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Tabnuua S1. AKTMBHOCTL pepMeHTOB UMTOXpOMa P450 B 3aBUCMMOCTM OT STHUYECKOM NPUHALNEXHOCTM NaLMEHTa
Table S1. Activity of cytochrome P450 enzymes by patient ethnicity

Hacenenue baunxHero
Boctoka / OxHoi A3un /

duplication frequency
increases toward southern,
eastern Europe

[27,30]

poumtsomiod I oo p g e e
Middle Eastern / South Asian /
Latin American populations
CYP2D6, PM 5-10% (5,9% pycckue; 1-2% a3natbl, 1,9% 2-7%; HUXe, YeM 0,4-5,4% no KpynHbIM
3-4% vTanbsHLbl) B MeTaaHanuse;y y eBponenues, nonynsumsaM, Ho NOKaNbHO
5-10% (5.9% Russians; KOpeWLEeB O4YeHb PeiKK, |HO MpUCYTCTBYET BapbupyeTcs
3-4% ltalians) NPUCYTCTBYIOT TONIbKO BapuabenbHoOCTb 0.4-5.4% across major
[22-25] OTAE/IbHbIE FTEHOTHUIbI 2-7%; lower than populations, but varies locally
1-2% in Asians, 1.9% in Europeans, but [29]
in a meta-analisys; very  |variability exists
rare in Koreans, with [27]
only isolated genotypes
reported
[23,25-28]
CYP2D6, UM 1-3% B CeBepHoit <1% B 6ONbLIMHCTBE 20-29% Lo 21% B 6AMXKHEBOCTOUHbIX,
Espone; no 8,3% BOCTOYHOA3MATCKUX B BOCTOYHOA®PUKAHCKMX |ceBepoadpuKaHCKmMx
B Mtanuu; yactota nonynsuui rpynnax M OCTPOBHbIX NOMYNALMUSX
Aynnukauum Bospactaet |<1% in most East Asian 20-29% in East African Up to 21% in Middle Eastern,
K tory/Boctoky EBponbl populations groups North African, and island
1-3% in Northern Europe; |[26,27] [27] populations
up to 8.3% in Italy; [27,29]

CYP2C19, PM

2-5%;2,2% 8
MeTaaHanuse; 2,1-5%
Y PYCCKMX U UTaNbsSHLEB
2-5%; 2.2% in a meta-
analysis; 2.1-5%

in Russians and Italians
[31,32]

13-23% B a3naTckmx
nonynsumsax; 15,8%
CYMMapHO Y BCeX a3MaToB,
o 18-23% y anoHues

M KUTaNLLEB

13-23% in Asian
populations; 15.8% overall
among all Asians, up to
18-23% in Japanese

and Chinese

[33,34]

4-7% B pape
apUKaHCKMX

1 adpoamepuKaHCKUX
BbIGOpOK

4-7% in a number

of African and African
American samples
[33,34]

Muaus u Nakucrax: oo 20-31%
PM; B MNakucrtaHe obuee
Konuuectso PM-anneneii cpeam
Hacenenus 29%

India and Pakistan: up to
20-31% PM; in Pakistan,

the total frequency of PM alleles
in the population is 29%

[27,35]

CYP2C19*17, UM
(annenb 17 /

3,8% UM B
NaH3THUYECKOM BblbopKe

YMeHblUeHHas YacToTa
annens *17, cpeou

*17 valle cBa3aH
C appuKaHCKUM

Bbicokoe konnyectso UM -
0o 41% B JxBapope, MakuctaHe

17 allele) CLUA; 22-33% HocuTenew |a3MaToB HUXE, YeM KOMMOHEHTOM (Hanpumep, |1 KaBKka3ckoM pervoHe
annens *17 B EBpone y eBponeWnLes - [OMVHMKAHLLbI) High prevalence of UM:
3.8% UM in a US pan- 0,5-2,1% vs 19,6-25,5% |*17 more often associated |up to 41% in Ecuador, Pakistan,
ethnic sample; 22-33%  |Reduced frequency of the |with an African ancestry  |and the Caucasus region
*17 allele carriers *17 allele, lower in Asians |(e.g., Dominicans) [27,33]
in Europe than in Europeans: [37]
[30, 36] 0.5-2.1% vs.19.6-25.5%
[36]
CYP3A4*1B 4-5%; 5,1% B BocHuM *1B npakTtnyeckm o >50-80% pna “1B bonee Bbicokas pons
(BbICOKas 4-5%; 5.1% in Bosnia otcytcrByeT (0% y B psge BbIbopok HEKOTOPbIX peaKnX
3Kcnpeccus, [37,38] KUTaL,eB/anoHLeB) >50-80% for *1B MWUCCEHC-MYTaLMI;
npomotop / *1B almost absent (0% in a number of samples pacnpegeneHue CUnbHO
high expression, in Chinese and Japanese) |[40] 3THOCNEUUdUYHO
promoter) [39] Higher proportion of certain rare
missense mutations; distribution
is highly ethnicity-specific
[41]
1 Be3onacHocTb 1 prck dapmMakoTepanmu. 2026
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MpopnonxeHue Tabauubl S1
Table S1 (continued)

®MepmeHT/eHoTUN
Enzyme/phenotype

EBponeiiubl
Europeans

A3uartbl
Asians

AdpukaHubl
Africans

Hacenenue banxxero
Boctoka / KOxHoi A3un /
NatnHckoi AMepuku
Middle Eastern / South Asian /
Latin American populations

CYP3A4*1G
rs2242480
(BbICOKaS
aKTUBHOCTb /
high activity)

Hu3kuii ypoBeHb;

B KPYMHbIX NOMYNSALMSX
60NbWMHCTBO

BapMaHTOB BCTpeYaloTcs
Yype3BblYaHO pesko
Low level; in major
populations, most variants
are extremely rare

[41]

rs2242480 (vacto
0603HavatoT Kak *1G):
18-25% y xaHb, TMbETLEB,
MOHrO/10B, Yirypos
rs2242480 (often referred
to as *1G): 18-25% among
Han Chinese, Tibetans,
Mongols, and Uyghurs
[42,43]

YacTota rs2242480
YMepEeHHas, HO HUXe,
4yeM y a3uaTos

The frequency

of rs2242480 is moderate,
but lower than in Asians
[41]

Hanuuue rs2242480/*1G,

HO YacToTa 3aBUCUT

OT 3THMYECKOM
NPUHAAEXHOCTU

Presence of rs2242480/°1G, but
frequency depends on ethnicity
[41]

Tabnuua coctaBneHa aBTopamu / The table was prepared by the authors

lMpumeyaHue. PM - MenneHHble MeTabonmsatopbl; UM - ynbTpabblcTpble MeTabonm3aTopbi.
Note. PM, poor metabolizers; UM, ultrarapid metabolizers.
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Ta6nuua S2. BnuaHue nonumopdusmos LmtoxpoMa P450 Ha BbIGOP aHTUMNCUXOTUYECKOM Tepanum

Table S2. Influence of cytochrome P450 polymorphisms on antipsychotic therapy selection

len/ BnusiHMe Ha Tepanuio
nonumop- Effect on therapy
busm,
T™MN MeTabo-
Mpenapartbi PekomeHpauusa UcTouHuk
nusatopa .
Gene/ O6wee YacTHoe Drugs Recommendation Sources
polymorphism, General Specific
metabolizer
type
CYP2D6,PM  [lNoBbIWeHHas KOHLEHTPaLMs |BblpaxeHHOe noBbiweHne KoH- |Al1: CHuxeHue ctanpapt-  [[19, 20,48,
aHTUNCMXOTUKA — BO3pacTa- |LeHTpaLum (B TOM uncne, rano- |ranonepuaon, HOM UCMonb3yemoi 58,69-72]
HWe pUCKa HeXenaTenbHbix  |[MEPMAOSa Bbiwe B 1,7 pasa) numosua’, [03bl BCEX Mepeyn-
peakuuit (3KCTpanupamug- Markeq incregse in concentra-  |3yKNOMEHTUKCON | chenbix NpenapaTos
Hble cMMTOMb, runepnpo-  |L/00S (including 1.7-fold higher |AP1: Reduce standard doses
NaKTUHeMUS, cefaums) haloperidol concentration) hqlap er d*o L of all listed drugs
Increased antipsychotic con- pimozide', .
centration — increased risk zuclopenthixol
of adverse drug reactions McxonHas koHueHTpauus pu- (A2 u AM3:
(extrapyramidal symptoms, CnepuaoHa Bbille B 6 pas, npu |[apununpason,
hyperprolactinemia, sedation) |IPMMeHeHny apununpasona  |6pexcunpason,
BbILIE PUCK NpeKpaLieHus Tepa- |P1CNEpUaoH
MUK y KpaitHUX GEHOTMMOB AP2 and AP3:
Initial risperidone concentration aripipr azole,
6-fold higher; with aripiprazole, b,r expip razole,
higher risk of discontinuation in risperidone
extreme metabolizer phenotypes
CYP2D6,IM MoBblWeHHAs KOHLEHTpaUua |BbipaxkeHHOoe noBbieHne AMN1: CHWKeHWe 003bl Nn- [18-20,
NeKapCTBEHHOTO NpenapaTta |KOHUEHTpauuu numosua®, Mo3upa“ v 3yknoneH- |48,58,
— BbILWE PUCK HexenaTtenb- |Marked increase in concentration |3yKNONEHTUKCON  |Tukcona; ansg apyrux — [(69-71,73]
HbIX peakumit (3kcTpanupa- (1 ap. CYP2D6- OCTOPOXHOE TUTPOBa-
MWUIHblE CUMMTOMBI, TUMep- 3aBUCUMDbIE) Hue, TDM
nponakTMHeMus, ceaaLms) APl C Reduce doses of pimo-
Increased drug concentration pimozide®, zide and zuclopenthixol;
— increased risk of adverse zuclopenthixol for other APs, titrate
drug reactions (extrapyramidal (and other carefully, TDM
symptoms, hyperprolactinemia, CYP2D6-dependent
sedation) drugs)
KoHueHTpauus aktueHoM dpak- |AM2:
UMM pUCMEPUAOHA BbIlle NPU-  |pUCTEPUAOH /
6nusmtenHo B 1,3-1,4 pasa  [APZ:
Concentration of the active frac- |risperidone
tion of risperidone approximately
1.3-1.4 times higher

3 Be3onacHocTb 1 prck dapmMakoTepanmu. 2026
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MpoponxeHue Tabauubl S2

Table S2 (continued)
lew/ BnusiHue Ha Tepanuio
nonumop- Effect on therapy
¢usm,
TMN MeTabo-
Mpenapartbi PekomeHpaumsa UcTouHuk
nusartopa .
Gene/ O6uwee YacTHoe Drugs Recommendation Sources
polymorphism, General Specific
metabolizer
type
CYP2D6,UM  [Bbicokui puck CHWXeHMe KoHLeHTpauum rano- |AM1: [ns ranonepupona -  |[18-20,
TepaneBTUYECKOM Heyaaum  |nepwupona B 1,7 pasa no cpas- |ranonepuaon, nosbllweHne fo3bl uam |58,69-74]
M NepeKIlYeHNs Ha APYroi |HEHMIO C HOPMabHbIMK MeTa-  [3YK/IOMEHTUKCON, |3ameHa npenapara; ANs
npenapar, 0co6eHHO Npu 6onusaTopamMm, HeoBX0AMMOCTb | MTMMO3KA’, pucnepuaoHa — 3aMeHa
npveMe pucnepuaoHa MCNoNb30BaHMs 6onee BbICOKMX |1TEBOMENPOMA3NH, |an TUTPOBaHME [03bl;
13-33 CHUXEHUS 103 3yknoneHTtukcona. Octanp- |TMOPWAA3NH, LN 3yKNONeHTUKcona —
KOHLeHTpauuu npenapara Hble aHTUNCUXOTUKM nofgep-  |NepdeHasuH yBeJIM4eHune 03bl Npu
B KPOBM eHbI BbICTPOit 3MMMMHaLMK u3 [APL: HEI0CTaTOUHOM ddek-
High risk of therapeutic failure |opranuama v Bcnencteue storo |Naloperidol, TMBHOCTU
and switching to another drug,|bapmakopesucTeHTHOCTH nawu- | Zuclopenthixol, Haloperidol: increase
especially with risperidone  |eHTa pimozide®, — |dose or switch agent;
due to decreased drug Haloperidol concentration re-  |levomepromazine, | risperidone: switch
concentrations in the blood  |duced 1.7-fold vs. normal me-  |thior /dazm_e, agent or titrate dose;
tabolizers, higher zuclopenthixol |Perphenazine zuclopenthixol: increase
doses requred. Other antipsycho- dose if response
tics rapidly eliminated, leading inadequate
to drug resistance
TpebyeTcs oba3atenbHas kop- |AMN2 u AM3:
peKuus [03bl pUcnepuaoHa u - |PUCNepUAOH,
apununpasona (pekomeHayeTcs [apununpason,
TUTPOBaTb 403y U3-3a CHWKeH- |O/1aH3annH,
HOWM KOHLLEHTpaLMM aHTUnCuxo- | KBETUANMH,
TMKA). BnnsHue Ha onaH3anuH, KnosanuH )
KBETUaNWH, KN03anuH MUHU- APZ and AP3:
MasnbHO M MPaKTUYECKU He Bbl- risperidone,
aripiprazole,
ABNIEHO ) olanzapine,
Dose adjustments required for | guetiapine,
risperidone and aripiprazole clozapine
(upward titration recommended
due to reduced drug concentra-
tion); effect on olanzapine, que-
tiapine, and clozapine minimal
and virtually undetectable
CYP2De, AHTUNCUXOTUK AaeT pe3ynbTaT B npefenax CTaHaapTHbIX noka-|AM1: CraHaapTHble fo3bl, [20,58,69]
NM 3aTenei ranonepuaon, Koppekuus no
(6biBWMI EM) [Antipsychotic response within the standard range 3YKJIOMEHTUKCON  [KNMHUYECKON KapTUHE,
NM AP1: TDM
(former EM) haloperidol, Standard doses, clinical
zuclopenthixol adjustment, TDM
AN2:
pucnepuaoH
AP2:
risperidone
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MpoponxeHue Tabauubl S2
Table S2 (continued)

reHoTun
Minimal contribution
of polymorphisms

to metabolism and

concentration; no clinically

significant impact. Activity

markedly altered by tobacco
and drugs (carbamazepine);

expression/activity level

better predicts clearance than

genotype

CnenoBaTeNbHO, BbICOKUIA PUCK
MeTabonMyeckmnx HapyLweHui

In smokers with *1F: ultra-

rapid clearance and treatment
\failure at standard clozapine
doses. *1C/*1D carriers: higher
clozapine blood levels and
delayed elimination, hence higher
risk of metabolic disturbances

npenapaTtamu, UHMU-
6VpyIOLLMMM [aHHbIN
(hepMeHT, u3bbITouHas
Macca Tena, NoXunon
BO3pacT)
Genotype-based dose
adjustment not required
for most antipsychotics
except clozapine and
olanzapine; for other
antipsychotics, rely on
TDM and risk factors
(e.g., smoking, co-
administration with
CYP1AZ2 inhibitors,
overweight, advanced

age)

len/ BnusiHue Ha Tepanuio
nonumop- Effect on therapy
¢usm,
TMN MeTabo-
Mpenapartbi PekomeHpaumsa UcTouHuk
nusartopa .
Gene/ O6uwee YacTHoe Drugs Recommendation Sources
polymorphism, General Specific
metabolizer
type
CYP3A4 3HAYMMOro BAUSAHMUS Ha 3HauYMMoro BAUSHUS AMN1: Mpun penpeccun npen- |[20, 58, 69,
(annensb *22) / [MmeTabonusm bonbluMHCTBA  |Ha MeTabonusm Alll ranonepugon, noytutenbHa 3ameHa |70]
(*22 allele),  |aHTMNCUXOTUKOB He BbISIBNIEHO numosng’ AHTUNCUXOTHUKA; NpU
PM He BbISIBNEHO No significant effect AP1: LPYrux nokKasaHuax —
No significant effect on metabolism of AP1 haloperidol, CHWXeHue [03bl KBETU-
on metabolism of most pimozide™ anuHa u apununpasona
antipsychotics PEKOMEHAYETCS CHUKEHHE AM2 v AM3: Depression: switch
CTaHAAPTHOI 403bl KBETUAMNMHA |KBETUAMMH, antipsychotic preferred;
10 30%. Takxe MoxeTt apununpason other indications: reduce
OKa3bIBaTb BAUSHME Ha AP2 and AP3: dose of quetiapine and
MeTabonu3M apununpasona quetiapine, aripiprazole
npu coyvetannm CYP2D6 PM aripiprazole
+ CYP3A4 PM, cHuxkas ero
3NMMUHALMIO U3 OpraHW3Ma
Reduce standard quetiapine
dose to 5%. May also affect
aripiprazole metabolism when
combined with CYP2D6 PM
and CYP3A4 PM, reducing its
elimination.
CYP1A2 Bknap nonumopdusmos 3HaYMMOro BIMSIHUS Ha An1 Cneunduyeckas kop- ([20, 56,58,
(*1F,*1C, *1D), |B MeTabonusm MeTabonusm Al1 He BbisBneHo [AP1 pekuus no rerotuny He (70, 75-80]
PM/IM M KOHLEHTpaLmIo No significant effect TpebyeTcs NpakTUYecku
UM /NM MUHUManNEH, KIIMHUYECKU on metabolism of AP1 015 BCEX aHTUMCUXOTU-
3HAYUMOTO BUSHUA KOB, 3@ UCKJIIOYEHMEM
NpaKkTUYeCcKM He Mpu Hanuumu “1Fy AN2: KN03anmMHa 1 onaH3a-
BbISIBNEHO. AKTUBHOCTb KYPUIIbLLMKOB BbISBNIEHDI CNly4aun | KN103aNnH, NWHa; B Clyyae Tepanum
3HAUYMMO U3MeHseTCs YNIbTPaBbICTPOro KAMpeHca u onawsanmh, OCTaNbHbIMU aHTUNCH-
noa BnuaHMeM Tabaka u He3dheKTUBHOCTM Tepaniun npy ﬁgiﬁzg::*’ XOTUKaMU — OPUEHTMD
NeKapCcTBeHHbIX npenapatos | 00bI4HbIX 033X Kn03anuHa. ApP2- Ha TDM u dakTopsl
(kapbaMa3zenuH), npuyem Mpu Hanuumn*1C/*1D B KpoBM cloz;inne pucKa (Hanpumep, Ky-
YPOBEHb 3KCMpeccnm/ BbIAB/IAOTCA GONee BbicokMe olanzapine, peHue, NpUMeHeHwe B
aKTMBHOCTM epMeHTa nyywe|YPOBHM K/03annHa v ero asenapine”, KOMBMHaLMK C Apyru-
NpenckasbiBaeT KMpeHc, yem |3AMEANEHHAA SMUMUHALMA, U, |5y qpine* MW NIeKapCTBEHHBIMM
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MpoponxeHue Tabauubl S2
Table S2 (continued)

len/ BnusiHue Ha Tepanuio
nonumop- Effect on therapy
¢usm,
T™Mn MeTabo-
Mpenapartbi PekomeHpaumsa UcTouHuk
nusatopa 3
Gene/ O6uwee YacTHoe Drugs Recommendation Sources
polymorphism, General Specific
metabolizer
type
CYP2C19, He BbisBneHo yny4ywenus Te- |Ana AM2 otcytcreytoT yoenun-  |AM2: B otaenbHbix pabotax —|[81-83]
Knosanux panuu, Yncna CMeH/Koppek- [TebHble JaHHble 0 3HaYMMOM  [KN03anuH yMeHbLUeHWe [03bl
(noKanbHble UMM AO3bI UM CUMNTOMATUKM [BAMSHUM MeTaBonuama Ha po- [APZ2: y PM u yBenuuenune
MPOTOKOMbI)  |MOCE (hapMaKOreHeTUYECKO- |3upoBaHme 1 3ddekTusHocTs. | Clozapine y UM ¢ 06s3aTenbHbIM
Clozapine ro TECTMPOBaHMA NO CpaBHe- |TakuM 06pa3oM, ponb AaHHOIO TDM; dopmanuzoBaH-
(local HWIO C 0ObIYHBIM BeAeHUeM, |NoAnMMopdU3Ma MUHMUMaSbHA. Hble MeXAyHapoaHble
protocols) [axe y KpalHUX TUNOB MeTa- |A Koppekuus Tepanuu B 3aBu- yKa3aHus no Tepanuu
6onu13aTopos CMMOCTM OT TUNa MeTabonusa- OTCYTCTBYIOT
No improvement in therapy, |Topa He ybeauTennHa u Teope- Some studies: dose
dose changes/adjustments, TMYecku He 060CHOBaHa reduction in PM, dose
or symptoms after AP2: no convincing data on increase in UM, with
pharmacogenetic testing vs.  |significant effect on dosing mandatory TDM;
usual care, even in extreme and efficacy; role of this no formal international
metabolizer phenotypes polymorphism minimal. guidelines for therapy
Metabolizer-based therapy
adjustment unconvincing and
not theoretically justified

Tabnuua cocrtaeneHa aBTOpaMn C UCMONb30BAHUEM NOMCKOBOW CMCTeMbl HA 6ase UCKYCCTBEHHOTO UHTENNEKTA Consensus A|, I'Ipe,CLHa3Ha‘-IeHHOﬁ Ana
noucka 1 aHanusa Hay4Hbix uccnepoBanuii / The table was prepared by the authors using Consensus Al, an Al-powered search engine designed to find
and analyze scientific research

lMpumeyaHue. PM - MepneHHble MeTabonusatopsl; IM - npomexyTouHble MeTabonusatopsl; NM - HopManbHble MeTabonusaTopbl; EM -
6bIcTpble MeTabonusatopsl; UM - ynbTpabeicTpble MeTabonusatopsl; TDM - TepaneBTUUECKMIA NeKapCTBEHHbIM MOHUTOPUHT; Al1, A2,
AM3 - aHTUNCUXOTUKM 1 -3 NOKONEHMM.

* Mpenapart He 3apernctpupoBaH B Poccuitckoit Pepepaumu.

Note. PM, poor metabolizers; IM, intermediate metabolizers; NM, normal metabolizers; EM, extensive metabolizers; UM, ultrarapid
metabolizers; TDM, therapeutic drug monitoring; AP1, AP2, AP3, 1st-3rd generation antipsychotics.
*The drug is not registered in the Russian Federation.
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