 ,006
N of Valid Cases 1200
a. 5 cells (18,5%) have expected count less than 5. The minimum expected count is ,85.

Table 1. Frequency of use of certain types of antibiotics used in the treatment of paranoid schizophrenia in Kazakh ethnic groups in the Republic 
of Kazakhstan.

Crosstab

Antipsychotic drug gender Total
male female

Paliperidone (Invega, Xeplion, Trevikta) Count 115 106 221
% within 18,3% 18,5% 18,4%

Kariprazine (Reagil) Count 5 5 10
% within 0,8% 0,9% 0,8%

Risperidone (Rispolept, Rispolept 
Consta)

Count 126 94 220
% within 20,1% 16,4% 18,3%

Aripiprazole (Aripegis) Count 3 2 5
% within 0,5% 0,3% 0,4%

Olanzapine (Ziprexa, Ferzapine, Olfrex) Count 43 43 86
% within 6,8% 7,5% 7,2%

Amisulpride (Solian, Soleron) Count 18 29 47
% within 2,9% 5,1% 3,9%

Clozapine (Azaleptin) Count 82 68 150
% within 13,1% 11,9% 12,5%

Trifluoperazine (Triftazine) Count 37 43 80
% within 5,9% 7,5% 6,7%

Haloperidol (Galopril) Count 199 182 381
% within 31,7% 31,8% 31,8%

Total Count 628 572 1200
% within 100,0% 100,0% 100,0%

Table 2. Frequency of use of certain types of antipsychotics in the Republic of Kazakhstan in the gender aspect in the treatment of paranoid 
schizophrenia in people of the Kazakh ethnic group.
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for women, priority effectiveness in age groups older than 50 
years.

- Olanzapine – a priority efficacy for men and women in the 
age groups over 50 years.

- Clozapine – priority effectiveness for men in age groups over 
50 years, and for women - high efficiency in all age groups.

- Trifluoprazine – a priority efficacy for men and women in the 
age groups up to 50 years.

- Haloperidol – a priority for men in the age groups over 50 
years, and for women - in the age group of 18-30 years.

An analysis of the safety of the use of certain types of 
antipsychotic drugs included in the current clinical protocol for 
the diagnosis and treatment of schizophrenia in the Republic of 
Kazakhstan is presented in Table 3 and Figure 4.

The analysis of the data presented in Table 5 and Figure 
3 allowed:

Figure 1. Comparative data on the decrease in PANSS scores over 6 months of observation when using various antipsychotic drugs in the 
treatment of paranoid schizophrenia in Kazakh ethnic men.

Figure 2. Comparative data on the decrease in PANSS scores over 6 months of observation when using various antipsychotic drugs in the treatment 
of paranoid schizophrenia in Kazakh ethnic women.
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Age
The average number of points reduction on the PANSS scale for 6 months. Observations, mean±standard deviation

Paliperidone Risperidone Olanzapine Clozapine Trifluoperazine Haloperidol
18-30 years old 26,37±12,22 33,83±19,21 33,31±14,98 34,00±19,42 43,50±4,95 33,63±18,14
31-50 years old 33,74±21,07 36,19±25,04 29,62±13,14 39,77±21,26 41,80±22,57 36,57±22,62
51 years and older 39,24±17,20 32,56±18,22 38,44±19,68 47,89±23,46 37,13±20,68 48,82±23,74
Total1:
(Average score 
excluding age)

33,01±18,99 34,86±22,36 32,58±17,30 41,67±22,04 40,00±21,01 38,49±22,69

1A statistically significant difference was confirmed at p=0.022.

Table 3. Comparative data on the effectiveness of antipsychotics in the treatment of paranoid schizophrenia in certain age groups in Kazakh ethnic 
men during 6 months of follow-up.

Age The average number of points reduction on the PANSS scale for 6 months. Observations, mean±standard deviation
Paliperidone Risperidone Olanzapine Clozapine Trifluoperazine Haloperidol

18-30 years1 30,48±13,69 25,86±9,79 27,00±9,74 45,82±18,54 41,17±17,26 44,45±15,02
31-50 years2 30,84±14,76 33,81±14,31 24,18±11,70 45,11±18,70 32,41±10,69 39,11±16,83
51 years and older3 29,39±10,44 38,74±16,09 33,13±14,21 48,58±19,38 27,80±9,94 35,85±16,77
Total:
(Average score 
excluding age4)

30,41±13,32 34,84±14,92 30,37±12,26 46,81±18,78 32,02±12,00 38,77±16,71

1 statistically significant difference was confirmed at p=0,003.
2 statistically significant difference was confirmed at p=0.002.
3 A statistically significant difference was confirmed at p<0,001.
4 A statistically significant difference was confirmed at p<0,001

Table 4. Comparative data on the effectiveness of antipsychotics in the treatment of paranoid schizophrenia in certain age groups in Kazakh ethnic 
women during 6 months of follow-up.

Age The average number of points on the UKU side effects severity scale for 6 months. Observations, mean±standard error
Paliperidone Risperidone Olanzapine Clozapine Trifluoperazine Haloperidol

18-30 years 0,48±0,15 0,31±0,10 0,62±0,27 0,27±0,14 0,5±0,5 0,31±0,10
31-50 years1 0,63±0,15 0,81±0,14 0,48±0,18 0,41±0,12 1,05±0,44 0,4±0,08
51 years and older 0,43±0,23 0,56±0,15 1,11±0,42 0,85±0,30 0,53±0,27 0,97±0,22
Total:
(Average score 
excluding age)2

0,56±0,10 0,64±0,09 0,65±0,15 0,54±0,12 0,81±0,27 0,5±0,07

1A statistically significant difference was confirmed at p=0,018.
2 A statistically significant difference was confirmed at p=0,032.

Table 5. Comparative data on the severity of side effects (safety) of the use of antipsychotics used in the treatment of paranoid schizophrenia in 
men of Kazakh ethnicity during 6 months of follow-up.

Age The average number of points on the UKU side effects severity scale for 6 months. Observations, mean±standard error
Paliperidone Risperidone Olanzapine Clozapine Trifluoperazine Haloperidol

18-30 years 1,17±0,31 1,86±0,88 0,75±0,49 1,73±0,47 1,5±0,81 1,68±0,46
31-50 years1 0,68±0,14 0,88±0,18 0,9±0,31 1,58±0,33 2,0±0,32 1,33±0,17
51 years and older2 0,46±0,19 1,71±0,35 1,07±0,37 2,39±0,37 1,07±0,35 1,25±0,22
Total:
(Average score 
excluding age)3

0,74±0,12 1,22±0,18 0,93±0,21 1,97±0,23 1,6±0,24 1,35±0,13

1 A statistically significant difference was confirmed at p=0,006.
2 A statistically significant difference was confirmed at p=0,002.
3 A statistically significant difference was confirmed at p<0,001.

Table 6. Comparative data on the severity of side effects (safety) of antipsychotics used in the treatment of paranoid schizophrenia in Kazakh ethnic 
women during 6 months of follow-up.
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1. To determine the increased risk of side effects when using 
certain antipsychotics in the appropriate age groups in men 
of the Kazakh ethnic group suffering from schizophrenia:

- Paliperidone – men aged 31-50 years are more at risk of side 
effects.

- Risperidone – men aged 31-50 years are more at risk of 
developing side effects.

- Olanzapine – men over the age of 50 are more at risk of 
developing side effects.

- Clozapine – men in the age groups over 50 are more at risk 
of developing side effects.

- Trifluoprazine – men aged 31-50 years are more at risk of 
developing side effects.

- Haloperidol – men in the age groups over 50 are more at risk 
of developing side effects.

2. To identify the safest antipsychotics for their use in the 
treatment of paranoid schizophrenia in certain age groups 
of Kazakh ethnic men:

- 18-30 years – risperidone, clozapine, and haloperidol
- 31-50 years – clozapine and haloperidol
- 51 years and older – paliperidone, risperidone and 

trifluoperazine.
The analysis of the data presented in Table 6 and Figure 4 

allowed:
1. To determine the increased risk of side effects when 

using certain antipsychotics in the appropriate age groups 
in women of the Kazakh ethnic group suffering from 
schizophrenia:

- Paliperidone – women aged 18-30 years are more at risk of 
side effects.

- Risperidone – women aged 18-30 years are more at risk of 
developing side effects.

- Olanzapine - women in the age groups over 50 are more at 
risk of developing side effects.

- Clozapine - women in the age groups over 50 are more at risk 
of developing side effects.

- Trifluoprazine - women aged 31-50 years are more at risk of 
developing side effects.

- Haloperidol - women aged 18-30 years are more at risk of 
developing side effects.

2. To identify the safest antipsychotics for their use in the 
treatment of paranoid schizophrenia in certain age groups 
of Kazakh ethnic women:

- 18-30 years – olanzapine.
- 31-50 years – paliperidone.
- 51 years and older – paliperidone.
According to the conducted clinical observations, the safest 

antipsychotics in the treatment of paranoid schizophrenia in men 
of the Kazakh ethnic group should be considered paliperidone, 
clozapine and haloperidol, and for women of the Kazakh ethnic 
group – olanzapine and paliperidone. In general, it should be 
recognized that the severity of side effects in women exceeds 
that in men, which should be taken into account when selecting 
doses of antipsychotic drugs and their correctors (Figure 5).

As a result of a genetic study of the biological material 
collected during the implementation of the tasks of this project, 

genetic polymorphisms have been identified and studied, which 
are important in the effectiveness and risk of undesirable side 
effects when using antipsychotics in the treatment of paranoid 
schizophrenia in persons of the Kazakh ethnic group, which are 
presented in Table 6.
Conclusion and outputs.

1. According to the results of this study, clozapine (by 40.55 
points) and trifluoperazine (by 37.49 points) demonstrated 
the greatest effectiveness in the treatment of paranoid 
schizophrenia in men of the Kazakh ethnic group in reducing 
PANSS scores over 6 months. The priority effectiveness of 
individual antipsychotics in the corresponding age groups in 
men of the Kazakh ethnic group suffering from schizophrenia 
was determined: Paliperidone – for the age over 30 years; 
Risperidone – without significant differences in all age groups; 
Olanzapine – in age groups over 50 years; -Clozapine - in age 
groups older than 50 years; Trifluoprazine - in age groups up to 
50 years; Haloperidol - in age groups older than 50 years.

Thus, the priority effectiveness of individual antipsychotics for 
the corresponding age groups in men of the Kazakh ethnic group 
suffering from schizophrenia has been determined: 18-30 years 
– trifluoperazine; 31-50 years – clozapine and trifluoperazine; 
51 and older – clozapine and haloperidol, which can be used 
in recommendations for a personalized approach in choosing 
the most effective type of antipsychotic therapy for men of the 
Kazakh ethnic group according to the age of the patients.

2. According to the results of this study, clozapine (by 45.14 
points) and haloperidol (by 37.56 points) demonstrated the 
greatest effectiveness in the treatment of paranoid schizophrenia 
in women of the Kazakh ethnic group in reducing PANSS 
scores over 6 months. The priority effectiveness of individual 
antipsychotics in the corresponding age groups in women of 
the Kazakh ethnic group suffering from schizophrenia was 
determined: Paliperidone – without significant differences in all 
age groups; Risperidone – in age groups older than 50 years; 
Olanzapine – in age groups older than 50 years; Clozapine – in 
all age groups; Trifluoprazine - in the age groups up to 50 years; 
Haloperidol - in the age group of 18-30 years.

Thus, the priority effectiveness of individual antipsychotics for 
the corresponding age groups in women of the Kazakh ethnic 
group suffering from schizophrenia has been determined: 18-30 
years – clozapine and haloperidol; 31-50 years – clozapine and 
haloperidol; 51 and older – clozapine and risperidone, which 
can be used in recommendations for a personalized approach 
in choosing the most effective type of antipsychotic therapy for 
women Kazakh ethnic group in accordance with the age of the 
patients.

3. According to the results of this study, an increased risk of 
side effects was determined when using certain antipsychotics 
in the appropriate age groups in men of the Kazakh ethnic group 
suffering from schizophrenia: Paliperidone – at the age of 31-50 
years; Risperidone – at the age of 31-50 years; Olanzapine - at 
the age of 18-30 years; Clozapine – in age groups older than 50 
years; Trifluoprazine - at the age of 31-50 years; Haloperidol - 
in age groups older than 50 years.

The safest antipsychotics have been identified for their use in 
the treatment of paranoid schizophrenia in certain age groups 
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Antipsychotic Gene polymorphism
The predominance of the 
genotype in persons of the 
Kazakh ethnic group

Clinical effects and recommendations

 Haloperidol

rs1135840 polymorphism of the gene 
CYP2D6*2: А=С, В=G

Heterozygotes AB and 
homozygotes predominate

For slow metabolizers of CYP2D6, it is to use 60% of the normal dose 
of haloperidol, and for ultrafast metabolizers of CYP2D6 - use a dose 
1.5 times higher than normal or choose an alternative to haloperidol.

rs17143212 polymorphism of the 
gene ABCB5: T=A, C=B BB homozygotes predominate. Lower risk of toxic reactions of haloperidol in comparison with 

heterozygotes АВ.

rs1049353 polymorphism of the gene 
CNR1: T=A, C=B

BB and AB genotypes 
dominate.

Carriers of the BB genotype are susceptible to an increase in body 
weight when prescribed haloperidol, compared with other carriers of 
the AB and AA genotypes.

rs909706 polymorphism of the gene 
DTNBP1: T=А, С=В AB heterozygotes predominate Greater adherence and better response to haloperidol treatment 

compared to carriers of the BB genotype.

rs4680 polymorphism of the gene 
COMT: A=A, G=B 

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype are less susceptible to metabolic 
syndrome, as well as a lower risk of developing extrapyramidal 
syndromes, unlike AB carriers at increased risk.

Risperidone
Paliperidone

rs6313 polymorphism of the gene 
HTR2A: А=А, G=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype may be characterized by a reduced 
response to risperidone therapy, while heterozygous AB carriers have 
an intermediate position and have a positive response to risperidone in 
comparison with BB.

rs776746 polymorphism of the gene 
CYP3A5*3/*3: T=A, C=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the АВ genotype may have higher levels of risperidone in 
serum.

rs1045642 polymorphism of the gene 
ABCB1: Т=А, С=В

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype may require higher doses of risperidone 
compared to AA carriers.

rs2032582 polymorphism of the gene 
ABCB1: A=A, C=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype may require higher doses of risperidone 
compared to AA carriers.

rs4818 polymorphism of the gene 
COMT: A=С, G=B

The distribution of genotypes is 
in favor of АВ and AA.

Carriers of the AA genotype have the worst underestimated response 
to risperidone therapy compared to AB and BB carriers.

rs9606186 polymorphism of the gene 
COMT: С=А, G=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype are associated with an increased reaction to 
risperidone in patients with schizophrenia compared with AA+AB genotypes.

rs4680 polymorphism of the gene 
COMT: A=A, G=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype are associated with an increased reaction 
to risperidone in patients with schizophrenia compared with AA+AB 
genotypes.

rs1799978 polymorphism of the gene 
DRD2: A=Т, С=B

The distribution of genotypes is 
in favor of АВ and АА.

In carriers of the AA genotype, the biotransformation time of 
the drugs olanzapine and risperidone may be prolonged until the 
therapeutic effect is achieved.

rs1800497 polymorphism of the gene 
ANKK1, DRD2: A=A, G=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the BB genotype have an underestimated prolactin level during 
treatment with risperidone in comparison with the AA and AB genotypes.

rs3803300 polymorphism of the gene 
AKT1: T=A, C=B

The distribution of genotypes is 
in favor of AB and BB.

In carriers of the ВВ genotype in response to therapy may be 
underestimated when treated with risperidone in comparison with 
the AA and AB genotypes. The AB genotype is associated with an 
increased reaction to risperidone compared to the AA genotype.

rs2494732 polymorphism of the gene 
AKT1: Т=А, С=В

The distribution of genotypes is 
in favor of AB and BB.

In carriers of the ВВ genotype in response to therapy may be 
underestimated when treated with risperidone in comparison with 
the AA and AB genotypes. The AB genotype is associated with an 
increased reaction to risperidone compared to the AA genotype.

Table 7. Genetic polymorphisms that are important in the effectiveness and risk of undesirable side effects when using antipsychotics in the 
treatment of paranoid schizophrenia in people of the Kazakh ethnic group.

Figure 3. Comparative analysis of the severity of side effects (safety) of the use of antipsychotics used in the treatment of paranoid schizophrenia 
in Kazakh ethnic men during 6 months of follow-up (according to the UKU side effects severity scale). 
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Olanzapine

rs762551 polymorphism of the gene 
CYP1A2: A=A, C=B

The distribution of genotypes is 
in favor of АВ and АА.

Carriers of the AA genotype have a reduced response to olanzapine 
therapy. In carriers of the AB genotype adherence to olanzapine 
manifests better in comparison with the AA genotype.

rs776746 polymorphism of the gene 
CYP3A5: T=A, C=B

The distribution of genotypes is 
in favor of AB and BB.

Carriers of the AB genotype in combination with the allele of normal 
function may be exposed to increased exposure to olanzapine [116-117].

rs6313 polymorphism of the gene 
HTR2A: А=А, G=B 

The distribution of genotypes is 
in favor of AB and BB.

Patients with the AB genotype treated with olanzapine are more 
susceptible to weight gain compared to carriers of the AA genotype.

rs61750900 polymorphism of the 
gene UGT2B10: T=A, G=B

The distribution of genotypes is 
in favor of AB and BB.

AB and AA genotypes are characterized by reduced glucuronidation 
of olanzapine. Carriers of the BB genotype act as a normal variant of 
biotransformation and adherence to olanzapine.

rs887829 polymorphism of the gene 
UGT1A1: Т=А, С=В

The distribution of genotypes is 
in favor of AB and BB.

CC=BB carriers of this genotype have significantly higher blood 
glucose levels.

rs2266780 polymorphism of the gene 
FMO3: A=A, G=B

The distribution of genotypes is 
in favor of АВ and АА.

Carriers of the AA allele have elevated concentrations of olanzapine 
N-oxide in the blood serum. Patients with the AA genotype who have 
responded to treatment with neuroleptics may need to reduce the dose 
of neuroleptics compared to patients with the CC genotype.

rs2032582 polymorphism of the gene 
ABCB1: A=A, C=B The distribution of genotypes is 

in favor of AB and BB.
СС=ВВ genotype is associated with an increased dose of neuroleptics 
in patients with schizophrenia compared to the AA genotype.

rs1045642 polymorphism of the gene 
ABCB1: Т=А, С=В

The distribution of genotypes is 
in favor of AB and BB.

The AA genotype is not associated with olanzapine exposure in 
healthy individuals compared to the AB+BB genotypes. Patients 
with the AA genotype may need to reduce the dose of neuroleptics 
compared to patients with the BB genotype.

rs1128503 polymorphism of the gene 
ABCB1: A=A G=B

The distribution of genotypes is 
in favor of AB and BB.

СС=ВВ genotype characterizes a significantly higher exposure and 
reduced clearance of olanzapine.

rs3842 polymorphism of the gene 
ABCB1: Т=А, С=В

The distribution of genotypes is 
in favor of АА and АВ. 

BB and AB genotypes are at risk of palpitations and asthenia when 
treating schizophrenia with olanzapine.
TT=AA genotypes are less likely to develop adverse effects of 
olanzapine treatment.

rs3813928 polymorphism of the gene 
HTR2C: Т=А, С=В

The distribution of genotypes 
is in favor of BB=CC and 
B=C and AB=CT and A=T 
genotypes.

Allele A is associated with a decrease in the likelihood of obesity 
in olanzapine treatment in people with schizoaffective disorder and 
schizophrenia compared to allele В.

rs1414334 polymorphism of the gene 
а HTR2C: С=А, В=G

The distribution of genotypes is 
in favor of ВВ=GG and В=G 
and АВ=СG and А=C

Allele C=A is associated with an increased likelihood of metabolic 
syndrome in olanzapine treatment in people with schizoaffective 
disorder or schizophrenia compared to the allele G=B.

rs518147 polymorphism of the gene 
HTR2C: С=А, В=G

The distribution of genotypes is 
in favor of ВВ=GG and В=G 
and АВ=СG and АА=СC

AA genotype have a reduced risk of weight gain.
Patients with two X chromosomes, BB and AB genotypes, treated 
with olanzapine may have an increased risk of weight gain compared 
to patients with АА genotype.

rs6314 polymorphism of the gene 
HTR2A: A=A, G=B

The dominant position in the 
distribution of genotypes is 
occupied by the BB genotype

The BB genotype determines an increased response to olanzapine 
compared to other genotypes.

rs1076560 polymorphism of the gene 
DRD2: A=A, C=B

The dominant position in the 
distribution of genotypes is 
occupied by genotypes BB and 
AB

Patients with the BB genotype may have a reduced response to 
olanzapine therapy. АА+АВ genotypes are associated with an 
increased reaction to olanzapine in people with schizophrenia 
compared to the CC=BB genotype.

rs2734842 polymorphism of the gene 
DRD2: С=А, G=B

The predominant number 
consists of genotypes BB and 
AB.

The G=B allele is associated with increased prolactin levels in the 
treatment of women with olanzapine compared to the C=A allele.

rs6279 polymorphism of the gene 
DRD2: С=А, G=B

The predominant number 
consists of genotypes BB and 
AB.

The G=B allele is associated with increased prolactin levels in the 
treatment of women with olanzapine compared to the C=A allele.

rs6275 polymorphism of the gene 
DRD3: A=А, G=В

The predominant number 
consists of genotypes АА и АВ.

Patients with the AA genotype have increased prolactin concentrations 
when prescribing olanzapine in comparison with BB carriers.
The A allele is associated with increased prolactin levels in the 
treatment of women with olanzapine compared to the G allele. A 
female patients may have mild or moderate mania, type I bipolar 
depression, or treatment-resistant depression.

rs6280 polymorphism of the gene 
DRD3: Т=А, С=В

The predominant number 
consists of genotypes АА и АВ.

Patients with the AA genotype may show a worse response to 
treatment with olanzapine, have a longer remission period, as well 
as heterozygotes AB. Patients with the BB genotype respond best to 
olanzapine therapy [123].
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Aripiprazole

rs1045642 polymorphism of the gene 
ABCB1: А=А, G=В

The predominant number 
consists of genotypes BB and 
AB.

The AA genotype is associated with a decrease in the minimum 
concentrations of aripiprazole adjusted for dose in children compared 
to the AB + BB genotypes. Carriers of the BB genotype may be 
recommended an increased dose of aripiprazole.

rs6277 polymorphism of the gene 
DRD2: A=A, G=B

The predominant number 
consists of genotypes BB and 
AB.

Heterozygotes AB have a reduced reaction to aripiprazole.
Only in carriers of the AA genotype, adherence to drugs has an 
increased positive character.
GG=BB genotype is associated with a reduced response to 
aripiprazole compared to the AA genotype.

rs6311 polymorphism of the gene 
DRD2: Т=А, С=В

The predominant number are 
the BB and AB genotypes.

The TT=AA genotype is associated with an increased risk of tardive 
dyskinesia compared to the BB +AB genotypes.

rs6313 polymorphism of the gene 
DRD2: А=А, G=B

Prevalence of AB and BB 
genotypes

СС=ВВ=GG carriers of this variant of the genotype show the worst 
reaction to treatment with aripiprazole.
AA carriers, on the contrary, respond better to the use of the drug with 
the least undesirable outcomes and the presence of side effects.

Figure 4. Comparative analysis of the severity of side effects (safety) of the use of antipsychotics used in the treatment of paranoid schizophrenia 
in Kazakh ethnic women during 6 months of follow-up (according to the UKU side effects severity scale).

Figure 5. Comparative analysis of the severity of side effects when using certain types of antipsychotics in men and women of the Kazakh ethnic 
group in the treatment of paranoid schizophrenia (in points on the UKU scale)11.
11The indicators (*) are marked, for which a statistically significant difference is confirmed at p<0.05.
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of Kazakh ethnic men: 18-30 years – risperidone; 31-50 years 
– clozapine; 51 and older – clozapine, which can be used in 
recommendations for a personalized approach in choosing the 
safest type of antipsychotic therapy for Kazakh ethnic men in 
accordance with the age of patients.

4. According to the results of this study, an increased risk of 
side effects was determined when using certain antipsychotics 
in the appropriate age groups in women of the Kazakh ethnic 
group suffering from schizophrenia: Paliperidone – at the age of 
18-30 years; Risperidone – at the age of 18-30 years; Olanzapine 
- in age groups older than 50 years; Clozapine - in age groups 
older than 50 years; Trifluoprazine - at the age of 31-50 years; 
Haloperidol - at the age of 18-30 years.

The safest antipsychotics have been identified for their use in 
the treatment of paranoid schizophrenia in certain age groups of 
Kazakh ethnic women: 18-30 years – olanzapine; 31-50 years – 
paliperidone; 51 and older – paliperidone, which can be used in 
recommendations for a personalized approach in choosing the 
safest type of antipsychotic therapy for Kazakh ethnic women in 
accordance with the age of patients.

5. According to clinical observations, risperidone and clozapine 
should be considered the safest antipsychotics in the treatment 
of paranoid schizophrenia in Kazakh ethnic men, and olanzapine 
and paliperidone for Kazakh ethnic women. In general, it should 
be recognized that the severity of side effects in women exceeds 
that in men, which should be taken into account when selecting 
doses of antipsychotic drugs and their correctors.

The clinical and genetic factors obtained during this study, 
which influence the effectiveness and safety of antipsychotic 
therapy, will allow us to personalize the approach to choosing an 
adequate antipsychotic and individual dose selection, ensuring 
an improvement in the quality of life and the level of social 
functioning of patients with paranoid schizophrenia.
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პერსონალიზირებული ანტიფსიქოზური თერაპიის 
კლინიკური და გენეტიკური თავისებურებები 
პარანოიდული შიზოფრენიით დაავადებული ყაზახური 
ეთნოსის პაციენტებს შორის ყაზახეთის რესპუბლიკაში
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Резюме: Проблемы терапии шизофрении занимают 

ведущее место как в зарубежной, так и в отечественной 
клинической психиатрии. В работе представлены 
результаты исследования по выявлению надежных 
биомаркеров для прогнозирования антипсихотической 
терапии больных параноидной шизофренией казахского 
этноса в Республике Казахстан, проведенного в 
рамках проекта: «Национальная программа внедрения 
персонализированной и профилактической медицины в 
Республике Казахстан» ИРН ОР12165486. 

Проанализированы эффективность и переносимость 
антипсихотических препаратов, применяемых в терапии 
параноидной шизофрении в Республике Казахстан 
согласно клиническим протоколам лечения. Описаны 
гендерные и возрастные особенности динамики в клинике 
параноидной шизофрении при антипсихотической 
терапии у лиц казахского этноса. Выявлены отдельные 
генетические особенности представителей казахского 
этноса, которые могут оказать влияние на эффективность 
и переносимость антипсихотических препаратов, 
что определяет основу инновационного подхода к 
персонализированной терапии параноидной шизофрении 
у пациентов казахского этноса в Республике Казахстан. 

Ключевые слова: параноидная шизофрения, казахский 
этнос, антипсихотическая терапия, биомаркеры, 
генетика, Kazakhstan.
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