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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
OP12165486.

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
antipsychotic therapy, biomarkers, genetics, Kazakhstan.
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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,

© GMN

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:
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- 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



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.

Age - three groups

AHTHTICHXOTH'CCKHI Npenapar up to 30 years from 31 to 50 years 51+ years old Total
Paliperidone (Invega, Xeplion, Count 50 124 47 221
Trevikta) % within 24,6% 18,6% 14,2% 18,4%

. . . Count 3 4 3 10
Kariprazine (Reagil) % within 1.5% 0,6% 0,9% 0,8%
Risperidone (Rispolept, Rispolept Count 36 126 58 220
Consta) % within 17,7% 18,9% 17,6% 18,3%

.. L Count 1 3 1 5
Aripiprazole (Aripegis) % within 0,5% 0.4% 0,3% 0.4%
Olanzapine (Ziprexa, Ferzapine, Count 21 41 24 86
Olfrex) % within 10,3% 6,1% 7,3% 7,2%
nt 8 24 1 4
Amisulpride (Solian, Soleron) °CA)0\lzlvithin 3.9% 3.6% 4,55 % 3’79%

. . Count 22 70 58 150
Clozapine (Azaleptin) % 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%
. . Count 54 233 94 381
Haloperidol (Galopril) % 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 33,240° 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 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.

Crosstab
. A gender Total
Ant hotic d
ntipsychotic crug male female
Count 115 106 221
Paliperi I Xeplion, Trevikt
aliperidone (Invega, Xeplion, Trevikta) 9% within 18.3% 18.5% 18.4%
Count 5 5 10
Kari i Reagil
ariprazine (Reagil) % within 0,8% 0,9% 0,8%
Risperidone (Rispolept, Rispolept Count 126 94 220
Consta) % within 20,1% 16,4% 18,3%
Count 3 2 5
Aripi le (Aripegi .
ripiprazole (Aripegis) % within 0,5% 0,3% 0,4%
. . . Count 43 43 86
Olanzapine (Ziprexa, Ferzapine, Olfrex) 9% within 6.8% 7.5% 7.2%
Count 18 29 47
Amisulpri li 1
misulpride (Solian, Soleron) 9 within 2.9% 5.1% 3.9%

. . Count 82 68 150
Clozapine (Azaleptin) % within 13,1% 11,9% 12,5%
Trifluoperazine (Triftazine) Count 37 43 80

% within 5,9% 7,5% 6,7%
Count 199 182 381
Hal idol (Galopril .
aloperidol (Galopril) % within 31,7% 31,8% 31,8%
Total Count 628 572 1200
% within 100,0% 100,0% 100,0%
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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.
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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.

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.
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- 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:



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.

The average number of points reduction on the PANSS scale for 6 months. Observations, meantstandard deviation

Age 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 39,774+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
Total':

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

excluding age)

A statistically significant difference was confirmed at p=0.022.

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.

The average number of points reduction on the PANSS scale for 6 months. Observations, meantstandard deviation

Age Paliperidone Risperidone Olanzapine Clozapine Trifluoperazine Haloperidol
18-30 years' 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 years? 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 older® 29,39+10,44 38,74+16,09 33,13+14,21 48,58+19,38 27,30+9,94 35,85+16,77
Total:

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

excluding age?)

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 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.

The average number of points on the UKU side effects severity scale for 6 months. Observations, mean+standard error

Age 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 years' 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 0,56+0,10 0,64+0,09 0,65+0,15 0,54+0,12 0,81+0,27 0,5+0,07

excluding age)?

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

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.

Age The average number of points on the UKU side effects severity scale for 6 months. Observations, meantstandard 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 years! 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 older? 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 0,74+0,12 1,22+0,18 0,93+0,21 1,97+0,23 1,6+0,24 1,35+0,13

excluding age)?

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.
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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,
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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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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).

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.

The predominance of the

Antipsychotic | Gene polymorphism genotype in persons of the Clinical effects and recommendations
Kazakh ethnic group
. o o
rs1135840 polymorphism of the gene  Heterozygotes AB and For slow m.etabohzers of CYP2DG, it is t.o use 60% of the normal dose
CYP2D6*2: A—C. B=G homozygotes predominate 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 . Lower risk of toxic reactions of haloperidol in comparison with
gene ABCBS: T=A, C=B BB homozygotes predominate. heterozygotes AB.
) rs1049353 polymorphism of the gene BB and AB genotypes Carrlers of the BB genotype are §usceptlble to an increase in quy
Haloperidol - . . weight when prescribed haloperidol, compared with other carriers of
CNRI1: T=A, C=B dominate.
the AB and AA genotypes.
rs909706 polymorphism of the gene . Greater adherence and better response to haloperidol treatment
DTNBPI1: T=A, C=B AB heterozygotes predominate compared to carriers of the BB genotype.
rs4680 polymorphism of the gene The distribution of genotypes is Sczrgl?;lzf:;ewlzg agsz(igva:ZrElrlriZliei Z:\S/ZTE tli];le :{ tzetaba(;lalicdal
COMT: A=A, G=B in favor of AB and BB. Y (aS W or ISt PIng extrapyr
syndromes, unlike AB carriers at increased risk.
Carriers of the BB genotype may be characterized by a reduced
rs6313 polymorphism of the gene The distribution of genotypes is 'response to risperidone therapy, while heterozygous AB carriers have
HTR2A: A=A, G=B in favor of AB and BB. an intermediate position and have a positive response to risperidone in
comparison with BB.
rs776746 polymorphism of the gene  The distribution of genotypes is |Carriers of the AB genotype may have higher levels of risperidone in
CYP3A5%3/*3: T=A, C=B in favor of AB and BB. serum.
rs1045642 polymorphism of the gene The distribution of genotypes is |Carriers of the BB genotype may require higher doses of risperidone
ABCBI: T=A, C=B in favor of AB and BB. compared to AA carriers.
rs2032582 polymorphism of the gene | The distribution of genotypes is Carriers of the BB genotype may require higher doses of risperidone
ABCBI1: A=A, C=B in favor of AB and BB. compared to AA carriers.
rs4818 polymorphism of the gene The distribution of genotypes is |Carriers of the AA genotype have the worst underestimated response
COMT: A=C, G=B in favor of AB and AA. to risperidone therapy compared to AB and BB carriers.
rs9606186 polymorphism of the gene The distribution of genotypes is | Carriers of the BB genotype are associated with an increased reaction to
COMT: C=A, G=B in favor of AB and BB. risperidone in patients with schizophrenia compared with AA+AB genotypes.
Risperidone . s . |Carriers of the BB genotype are associated with an increased reaction
Paliperidone rs4680 polymorphism of the gene The distribution of genotypes is to risperidone in patients with schizophrenia compared with AA+AB

COMT: A=A, G=B

in favor of AB and BB.

genotypes.

rs1799978 polymorphism of the gene
DRD2: A=T, C=B

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

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 BB 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: T=A, C=B

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

In carriers of the BB 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.
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rs762551 polymorphism of the gene
CYP1A2: A=A, C=B

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

rs776746 polymorphism of the gene
CYP3AS5: T=A, C=B

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

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

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

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

rs887829 polymorphism of the gene
UGTI1ALl: T=A, C=B

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

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

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

rs2032582 polymorphism of the gene

ABCB1: A=A, C=B The distribution of genotypes is

in favor of AB and BB.

rs1045642 polymorphism of the gene
ABCBI1: T=A, C=B

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

rs1128503 polymorphism of the gene
ABCBI1: A=A G=B

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

rs3842 polymorphism of the gene
ABCBI: T=A, C=B

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

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

rs3813928 polymorphism of the gene
HTR2C: T=A, C=B

The distribution of genotypes is
in favor of BB=GG and B=G
and AB=CG and A=C

rs1414334 polymorphism of the gene
a HTR2C: C=A, B=G

rs518147 polymorphism of the gene
HTR2C: C=A, B=G

The distribution of genotypes is
in favor of BB=GG and B=G
and AB=CG and AA=CC

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

The predominant number
consists of genotypes BB and
AB.

The predominant number
consists of genotypes BB and
AB.

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

rs2734842 polymorphism of the gene
DRD2: C=A, G=B

rs6279 polymorphism of the gene
DRD2: C=A, G=B

The predominant number

rs6275 polymorphism of the gene consists of genotypes AA u AB.

DRD3: A=A, G=B

rs6280 polymorphism of the gene
DRD3: T=A, C=B

The predominant number
consists of genotypes AA n AB.

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.

Carriers of the AB genotype in combination with the allele of normal
function may be exposed to increased exposure to olanzapine [116-117].
Patients with the AB genotype treated with olanzapine are more
susceptible to weight gain compared to carriers of the AA genotype.
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.

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

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.

CC=BB genotype is associated with an increased dose of neuroleptics
in patients with schizophrenia compared to the AA genotype.

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.

CC=BB genotype characterizes a significantly higher exposure and
reduced clearance of olanzapine.

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.

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 B.

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.

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 AA genotype.

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

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

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

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

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.

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].



Aripiprazole

rs1045642 polymorphism of the gene

ABCBI: A=A, G=B

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

The predominant number are

The TT=AA genotype is associated with an increased risk of tardive

DRD2: T=A, C=B the BB and AB genotypes. dyskinesia compared to the BB +AB genotypes.

CC=BB=GG carriers of this variant of the genotype show the worst
rs6313 polymorphism of the gene Prevalence of AB and BB reaction to treatment with aripiprazole.
DRD2: A=A, G=B genotypes AA carriers, on the contrary, respond better to the use of the drug with

the least undesirable outcomes and the presence of side effects.
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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).
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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)!!

""The 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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Pestome: IIpoGremsr Tepamuu mH30QpeHUN 3aHUMAIOT
BeZlylllee MeCTO KaK B 3apyOeXHOH, TaK U B OT€4eCTBEHHOH
KIMHUYECKOH IICUXMaTpuu. B paboTe IpexCcTaBIeHEI
pe3yJIbTaThl HCCAENOBAHUA IO BBIABICHUIO HAJEXHBIX
OGHOMapKepOB [JIf IIPOTHO3UPOBAHUA AHTUICUXOTHYECKOH
Tepalyuy GOJIBHBIX NMAPAaHOUTHON MM30(ppeHHell Ka3aXCKOro
aTHoca B Pecnmy6mukxe Kazaxcran, mpoBeseHHOro B
pamKkax mpoekra: «HarmuoHanpHasd mporpaMma BHeIpeHUA
TIepCOHANIU3UPOBAHHON U NMPO(IIAKTUIECKON MeJULIHEI B
Pecmy6iuke Kazaxcran» IPH OP12165486.

[IpoananusupoBansl 3(PPeKTUBHOCT, U IIEPEHOCHUMOCTb
AQHTUIICUXOTUYECKUX MIPEIapaToB, IPUMEHIEMBIX B Tepauu
mapaHoupgHOW mwu3odppenuu B Pecmy6inuke Kasaxcran
COIJIACHO KJIMHUYEeCKHM IPOTOKoiIaM JedeHusa. OmnucaHs
TeH/IepHbIe U BO3PACTHBIE OCOOEHHOCTH ZMHAMUKHY B KIIMHUKE
MApaHOUJHOW WMH30QpPeHNMH IPH AHTUICUXOTHYECKOH
Tepallly y JIMI, Ka3aXCKOTO 3THOCA. BEIABIEHBI OTZEIbHBIE
reHeTHYeCKHe OCOOEHHOCTH IIPeICTaBUTeNIeH KaszaXCKOTo
3THOCA, KOTOpPbIe MOTYT OKa3aTh BIUAHUE Ha 3PPeKTUBHOCTH
U  IEPeHOCHMOCTh  AHTHIICUXOTUYECKHX  IIpeIaparos,
YTO OIpejiesiieT OCHOBY MHHOBAI[UOHHOTO IIOAXOZA K
IIepPCOHATM3UPOBAaHHON Tepanyy IapaHOUTHON N30 PeHUH
y IaIlMeHTOB Ka3aXCKoro arHoca B Pecrry6inke Kasaxcran.

KirroueBsle cyioBa: mapaHouzHag MM30(PeHUs, Ka3aXCKUH
BTHOC,  AHTHUIICUXOTWYeCKas  Tepamusd, OHOMapKepsl,
rereruka, Kazakhstan.



	Title

