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PE3IOME

BBEAEHUE. AHTUNCUXOTUK-MHAYLMPOBAHHbLIA NapknHcoHmnsm (AUM) — HeBponoruyeckas HexenatenbHas peak-
LS CO CTOPOHbI 3KCTpanupaMmUaHOM CUCTEMbI, BO3HMKAKOWAA Ha GOoHe npueMa aHTuncmxoTmkos (Al), koTopas oT-
HOCUTCSA K HECepbe3HbIM HeXenaTtenbHbIM peakuunsaM. OgHako npu pa3sutum AUM y nauneHToB C paccTporUCcTBaMu
Wn30dpeHNYECKOro CNeKkTpa 3Ha4YUTEIbHO CHUXKAETCS Ka4eCTBO XU3HU, MO3TOMY akTyanbHOM 3ajadelt aBnseTcs
paHHAS AMArHOCTMKA U CBOEBpPeMeHHas koppekuna AU

LIEJIb. Pa3paboTath WKany OLEHKM pUCKa U NepCOHaNM3MPOBaHHbIN anroputMm auarHoctukm AUM kak Haubonee
pacnpoCcTpaHEHHOM U KAUHUYECKM 3HAYUMOW HEBPOIOTMYECKON HexenaTeNbHOW peakuuu y MauMeHToB C pac-
CTPOMCTBaMM WN30PPEHNYECKOTO CNeKTpa.

MATEPUAJIbl U METOLDbL. lNMposeneH aHanu3 Moanduumpyemoix u Hemognduumnpyembix GakTopoB pUCKa passu-
TMa AWM, WKan v oNpoCHUKOB, KOTOPbIe UCMNONb3YTCA ANS AnarHocTuku AU, a Takke MeTon0B nabopaTopHoOi
anarHoctukn AUM Ha ocHoBe MHQOpPMaLMM U3 NOMHOTEKCTOBbLIX NMYO6AMKAUMIA HA PYCCKOM M QHTIMIACKOM N3bl-
Kax, pa3smelleHHbIX B 6a3ax aaHHbix eLIBRARY.RU, PubMed, Springer, ClinicalKey, Google Scholar. Mpeasapu-
TeNbHO BbINOJHEHA CPaBHUTENbHAA oueHKa 3DdEeKTUBHOCTU UCMONb30BAHMS BaNMAHBIX WKAN pUCKA pPa3BUTUS
AUN: wkana CumncoHa-AHryca (Simpson-Angus Scale, SAS), wkana oueHku 3KCTpanupamMmuaHbIX CUMNTOMOB
(Extrapyramidal Symptom Rating Scale, ESRS), yHudunumpyemas wkana oueHkn 6onesnun MapkuHcoHa (Unified
Parkinson’s Disease Rating Scale, UPDRS), wkana X3H u fpa (H&Y Scale), peituHrosas wkana 4.[1. Beb6ctepa
(Webster Scale), perituHrosas wkana oueHku napkuHconmnsma R.H. Mindham (Mindham Scale). YuTeHbl Takue
XapakKTePUCTUKHU, KaK NPOLAOSIKUTENBHOCTb TECTUPOBAHNA, CTENEHDb AOCTOBEPHOCTU OLUEHKU KIMHUYECKUX NpPO-
asnexnnit AWM, BO3MOXHOCTb oLeHKKU hakTopoB pucka (npeanktopos) AWM, BO3MOXHOCTb OLEHKM CKOPOCTU pas-
BuTna AWM. MonyyeHHble pe3ynbTaTbl NEFIN B OCHOBY pa3paboTku aBTOpckoro puckomeTtpa AUM u anroputma
ANArHOCTUKU.

PE3YJIbTATbI. PaspaboTtaHa aBTopcKas WKana AMAarHOCTUKM U NPOrHo3nMpoBaHus passutus AWM, nossonstowas
OLEeHUTb puck pa3sutua AUM. ng naumeHToB, UMeKLWMUX BbICOKUIA U CpeaHuit puck passutusa AUM, onpepeneHsbl
HanpasneHus NepCcoHaNU3MPOBAHHOM TAKTUKM BedeHus naumeHTa. [peactaBneH anroputMm guarHocTukn AUI
Yy NaLMEHTOB C PaCCTPOMCTBAMM LUIN30DPEHNYECKOTO CNEKTPA B ABYX BapUaLMAX: C UCMONb30BaHWEM NPOpeakTUB-
HOro M peakTMBHOro GapMakoreHeTMYeckoro TecTupoBaHus. MokasaHo, YTO NpopeakTUBHOE GapMakoreHeTuye-
CKOe TeCTMpOBaHWe NO3BONsSET onpeaenuTb puck passutus AWM y nauneHTa 4O NPUMEHEHUS OCHOBHOM Tepanuu.
BbIBOAbI. Ncnonb3oBaHne pa3paboTaHHOM LWKanbl OLEHKM pUCKa M anroputMoB anMarHocTuku AUM MoxeT BbiTb
AKTYyaNbHbIM AN9 MPAKTUKYIOWMX HEBPONOrOB, MCUXMATPOB U KNMHUYeCKuX dapmakonoros. PaspaboTka u BHe-
LpeHue B peanbHY KIMHUYECKY NPAaKTUKY HOBbIX MHCTPYMEHTOB A5 OLLEHKM pUCKa, MPOPUNAKTUKMU U AUATHO-
cTuKkn AUM kak Hanbonee pacnpoCTPaHEHHON HEBPOOrMYECKOM HeXenaTebHOM peakLu npu NpUMEHEHUM aH-
TUMCMXOTUYECKMX NpenapaToB MoXeT obecrneynTb NoBblleHWe KayecTBa NevyebHo-NpodunakTUYecKo NoMoLLM
NnauneHTaM C pacCMaTpnMBaeMbIMMN NCUXUYECKUMHU paCCTpOﬁCTBaMM.

© H.A. WHaipep, E.3. BaiimaH, P.O. HacbipoBa, 2024
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ABSTRACT

INTRODUCTION. Antipsychotic-induced parkinsonism (AIP) is an extrapyramidal adverse drug reaction (ADR) as-
sociated with antipsychotics (APs). Despite its classification as a non-serious ADR, AIP significantly decreases
the quality of life in patients with schizophrenia spectrum disorders, which makes early diagnosis and timely
management of AIP an urgent issue.

AIM. This study aimed to develop a risk assessment scale and a personalised diagnostic algorithm for AIP as
the most common and clinically significant neurological ADR in patients with schizophrenia spectrum disorders.

MATERIALS AND METHODS. The authors analysed modifiable and non-modifiable risk factors for AIP, as well as
rating scales, questionnaires, and laboratory testing methods to diagnose the condition. The analysis was based

on full-text publications in Russian or in English sourced from the eLIBRARY.RU, PubMed, Springer, ClinicalKey,
and Google Scholar databases. As a preliminary step, the authors compared the effectiveness of validated AIP
risk assessment scales, including the Simpson-Angus Scale (SAS), the Extrapyramidal Symptom Rating Scale
(ESRS), the Unified Parkinson’s Disease Rating Scale (UPDRS), the Hoehn and Yahr scale (H&Y Scale), the Webster
Rating Scale, and the Mindham Rating Scale. Comparisons were made regarding the duration of testing, the de-
gree of reliability in assessing clinical manifestations of AIP, and the ability to assess risk factors (predictors)
of AIP and the rate of AIP development. The results obtained formed the basis for developing an AIP riskometer
and a diagnostic algorithm.

RESULTS. The authors developed an original risk assessment scale for diagnosing and predicting AIP. Directions
for personalised patient management were determined for patients at high and medium risk of AIP. This article
presents an algorithm for diagnosing AIP in patients with schizophrenia spectrum disorders in two variants based
on pro-reactive (predictive) or reactive pharmacogenetic testing. According to the study results, pro-reactive
pharmacogenetic testing can help determine the risk of AIP in a patient before primary therapy.

CONCLUSIONS. The risk assessment scale and the personalised diagnostic algorithm developed by the authors
may be useful for practising neurologists, psychiatrists, and clinical pharmacologists. The development and clin-
ical implementation of novel tools for risk assessment, prevention, and diagnosis of AIP—the most common
AP-associated neurological ADR—can improve the quality of treatment and preventive care for patients with
schizophrenia spectrum disorders.

Safety and Risk of Pharmacotherapy. 2025. Vol. 13, No. 1 1


mailto:naschnaider@yandex.ru

LWHangep H.A., BamaH E.2., HacbipoBa P.O.

AHTVIF]CMXOTVIK-VIH,D,yLJ,l/IpOBaHHbIl;I MAPKNHCOHUM3M! LLKala OUeHKN PNCKa N alfTOPUTM ﬂepCOHaﬂVBVIpOBaHHOPI...

Keywords: antipsychotics; schizophrenia;

antipsychotic-induced parkinsonism;

adverse drug reactions;

diagnostic algoritm; early diagnosis; risk factors; riskometer; therapeutic drug monitoring; homovanillic acid;

pharmacogenetic testing

For citation: Shnayder N.A., Vaiman E.E., Nasyrova R.F. Antipsychotic-induced parkinsonism: A risk assessment
scale and personalised diagnosis algorithm. Safety and Risk of Pharmacotherapy. 2025;13(1):70-85.

https://doi.org/10.30895/2312-7821-2024-418

Funding. The research was performed as part of the state assignment of the V.M. Bekhterev National Medical Research Center for
Psychiatry and Neurology of the Russian Ministry of Health (XSOZ 2024 0012).

Disclosure. The authors declare no conflict of interest.

BBEOEHUE
AHTUNCUXOTUK-UHAYLMUPOBAHHBIA  NAPKUHCO-
HU3M (AUM) — 3TO HeBponorMyeckasn Hexena-

TenbHaa peakuusa (HP), Bo3HuKkawowasa Ha ¢oHe
npuemMa aHTUNCcUMxoTnyeckmux npenapatos (All),
COMPOBOXAaOWAACA BO3HUMKHOBEHMEM aKMHe-
TUKO-PUTMAHOTO CMHAPOMA C HaAMYMEM TUNUY-
HOW Tpuagbl (akuHe3us, OpaaukuHesus, Tpe-
mop)! [1]. Kpome AUI u3BeCTHbI U Apyrue paHHue
W no3aHue 3kcTpanupamuaHole HP y naumeHToB
C NCUMXMYECKMMMU paccTponcTBamu (puc. 1) [2].
Jlnua ¢ AWM cocTaBnslOT 3HAYMTENbHYK YacTb
NauMeHTOB  MCUXMATPUYECKMUX  CTaLMOHapoB
M MCUXOHEBPONOTrMYECKMX AncnaHcepos ¢ Afl-
WMHAYLMPOBAHHBIMU  3KCTPanupaMuaHbIMK  pac-
CTpoMcTBamMu, TpebylLWMMMU HEBPOIOrMYeCcKon
NMOMOLM, YTO BHOCUT CYLECTBEHHbIA BKNag
B CTPYKTYpy obuwei 3a60/1€eBaeMOCTU U CMEPTHO-
CTW HaceNleHus BO BCEM MUpEZ,

CornacHo npuuaTton geduHmumnmn, HP — 3to na-
TONOrM4yeckas peakuus, HEOXMAAHHO BO3HMKAl0-
Was npu NpUMMeEHeHUU 0ObIYHbIX (CpepHMX Tepa-
neBTUYECKMX) 003 nekapcTBeHHbix cpeacts (J10).
AUT MOXHO OTHecTM K npepckasyembiM HP —
T™Mn A no knaccudwmkaummn BcemupHon opraHmsa-
uuu 3gpaBooxpaHeHus (BO3)3. CTeneHb TAXKECTH
AWM BapbupyeT oT nerkow (HecepbesHble HP)
[0 CpefHeNn TAKECTU U TaxXeNon (cepbesHbie HP,
KOTOpble MOTyT YBENWYUTb CPOKM rocnuranusa-
LMK B KPYrIOCYTOYHbIM NCUXMATPUYECKUIA CTaLMU-
OHap W/unu NpuMBECTU K WHBANMAM3ALMM NaLMU-
eHTa) [3].

AKTyanbHOCTb paccMaTpuBaemoi npobnembl
0bbsACHAeTCS [AOCTAaTOYHO BbLICOKOWM pacnpocTpa-
HEHHOCTbIO MapKMHCOHW3MaA, ACCOLMMPOBAHHOIO
C npuMmeHeHuneMm All, KOoTopas NO AaHHbIM paHee
onybAMKOBAaHHOrO HaMu cucTeMaTuyeckoro o63o-
pa cocTtasnseT 19% cnyyaes, a B HEKOTOPbIX CTpa-

JlekapCTBEHHO-UHAYLMPOBaHHbBIM 3KCTPanMpaMUaHbIi CUHAPOM
Drug-induced extrapyramidal syndrome

MepBuuHbIM

Primary

BropuuHbIi
Secondary

Octpas auctoHus / Acute dystonia

MapkuHcoHusm / Parkinsonism

Octpas akatusus / Acute akathisia

PaHHui Tpemop / Early tremor

3Nn0KaYeCcTBEHHbIN HEMPONENTUYECKUI CUHAPOM /
Malignant neuroleptic syndrome

TapavBHas auckuHesus / Tardive dyskinesia
Mo3pHaa akaTusua / Late akathisia
Mo3nHuii Tpemop / Late tremor

Mo3aHas Muoknoxus / Late myoclonia
Mo3poHue TuKK / Late ticks

PucyHok nogrotoenex astopamu / The figure is prepared by the authors

Puc. 1. Buabl nekapCTBEHHO-MHAYLMPOBAHHOMO 3KCTPAaNMPaMUAHOro CMHAPOMA (N0 AaHHbIM [2])

Fig. 1. Types of drug-induced extrapyramidal syndrome (based on [2])

t NesunH OC, Unnapuowkun CH, fony6es BJ1. SkcTpanupamuaHble cuHapoMbl. PykoBoacTeo ans Bpauei. M.: ME[lnpecc-uHdopm; 2022.

2 TaM xe.

> World Health Organisation. International Drug Monitoring: The Role of National Centres. Technical Report Series No. 498. WHO; 1972.
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Hax pocturaet 36% [3, 4]. Ha pacnpocTpaHeHHOCTb
AUN MoryT BAnaTb MoguduULMpyeMble U HEMOAU-
durumnpyemble haKTOPbl PUCKa, BKOYAS reHeTuYe-
CKYI0 MpefpacnofioKeHHOCTb, 3 TaKXe pernoHasb-
Hble 0COHBEHHOCTM NekapcTBeHHOro obecneyeHus
WU MNPUBEPXEHHOCTU MNPAKTUKYHOWMUX NCUXMATPOB
K 6onee yactoMy Mcnonb3oBaHuio All C BbICOKMM
pUCKOM PpasBUTUS pacCcMaTpMBAEMOW HeEBpPOJIO-
ruyeckoi HP [5]. Kpome Toro, akTyanbHOCTb npo-
6nembl AUM y nauMeHTOB C pacCTPOWCTBAMM LWWK-
30(ppeHnYecKoro cnektTpa obbsacHseTcs GbICTpbIM
TemMnoM pas3BuTtus 3Tor HP n ee HecBoeBpeMeHHOM
LMArHOCTUKOM, YTO He NO3BONSET NPOBECTU CBOEB-
peMeHHOe NneYeHne Ha PaHHUX CTaAusaX pa3BUTUS
3ToM Hesponornyeckon HP Ha ¢doHe ncuxodap-
MakoTepanuu M MpUBOAUT K YBEJIMYEHUIO CPOKOB
rocnuTanu3aumm, CHUXEHUIO UK BbICTpOi yTpaTe
TPYAOCNOCOOHOCTH, YXYALUEHUIO Ka4yeCcTBa >KM3HM
nauueHTos [5].

OTeyecTBeHHble [6] u 3apybexHble [7, 8] ac-
COLMATUBHbIE TEHETMYECKUE MUCC/Ief0BaHUS MNpo-
[LeMOHCTPMUpPOBaAM, YTO MNpPeapacrnonoXeHHOCTb
K pa3sutuio AWM 3aBUCUT OT HOCUTENbCTBA Bapu-
aTMBHbIX annenen nonAMMopdU3MOB TeHOB-KaH-
AMAATOB, KOAMPYHOWMX K/veBble (epMeHTbl
6uoTpaHchopmauun (Metabonunsma) All, reHoB, Ko-
Avpyrowmx 6enku-TpaHcnopTepbl, OCYLLECTBASIO-
wue spdnioke (BoiBeaeHue) All yepes rematosHLue-
danuyecknin bapbep M3 ronoBHOrO Mo3ra B KpOBb,

a TaKXe reHoB, KOAMPYIOLWMX MUILEHU AEUCTBUSA
All, npexnae Bcero godaMmHIpruyeckme peLento-
pbl D2 n D3 Tunos (puc. 2) [2, 9].

B HacTosdwee BpemMs Hanbonee M3yyeHHbIMU
reHeTMYeCKMMKU npeaukTopamm passutus  AUI
CYUTAOTCSH BapuaTWMBHbIE aNnenu reHos, Koaupy-
townx nepsyto dasy metabonusma (P-okucneHus)
Al B neuvenun [10, 11], koTopble onpenensaoT NATb
MeTabonnyeckux GeHOTUNOB: PacnpoCTPaHEHHbIN
(3KCTEHCUBHBIA MM HOpManbHbIA) MeTabonusa-
TOp; MPOMEXYTOYHbIM MeTabonusatop; MepneH-
HbIi MeTabonu3aTtop; ObICTpbI MeTabonusartop;
ynbTpabbicTpbii MeTabonusatop [12]. Kpome Toro,
pUCK pa3BuTUA HerpoTokcnyecknx HP, K koTopbiM
oTHocuTCst AUT, MoxeT BbITb aCCOLMMPOBAH U C HO-
CUTENBbCTBOM HU3KOPYHKLUMOHANbHbIX/HEDYHKLMO-
HaNbHbIX BapMaTMBHbIX anfienen reHos, KOAUPYIO-
wwux 6enku TpaHcnopTepsl [13]. Y nccneposatenei
HeT e4MHOro MHEHUS O pOSiM BapuaTMBHbBIX ane-
Nel reHoB, KOAMPYHOLWMX KIOYeBble MULLEHU (pe-
uenTopbl, pepMeHThl) Aencteusa All [8, 9, 14].

CywecTBytowune  Knaccuyeckue  nNoAxoAbl
K pmarHoctuke AUIT noka He BKAKOYAKT pesynb-
Tatbl NpeauKTUBHOrO  (GapMakoreHeTM4ecKoro
TectupoBaHua (OIT) [15, 16], oTCyTCTBYIOT Tak-
Xe CUCTEMbl MOLAEPXKKM NPUHSATUSA pelleHui
(CAMP) npn AUM png HEBPONOroB M NCUXMATPOB.
[Ons ynyyweHus npouecca onpoca MNauMeHTOB
C paccTpoincTBamMu wnsodpeHnyeckoro cnekTpa

(MapMakoreHeTMKa aHTUMCMXOTUKOB
Pharmacogenetics of antipsychotics

FeHbl-KaHAMAATBI, KOAUpYIOLLME
MULLEHM AEACTBUA aHTUNCUXOTUKOB

Candidate genes encoding targets
of antipsychotic effects

'eHbl-KaHAWAATBI, KOAUPYIOLME
¢epmeHTbI MeTabonusma
AHTUNCUXOTMKOB

Candidate genes encoding enzymes
in antipsychotic metabolism

FeHbl-KaHAMAATBI, KOAUpYOLLUE
6eNKu-TpaHcnopTepbl
QHTUNCUXOTMKOB

Candidate genes encoding
antipsychotic transporter proteins

DRD1 CYP1A2 ABCB1
DRD2 CYP3A4 ABCC1
DRD3 CYP3A5 ABCG2
DRD4 CYP2C9 Lpyrue / Other
SHTR2A CYP2C19
HTR2C CYP2D6
[Lpyrue / Other [Lpyrue / Other

PucyHok nogrotosnex astopamu / The figure is prepared by the authors

Puc. 2. TeHbl-kaHAMAATDI, nepcnekTmuBHble ONA d)apMaKOI'eHETVI‘-IeCKOI'O TECTUPOBAHUA AHTUNCUXOTUKOB nepBoﬁ n

HOBbIX reHepau.Mﬁ

Fig. 2. Candidate genes with the potential for pharmacogenetic testing of first- and new-generation antipsychotics
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B MCUXMATPUM MOMMMO MexAyHapoOHOM Knac-
cubukauumn  6onesHeir  (MKB)*®  pyTMHHO WMC-
Nonb3ylTCq pPEeKOMeHAAUMM, MpencTaB/ieHHble
B «[lMarHOCTMYECKOM U CTaTUCTUYECKOM PYKOBOA-
CTBe N0 NcuxmMyeckum pacctporicteam» (Diagnostic
and Statistical Manual of Mental Disorders, DSM-5)¢,
no3BonsolmMe NonyuynuTb 6onee NOCTOBEPHYIO WH-
dopmMaumilo Kak Ang nocTaHOBKM 3G PEKTUBHOMO
M TOYHOrO AMarHo3a MCUXMYeCcKoro pacCcTpoMCTBa,
Tak M Ang guarHoctukn HP (8 Tom umucne AMUN).
Kpome Toro, ana guarHoctukn AWM pekomeHpo-
BAHO WCMONIb30BaTb HeBposiorMyeckoe obcnepno-
BaHMe, OPMEHTUPOBAHHOE Ha yrnybneHHoe uccne-
[lOBaHWe 04YaroBOM CMMNTOMATMKMK, XapaKTepHOM
ANS  NOPaXeHUs 3KCTPanMpaMUOHOM CUCTEMB,
n wkanel/onpocHukun [17]. Ona AWM xapakTepHa
Tpuaga CMMNTOMOB: MbllEYHAS PUTMAHOCTb, 6pa-
OMKMHE3Us u TpeMOop MOKOs (BCTpevaeTcs peako).
PUrnaHoCTb BOB/IEKAET MbILULLbI BEPXHUX U HUXKHUX
KOHEYHOCTEN, a TaKXe aKCUaNIbHYH MYCKynaTypy.
MauneHTbl NpeabaBNAOT Xanobbl Ha XeCcTKoCTb
(ckoBaHHOCTL) B Mblwuax. Ha paHHen cTaguu
AWM pUrMpHoOCTb MOXET 0CO3HaBaTbCs MNaLMeH-
TOM Kak 60/b, 0CO6EHHO B Njeye, HMXKHEW YaCcTK
cnuHbl. Takxe y nauneHtos ¢ AU mMoxeT npucyT-
CTBOBATb NOCTYypasibHas HEYCTOMYUBOCTb, KOTOpas
AMArHOCTMPYeTCS NyTeM TONYKOBOW Npobbl (Mpobbl
TeBeHapa), u hnekcopHas nosa (kaMnTokopmms).

B kauectBe BCmoMoraTtenbHbIX MeTOAOB AMa-
rHocTukn AU akTyanbHO MCMONb30BaHWE Banua-
HbIX LWKaa M onpocHUKoB [17]. PacnpocTpaHeHHbIMM
asnsaTca: wkana CumncoHa-AHryca (Simpson-
Angus Scale, SAS) (nn. 1-9) [18], wkana oueHkH
3KCTpanuMpammuiHbix cumnTomoB (Extrapyramidal
Symptom Rating Scale, ESRS) (6nok I, I, VI) [19],
YHUOULMPOBAHHAA WKana OUeHKM 6HonesHu
MNMapkuHcoHa (Unified Parkinson’s Disease Rating
Scale, UPDRS) (6nok Ill, nn. 18-31) [20], wkana
X3H 1 fApa (H&Y Scale; oueHka TSXeCTU NAPKUH-
coHunsma ot 0 po 5 ctagmm) [21], pedTUHroBas LWKa-
na O.0. Bebctepa (Webster Scale) (nn. 1-10) [22]
M pEeWTMHroBas LUKana OLEHKM MapKMHCOHM3MA
P.X. MaiHaxama (Mindham Scale) (6noku [-V)
[23]. OpHako u4yBCTBUTENBHOCTb M chneunduny-
HOCTb Ba/IMAM3UPOBAHHBIX LKan U OMPOCHWKOB,
NPUMEHSAIOWMXCA B MCUXMATPUYECKOM MpPaKTUKeE,
MOryT ObITb HELOCTATOYHBIMU AN OLEHKM PUCK],

NporHo3a u paHHen guarHoctuku AWM HeBpono-
FOM-KOHCYNIbTAHTOM MCUXMATPUYECKUX MeOULMH-
CKMX yupexaeHui [17].

lpaBUNbHOCTb U CBOEBPEMEHHOCTb MOCTAHOB-
Kn amnarHosa AMUM y naumeHToB C paccTponcTBamMu
Wn3odpeHNYecKoro cnekTpa MoryT 6biTb ynyulue-
Hbl C MOMOLLbIO Pa3paboTKM LWKAN OLEHKM puUCKa
AWM, nepcoHanu3MpoBaHHbIX ANroOpuTMOB AMa-
rHocTukn AWM m CMMP anga npakTuKylwWwmMx Bpa-
yei. BHeapeHue B KIMHUYECKYIO MPAKTUKY HOBbIX
NPOrHOCTUYECKUX U OUATHOCTUYECKUX UHCTPYMEH-
TOB NO3BOMUT NEPCOHANU3ZNPOBAHO OLEHUTb PUCK
W aMHamMuky passutua AUM, apaMTMBHOE BAUSHME
HereHeTUYeCknX U reHeTUYeCKUX NpeanKTOpOB
Ha pa3BuTMe 3TOM HeBponorudeckon HP, mexne-
KapCTBEHHblE B3aMMOAEWCTBUS, HEOBXO0AMMOCTb
npoBeAeHUs  LOMNONHWUTENbHbIX 0OCNenoBaHuMi
U KoppeKkTUpoBKK neyenus [15]. Takon nepcoHanm-
3UMPOBaHHbIM MOAXOA COrnacyeTcs C NPUHUMAAMMU
NpeanMKTUBHOM, NPEBEHTUBHOM M MepCcoHaNn3npo-
BaHHOM MeaMULMUHbIE,

Uenb pabotbl — pa3paboTatb WKany OLEHKM
pUCKa M NepCcoHaNM3MPOBAHHbIA aNropuT™M Aua-
FHOCTUKM AHTUNCUXOTUK-UHAYLMPOBAHHOIO nap-
KMHCOHM3MA Kak Haubonee pacnpoCTpaHEHHOM
M KJMHWYECKM 3Ha4YMMom Hesponormyeckon HP
Yy NauMeHTOB C paccTponcTBamu LWwusodbpeHnye-
CKOro crnekTpa.

MATEPUAJIbl U METO[DbI

Mouck nHdopmMaumm o dakTopax puUcka M me-
ToAax amarHoctuku AUM nposoaunu B 6asax faH-
Hbix eLIBRARY.RU, PubMed, Springer, ClinicalKey,
Google Scholar no knw4YeBbIM C/I0BAM U UX KOM-
OUHALMAM: «aHTUNCUXOTUK-UHAYLMPOBAHHbIM Nap-
KMHCOHM3MY»,  «eKapCTBEHHO-UHAYLMPOBAHHbIN
MapKUHCOHU3M», KAHTUMCUXOTUKU», KPUCK Pa3Bu-
TMA», «OAUATHOCTUKAY, KWKaNbl», «hapMakoreHeTu-
yeckoe TeCTUpPOBaHMeE», «TepaneBTUYeCKUI nekap-
CTBEHHbI MOHUTOPUHI». bblIM NpoOaHanM3nMpPoBaHbI
CTaTbu, onybnnkoBaHHble B nepuop ¢ 15.12.2013
no 15.12.2023. Kputepun BkntoyeHus: 1) nonHo-
TeKCTOBble My6anKauuu, BKIYAN: OPUTMHANbHbBIE
nccnepfoBaHus, KAMHUYECKME Cyvyau, CUCTeMaTu-
yeckne o0630pbl, MeTaaHanusbl, KokpeilHoBCKue
0630pbl; 2) A3blK NYOAMKAUMIA: PYCCKMIA, AHFAURA-
CKui; 3) cooTBeTCTBME NyBAMKALMM Lenu HacTo-

4 MexayHaponHas knaccuobukaums 6onesneit 10-ro nepecmotpa (MKB-10). https://mkb-10.com/
> ICD-11 for mortality and morbidity statistics. https://icd.who.int/browse/2024-01/mms/en

¢ American Psychiatric Association. Diagnostic and statistical manual of mental disorders, fifth edition (DSM-5). https://dsm.
psychiatryonline.org/doi/book/10.1176/appi.books.9780890425596

7 Hukonaesa T4, WHaitpep HA, NMonoea TE, TannaxoB AA, CanpoHoBa MP. [apKMHCOHU3M: KIMHWKA, AMATHOCTUKA, NIEYEHUE: YUeb-

Hoe nocobue. AkyTck: M3g-so CBOY; 2017.

& Mpuka3 MuHUcTepcTBa 3apaBooxpaHerus Poccuitickoit @epepaumm ot 24.04.2018 N2 186 «06 yTBepxaeHun KoHuenuum npe-

OUKTUBHOM, I'IpeBeHTMBHOVI n I'IepCOHaﬂM3I4pOBaHHOﬁ MeaNUUHbI».
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ALLero uccnenoBaHus; 4) KAMHUYECKUe uccneno-
BaHMA C yyacTMeM NaLUMEHTOB C pacCTpOMCTBaMMU
wusodpeHuyeckoro cnektpa n AUM.

Kputepun uckniovenunsa: 1) Tesuncol KoHbepeH-
UMW, MocTepbl, aHHOTaUMM nybnukauumin 6e3 po-
CTyna K MOMHOM Bepcuu; 2) nybankaummn Ha Apyrux
MHOCTPAHHbIX A3bIKaX, KPOME aHFAUMCKOro; 3) opu-
TMHasNbHbIE UCCNENOBaHMS Ha >XXMBOTHOM MoAenu
AWUM; 4) cTatbu, onyb6aMKOBaHHbIE paHee Aekabps
2013 r.; 5) opuruHanbHble CTaTbU C COMHUTENbHbI-
MW OAHHbIMW WU BbINOMHEHHbIE HA HebOoNbLOWN
BbI6opke nauneHToB (n<30).

Kpome TOro, 6bian MCNONb30BaHbl AaHHblE pa-
Hee OMNybB/AMKOBAHHOrO HaMM CUCTEMATUYECKO-
ro o63opa Hanbonee 4acTo MCNOJSb3YEMbIX LUIKAN
M onpocHukoB ang anarHoctukn AUIM (SAS, ESRS,
UPDRS, H&Y Scale, Webster Scale, Mindham
Scale), B KOTOPOM 6biNW MPOAHANM3UMPOBAHbI BO3-
MOXXHOCTM M OFpaHUYEHUs 3TUX AMATHOCTUYECKUX
MHCTPYMEHTOB, BKJIlOYas TaKMe XapaKTEPUCTUKM,
KaK MpOAOMKUTENbHOCTb TECTUPOBAHUSA, CTENEHb
[OCTOBEPHOCTU OLEHKM KAUMHUYECKUX nposBe-
HUi AWM, BO3MOXHOCTb OLeHKM $HaKTOpOB puUCKa
(npepukTopoB) AW, BO3MOXHOCTb OLEHKM CKO-
poctu passutusa AUM [17]. NpoaeMoOHCTPUpPOBaHO,
yTto wkKanbl SAS, ESRS, UPDRS, H&Y Scale, Webster
Scale, Mindham Scale He wMoryT o6ecneunTb
oueHKy pucka AUM un ynyywntb CKpuHUHT AU
Ha paHHMX cTagmax passutua [9]. Kpome Toro,
3TU WKabl U ONPOCHUKU HE MO3BONSAKT OLEHUTb
AOOMTUBHBIM BKNAL TFEHETUYECKUX W HEreHeTu-
yecknx dakTopoB pucka passutus AWM, BbIBUTL
KNUHUYeCcKne ocobeHHoCTH (bopMbl AUTT, BktoYas
AKMHETUKO-PUTMAHYIO, CMELUAHHYK WU ApOoXaTesb-
HYI0), @ TakXXe He MO3BONST OLEHWUTb 0COBEHHO-
CTM TEYEHUS U CKOpOCTb nporpeccupoBaHusg AUII.
lpoaHanu3npoBaHHblE WKabl HE YYMTbIBAIOT pe-
3yNbTaTbl COBPEMEHHbIX METOA0B nabopaTopHoiM
avarHoctuku AUM, a B oNpOCHUKM 3TM NoKasaTenu
He BKAto4atTcs anpuopu. Kpome Toro, MCnonb3o-
BaHMe paHee NpeasioKeHHbIX WKan U ONpOCHUKOB
TPYA03aTpaTHO ANg NPaKTUKYOLWUX HEBPOIOroB
M MNCUXMATPOB, M B psfe CIy4yaeB y Bpayen mMoryT
BO3HMKHYTb CJIOXXHOCTM B MHTepnpeTaumu nony-
YeHHbIX pe3ynbTaToB.

Pe3synbTaThl aHanusa WKan W OMNPOCHWKOB
ana guardHoctmku AWM, a Takxe pesynbTatbl CO6-
CTBEHHbIX MCCNEAO0BAaHUM MO MHULMATUBHBLIM Te-
MaM «M3yyeHne BAMAHMA TEeHETUYECKOM Bapua-
6eNbHOCTU peuenTopoB AodamMmHa 2 M 3 TUMOB
Ha BO3HWMKHOBEHWE HeXenaTenbHbIX pPeakuuin 3KC-
TpanMpaMUAHOro CnekTpa» (HOMep rocyaapCTBEH-
Hon peructpauun  AAAA-A16-116091550002-2,
npotokon [lpo6bnemHon komuccum ot 26.10.2021

N2 9/2021) u «AHTUNCUXOTUK-UHAYLMPOBAHHbIE
3KCTpPanMpaMuaHble HapyLWeHUS: KIMHUYECKUE U Te-
HeTUYeckue npeankTopbl» (NpoTokon MNpobneMHoM
komuceumn ot 26.10.2021 N2 9/2021), npoBefeHHbIX
Ha 6ase ®IbY «HMUL, MH um. B.M. bexTepesa»
MuH3gpaBa Poccumn, nernm B 0CHOBY pa3paboTku
aBTOPCKOM LWKanbl oueHkn pucka AUM (puckome-
Tpa) M anroputMa MNepCcoHaNU3MpOBaHHOW AMa-
rHoctukn AWM. HacTtoawmi 3tan mccnenoBaHus
BbINOAHEH B paMKax rocyfapCTBEHHOro 3aja-
HMa HaumMoHanbHOro MeaWUMHCKOro wuccneno-
BATE/NIbCKOrO LEHTpa MNCUXMATPUU U HEBPONOTUM
uMm. B.M. bextepeBa MuHucTepcTBa 3apaBooxpa-
HeHus Poccuiickoit @epepaunn (XSOZ 2024 0012).

PE3YJ1IbTATbl U OBCYXXOEHUE

B pe3ynbraTe npoBeAEHHOro aHanu3a AaH-
HbIX NUTEPAaTypbl YCTAHOBJEHO, 4YTO MALMEHTHI
NOXWNOro BO3pacTa 6osee MNOABEPXEHbl PUCKY
passutus AWM, a y xeHwuH AWM passusaetcs
B 2 pa3a yalie No CPaBHEHUIO C MYXUYMHaMK [24-
26]. lfeHeTnyeckas teopus AUM passuBaeTcsa yxe
6onee 40 net. Ha ocHOBe AaHHbIX paHee npose-
[LEHHbIX aCCOUMATMBHBIX TFEHETUYECKUX MCCneno-
BaHWIA MPOAEMOHCTPUPOBAHO, YTO PUCK Pa3BUTUA
AWM nosblwaeTcs y NauUMEHTOB — HOCUTENen re-
HeTUYeCckux nonumopdm3MoB (OAHOHYKNEOTUA-
HbIX BapMAHTOB M TaHAEMHbIX MOBTOPOB) LUMPOKO-
ro Kpyra reHoB-KaHAMAATOB, BKAYas: rs1799732,
rs1800497,rs6275 rena DRD2;rs167771 reHa DRD3;
rs4680 reHa COMT; rs6311 reHa 5HTRZA; rs6318,
rs3813929 reHa HTR2C; rs2179652, rs2746073,
rs4606, rs1819741, rs1152746, rs1933695 reHa
RGS2; rs4795390 reHa PPP1R1B; rs6265 reHa BDNF;
rs12678719 rena ZFPM2; rs938112 reHa LSMAP;
rs2987902 reHa ABL1; HLA-B44 rena HLAB; rs16947,

rs1135824, rs3892097, rs2837173, rs5030867,
rs5030865, rs1065852, rs5030863, rs5030862,
rs28371706, rs28371725 un rs1080983 reHa

CYP2D6 [9, 27]. Cpeon Mopanduumpyembix dakTo-
poB pucka AUM BblgensatoT xapaktepuctuku All [3,
28] u conyTcTBylOWME 3abonesanus [3, 26, 29-32]
(puc. 3).

B pamkax nabopatopHoi auarHoctuku AUI ak-
TyaNbHO onpegeneHue ypoBHS rOMOBAHW/IMHOBOM
KUCNOTbl MAKU 3-MeTOKCU-4-TUAPOKCUPEHUNYKCYC-
Hoi kucnotbl (TMK), ®I'T u TepaneBTUYeECKMI Ne-
KapCTBEHHbIN MOHUTOPUHT (T/IM) [2].

Onpepenexune yposHs MK B nnkBope n Moye —
BbICOKO3(hdeKTUBHbIN  MeToL  nabopaTopHoM
n amddepeHumanbHoi anarHoctukn AWM m 6ones-
Hu MNapkuHcoHa. MK npeactasnsgeTt coboi O0CHOB-
HOM NpOAYKT 0OMeHa KaTexoNaMWHOB, B TOM YMC-
ne podaMuHa, U paHee NpeanoXeHa B KayecTee
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(DakTopbl pUCKa pa3BUTUS AHTUNCUXOTUK-MHAYLIMPOBAHHOTO NAaPpKMHCOHM3MA
Risk factors for antipsychotic-induced parkinsonism

Moauduumnpyembie
Modifiable

Hemoauduumupyemblie

Non-modifiable

» XapakTepucTvKa Tepanum aHTUNCUXOTUKaMK /
Characteristics of antipsychotic therapy:

- BMTENbHOCTb Npuema / duration of treatment;

- MOKOJIEHME aHTUNCMXOTMKA (Yawe | nokoneHus) /
antipsychotic generation (usually, first-generation
antipsychotics);

- BbICOKME CyTOuHble fo3bl / high daily doses;

- nonuTepanus aHTUNCMXOTUKaMu / antipsychotic polytherapy

» Cny4yan aHTUNCUXOTUK-UHOYLIMPOBAHHOTO NAapKMHCOHU3MA
B aHaMHes3e / History of antipsychotic-induced parkinsonism

* DKCTpaNUpaMUAHbIA CUHAPOM MHOM 3TUoNOrUK /
Extrapyramidal syndrome of other aetiology

* YepenHo-mMo3roBas TpaBMa B aHaMHese /
History of traumatic brain injury

* Hannune cuHpgpoma npmobpeteHHoro nmmyHopedbuumta (Crna0)
B aHaMHese /
History of acquired immunodeficiency syndrome (AIDS)

* [leMeHUMs B aHaMHe3e Y NaLMeHTOB MOXMI0ro Bospacta /
History of dementia in elderly patients

e MIHCynbT (MWWeMMUYECKMiA, reMopparMyeckuii) B aHamHese /
History of stroke (ischaemic, haemorrhagic)

* Bospact >60 net / Age >60 years
* XeHckuii non (kM = 2:1) / Female sex (f:m = 2:1)
¢ [eHeTUYecKas NpespacnosioKeHHOCTb /

Genetic predisposition

PucyHok nogrotoenex astopamu / The figure is prepared by the authors

Puc. 3. ®akTopbl pucka pasBUTUS aHTUNCUXOTUK-UHAYLLUPOBAHHOIO NapKUHCOHM3Ma

Fig. 3. Risk factors for antipsychotic-induced parkinsonism

cneumduyeckoro UM BbICOKO YYBCTBUTE/IbHOIO
6uomapkepa AMUI [33]. Ha cTtapTe Tepanuu All
ypoBeHb MK B nMkBOpe KpaTKOBPEMEHHO MOBbI-
WaeTca B C/lyyae pasBUTMS OCTPOro/moAoCcTporo
AWM. OpHako Ha doHe xpoHuyeckon Tepanuu All
yposeHb 'MK B nukeope (B HopMe 1,4-8,8 mr/mn)
MOXET CHUXATbCS M3-33 Pa3BUTUSA TONEPAHTHOCTH
K All. Mo3ToMy BaxHO NMpOBOAWTbL UCCef0BaHWE
yposHsa MK Ha cTapTe Tepanuu All. B cBsi3u ¢ Tem
4yTo NtOMBaNbHas NyHKUMS SBNSETCS MHBA3MBHOM
npoueaypon [33], npeanoxeHsl ManOUHBA3UBHbIE
M HEeMHBA3MBHble MeToabl nccneposanus MK [34].
Hanbonee ynobHbIM B paMKax KJAMHUYECKOM Mpak-
TUKKU aBNsSieTCS muccneposaHue yposHa MK B cy-
TOYHOM Moye (B Hopme 0-15 mr/cyT).
YyBCTBUTENbHLIA U MHDOPMATUBHBIA METOL MO-
NeKyNspHO-reHeTUYeCcKoM AMarHoCcTUKKM ANS npo-
rHosa v npodunaktukn AUM — @I'T, koTopoe no-
3BONSIET MCCNef0BaTb HOCUTENbCTBO BaPUATUBHbIX
annenen  reHoB-KaHAMOATOB,  OTBETCTBEHHbIX
32 dapMakokuHeTuky M dapmakognHamuky All,
a Takxe reHos — mulweHen pencteus All (puc. 2)
[35]. Pe3synbTaThl NpopeakTMBHOroO (NpeauMKTUBHO-
ro) ®I'T no3BoNaOT ONpeaennTb, B Kakyk rpynny
pucka passutua AUM (HU3KKI, CpeaHU, BbICOKUN)
BXOOMT KOHKPETHbI MauMeHT, U BbibpaTb nepco-

HanM3MpOBaHHY cTpaTernto npodunakTuku AUM.
PesynbTraThl peakTnBHoro ®I'T MOryT NOMOYb yTOY-
HWUTb NpuumnHbl passutua AUM u BbiIBpaTb nepco-
Ha/IM3MPOBAHHYI CTPaTernio KOppekLuun 3ToN He-
Bponorunyeckon HP [36].

[pyruM nabopaTtopHbIM METOAOM AUATHOCTUKM
asnseTtca T/IM, KoTopbl No3BongeT MccnenoBaTb
ypoBeHb All u/mnu ero akTMBHOro MeTabonnTa(oB.)
B CbIBOpOTKe/nnasme kposu. Hanbonee nHdopma-
TMBHO npoBegeHue T/IM B Tpex Toukax: 1-9 Touka —
[0 npuema All BO BpeMsS MaKCMMaNIbHOrO CHMXe-
HUS CTALMOHAPHOW KoHUeHTpauum All B KpoBM,
HenocpencTBEHHO nepen ovyepefHbiM BBEAEHUEM
atoro JIC; 2-9 Toyka — Ha KOHLEHTPaLMOHHOM
MakcumyMe Al (nukoBas koHueHTpauus Afll), ko-
TOpPbIA U3MEPAIT, KaK NpaBmao, cnycta 2-3 4 no-
cne nepopanbHOro npuema, uam cnycta 1 v nocne
BHYTPUMbILWeYHOU uHbekunn J1C, unmn vepes 30
MWH nocne BHyTpuBeHHoro Beegexus J1C; 3-a Tou-
Ka — nepep BTOpbiM npuemom All (npu npueme All
2 pasa/cyT), roe onpenenseTtcs OCTaTOYHAN KOH-
uenTtpaums JIC [37-43]. Ona onpepenexHus B3au-
MocCBSa3n Mexay passutuem AU n KoHueHTpaumen
ATl B KpoBM NonyyeHHble nokasaTtenu T/IM cpaBHu-
BalOT C AaHHbIMK Tabnuu, TepaneBTMYECKOM NOpo-
roBoi KoHUeHTpauuu All (mabn. 1).
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Ta6bnuua 1. PekoMeH[0BaHHbI YPOBEHb TepaneBTUYECKOr0 NEKAPCTBEHHOrO MOHUTOPUHIA C Y4eTOM TepaneBTuye-
CKOV MOPOroBOM KOHLLEHTPaLUM aHTUNCUXOTUKOB B CbIBOPOTKE KPOBM (MO AaHHbIM [44] € u3M.)

Table 1. Levels of recommendation for therapeutic drug monitoring based on therapeutic thresholds for antipsychotic

serum concentrations (adapted from [44])

Ha3BaHMe AHTUNCHXOTHYECKOTO TepaneBTuueckas noporosas YpoBeHb peKoMeHAaLUM 'repaneB'rutle*cxo-
npenapara Kom..v.eurpau.un (mMKr/n) ) ro nexapc-rseuuc?ro Moumopuur.a
Antipsychotic agent Therapeutic threshold concentration Level of recommendat.lon for*therapeutlc drug
(ug/L) monitoring
A3eHanuH / Asenapine 4
Amucynenpug / Amisulpride 100-320 1
Apununpason / Aripiprazole 100-350 2
Bbpekcununpason / Brexipiprazole 40-140 3
lanonepupon / Haloperidol 5-15 1
3unpacupoH / Ziprasidone 50-200 2
3oTenuH / Zotepine 10-150 3
MnonepupoH / lloperidone 15-40 3
KapwunpaswuH / Cariprazine 10-20 3
KeeTtunanuH / Quetiapine 100-500 2
Knosanwun / Clozapine 350-600 1
INlypasupoH / Lurasidone 15-40 3
OnaH3anuh / Olanzapine 20-80 1
MNanunepwupoH / Paliperidone 20-60 2
PucnepwupnoH / Risperidone 20-60 2
CepTtuHpon / Sertindole 50-100 2
Xnopnpomasuh / Chlorpromazine 30-300 2

Tabnuua mogmbuumpoBaHa asTopamu / The table is modified by the authors

* YpoBHM pekoMeHpaumit: 1 — HacToATeNbHO PEKOMEHAYETCS, YCTAHOBAEH TEpPaneBTUYECKUI AManasoH; 2 — peKOMeHL0BaHo;
3 — BO3MOXHO MCMONb30BaHME; 4 — BEPOATHO NOJIE3HO UCMOJb30BaHUE.
* Levels of recommendation: 1, strongly recommended (established therapeutic range); 2, recommended; 3, useful; 4, probably

useful.

AMepuKaHCKasa ncuxuaTpuyeckas accoumaums
(American Psychiatric Association)® pekomeHayeT
C Uenblo NpodUNaKTUKM U AUNATHOCTUKKM PAHHUX
nposieneHni AUMN y naumMeHToB C paccTponCTBaMM
wnsodpeHnyeckoro cnektpa nposegeHne TJIM
ON9 UCKNIOYEHUS BbICOKMX KOHLEeHTpauuin Al B Kpo-
BM Kaxable 3-12 Mec. B 3aBUCMMOCTHU OT UHAMBUAY-
ANbHbIX (MepCoHanbHbIX) PakTOpoOB pucka: GeHoTUn
(MenIeHHbI UKW NPOMEXYTOYHbIM MeTabonusatop
n/Mnn MepneHHbIn TpaHcnopTep) [45] n nokoneHus
HasHauyeHHoro Afll. llpu HasHauenun All nepso-
ro NOKoneHus pekoMeHpyeTcsa nposepeHue TJIM
Kaxable 6 Mec., a npu npuMeHeHun All HOBbIX Mo-
KoneHun — kaxnable 12 mec. YacToTy npoBeneHus
T/IM B pamkax ckpunHuHra AUM cnepyeT yBenmuuTb
B 2 pa3a y NOXMWAbIX NALMEHTOB M NALMEHTOB C de-
HOTUNOM «MefNeHHbI MeTabonusatop» [46].

Ha ocHoBe pe3ynbTaTtoB U3yyeHus AaHHbIX O MO-
anduunpyeMbix 1 HemoanduuupyeMoix GakTopax
pucka passutusa AUM [3, 24-26, 28-32] Hamu pas-

9 American Psychiatric Association. https://www.psychiatry.org/

paboTaHa aBTOPCKas WKana OLEHKMU pucka (pUcko-
meTp) AUM (mabn. 2). HTepnpeTauus pesynsbTaTtos
6blna NpoBeAeHa C MCMOMb30BAHMEM LWKasbl nep-
ueHtunen (fanstoH, 1885) [47], roe HU3KUI pUCK
oueHusancs ot 0 go 25%, cpenHuit puck — oT 26
10 75%, Bbicokui puck — ot 76 po 100%.

Tun OI'T MOXET BAUATb HA CTPATErMUIO BEAEHUS
MauMeHTOB C paccTpoMcTBaMu  Wwu3odpeHnye-
CKOro cnekTpa, nonydawowmmmn All, npexHe Bcero
Ha NpOrHo3uMpoBaHue, NPodUNaKTUKY U AMarHo-
cTuKy AUM y KoHkpeTHoro nauueHTa [48]. C yye-
TOM 3TOro Hamu Bbinn paspaboTaHbl ABa BapuaHTa
NnepcoHann3MpoBaHHOro anropuTMa AUMarHoCTUKM
AWM B 3aBMCMMOCTM OT Tuna nposogumoro OI'T
(mabs. 3): npopeakTUBHOrO (puc. 4) N peakTus-
Horo (puc. 5).

OtnnMumMa  npennoXeHHbIX  HaMM  BapuaH-
TOB MNEPCOHANU3MPOBAHHOrO aNroputMa Aua-
rHoctukn AWM B cnepyowem. PeaktuHoe Tl
Ha3HauatT nocne passutusa AUM Ha doHe npuema
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Ta6nuua 2. LLikana oueHkn pucka (pUCKOMETP) aHTUNCUXOTUK-UHAYLMPOBAHHOIO MAPKUMHCOHU3MA
Table 2. Risk assessment scale (riskometer) for antipsychotic-induced parkinsonism

Kputepuit oueHkmn
dakTop pucka (npeauKTop) (6ann)
Risk factor (predictor) Evaluation criterion
(score)
Mon naumenTa / Patient sex
e MY3XCKOI1 / male 0
* XeHCcKuii / female 1
Bo3spact naumneHTa / Patient age
e monoxe 60 net / under 60 years old 0
* 60 net u cTapuwe / over 60 years old 1
Hanuune skcTpanMpaMmMaHOro CMHAPOMA y poauMTenei naumneHTa 1
History of extrapyramidal syndrome in the patient’s parents
Hanuune AUI npu paHee HazHavyaeMow All-Tepanuu unm npenapaToB Apyrux dapMakonormyeckmx rpynn 1
History of AIP associated with previously prescribed APs or products from other pharmacological classes
Hanuuue skcTpanMpaMmnaHOro CMHAPOMA MHOM 3TUONOTUM (B TOM Yncne Ha GoHe 6onesHn MapkuHCOHa, 1
renaTtoNeHTUKYNSPHON AereHepayum)
History of extrapyramidal syndrome of other aetiology (including associated with Parkinson’s disease, hepato-
lenticular degeneration)
YepenHo-Mo3roBas TpaBMa B aHaMHese / History of traumatic brain injury
e OTCYyTCTBYeT / absent 0
e npucyTcTByeT / present 1
Hanuuune nemeHunmn B aHamHese / History of dementia
 pebioT B Bo3pacTe fo 60 net / debut before the age of 60 years 0
 pnebioT B Bo3pacTte nocne 60 net / debut after the age of 60 years 1
MHcynbT B aHaMHese / History of stroke
* OTCYTCTBME MHCYNbTA (MLLIEMMUYECKOrO, FeMOpparM4yeckoro) B aHamHese / no history of stroke (ischaemic, 0
haemorrhagic)
* HanMuyMe UHCybTa (MILEMMYECKOro, reMOpparMyeckoro) B aHaMHese / history of stroke (ischaemic, 1
haemorrhagic)
CNWA B aHamHese / History of AIDS
e oTcyTCTBYeET / absent 0
e npucyTcTByeT / present 1
Mpuem Al / AP use by the patient
e nauuneHT All He npuHumaet / no APs 0
e naumeHT npuHmumaet Al HOBbIX reHepaunii / new-generation APs 1
e naumeHT npuHumaet All nepsoi reHepaumu / first-generation APs 2
CuHApOM «kponuka» (opodauuansHelil Tpemop) / Rabbit syndrome (orofacial tremor)
e oTCyTCTBYeT / absent 0
e NpucyTcTByeT / present 1
BbpaaukuHesnsa u runokunHesus / Bradykinesia and hypokinesia
* OTCYTCTBYIOT / absent 0
¢ MWHUMaNbHasa 3aMefNeHHOCTb ABUXEHUI / minimal slowness of movement 1
¢ HebonbLOe, HO OYEBMAHOE 3aMeaNeHNE ABMKEHUI UM YMEHbLUEHWE X aMNAnuTyabl / slight but 2
obvious slowness or decreased amplitude of movement
¢ yMepeHHas 3aMeANeHHOCTb ABWXEHWUN / moderate slowness 3
¢ Bblpa)XeHHas 3aMeANeHHOCTb ABUXEHUN / severe slowness 4
MbileyHas purnaHocTb / Muscle rigidity:
e OTCYyTCTBYET / absent 0
e nlerkas pUrMaHoOCTb UM ONpeaensemas nWb NpU pasHOHaNpPaBAeHHbIX ABUXeHUIX / slight rigidity or 1
rigidity detectable only with multidirectional movements
e nerkas Uan ymepeHHas purnaHocTts / mild or moderate rigidity 2
¢ BblpaX€eHHas PUrMAHOCTb, HO BO3MOXEH NOJHbIM 06beM ABUXeHUI / marked rigidity with full range of 3
motion
e TKENas pUrMAHOCTb / severe rigidity 4
MbiweyHbI TOHyC / Muscle tone
e B HOpMe / normal 0
* TMNOTOHYC / hypotonia 1
* TMNEpPTOHYC MO 3KCTpanuMpamuaHoMmy Tuny / extrapyramidal hypertonia 2
e TMNEpPTOHYC NO NMpaMUAHoOMY Tuny / pyramidal hypertonia 3
e TMNEPTOHYC N0 CMeLWaHHoMy Tuny / mixed hypertonia 4
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Table 2 (continued)

MdakTop pucka (MpeAnKTOp)
Risk factor (predictor)

Kputepmit oueHku
(6ann)
Evaluation criterion
(score)

MocTypanbHasa HeycTonunBoCTb / Postural instability

oTCYyTCTBYeT / absent

¢ peTponynbCcua, HO NALMEHT CaMOCTOSATEIbHO BOCCTaHABNMBAET paBHoBecue / retropulsion is present, but
the patient independently restores balance

NauMeHT He MOXET COXPaHATb paBHOBeCUE CaMoCTosATeNbHO, 6e3 noaaepxku nagaet / the patient
cannot maintain balance independently and falls without support

Bblpa)KeHa HeYCTOMYMBOCTb, NALMEHT TepseT paBHOBECKE CMOHTaHHO / instability is pronounced; the
patient loses balance spontaneously

naumMeHT He MOXeT cToaTb 6e3 NocTopoHHeW noMowm / the patient cannot stand without assistance

0
1

Tpemop nokos / Resting tremor
e oTCYTCTBYeT / absent
¢ HE3HAYUTEeNbHbIN M HEMOCTOSAHHBIN TpeMop / insignificant and transient tremor
* MOCTOSHHbIN TpeMop HebobLWOV aMNANTYAbI UM MePUOANYECKUIA TPEMOP CPeLHEeN aMNanTyabl /
constant tremor of small amplitude or periodic tremor of medium amplitude
* MOYTU NOCTOSAHHbIM TPEMOP CpeaHer aMnNanTyabl / almost constant tremor of medium amplitude
* MOYTU NOCTOSHHBIV TpeMOop 6onblOM aMnNanTyAbl / almost constant tremor of large amplitude

N RO

AW

Tpemop peincTena uam nocTypanbHbiii / Action or postural tremor:

e OTCYyTCTBYeET / absent

e Nerkui TpemMop aencTsus / slight action tremor

e TpeMop AeWCTBUS cpefHel aMnNanTyabl / action tremor of medium amplitude

e COYeTaHWe TpeMopa LeNCTBMUS M NOCTYPasibHOro TpeMopa cpefiHer aMnauTyabl / combination of action
tremor and postural tremor of medium amplitude

e TpeMop AeicTBKUa BoNbLIOK aMNIMTYAbI, MewwaeT npuemy nuwm / action tremor of large amplitude,
interfering with food intake

WN RO

N

MposBneHns akcTpanupaMMaHoOro cuHapoma / Manifestations of extrapyramidal syndrome
* 0 HOCTOPOHHMeE npossneHus / unilateral manifestations
e NBYCTOPOHHME nposasnexus / bilateral manifestations

= O

Konctunauusa / Constipation:
e OTCYTCTBYeT / absent
e nNpucyTcTByeT / present

CyTOYHbIN ypOBEHb (IKCKpeLMs) FOMOBaHUAMHOBOM KMCNOTbl B MoYe / Daily urine level (excretion) of
homovanillic acid

e Huxe 15 mr/cyT / below 15 mg/day

 Bblwe 15 mr/cyT / above 15 mg/day

Pesynbratel ®I'T fns nporHo3MpoBaHus ckopocty MeTabonunsma All ¢ meyeHOUYHbIM UKW NpeumyLle-
CTBEHHO NeYyeHouYHbIM NyTeM 6uoTpaHcdopmaumm [10, 12] / PGx testing results for predicting the rate of
metabolism of APs that undergo hepatic or primarily hepatic biotransformation

* BbICTPbIN MeTabonusaTop / fast metaboliser

* 3KCTEHCUBHbIN (pacnpocTpaHeHHbli) MeTabonusatop / extensive (normal) metaboliser

* NpoMeXyTOo4HbI1 MeTabonusaTtop / intermediate metaboliser

e MejaseHHbIl MeTabonusatop / poor metaboliser

NP OR

Pesynbratbl OI'T 45 nporHo3npoBaHusg ckopocTu 3pdiokca All (BbiBefeHMe neKapcTBa M3 roON0BHOMO
Mosra B KpoBb [13] / PGx testing results for predicting the rate of AP efflux (removal of the medicine from the
brain to blood)

e BbICTpbIV TpaHcnopTep / fast transporter

* JKCTEHCMBHbIN (pacnpoCTpaHeHHbIN) TpaHcnopTep / extensive (normal) transporter

* MPOMEXYTOUHbIN TpaHcnopTep / intermediate transporter

e MeLJIEHHbIM TpaHcnopTep / poor transporter

N O R

Tabnuua coctaBneHa astopamu / The table is prepared by the authors

lMpumeyaHue. YpOBEHb TOMOBAHWUMHOBOM KMCIOTbI ONpeaenseTca npy Ae6oTe aHTUNCUXOTUK-UHAYLMPOBAHHOTO NAapKMHCOHMU3MA

(AMM). ®I'T — papMakoreHeTU4eckoe TecTUpoBaHue, Al — aHTUNCUXOTUK.
UHTepnpeTaumsa pesynbTaToB:

0-11 6annoB — HU3KKUI puck passutus AUM (Bo3mMoxHbI AUM);

12-32 6anna — cpeaHuit puck passutus AUM (BeposTHbiit AUM);

33-43 6anna — BblcOKMi puck passutus AWM (onpepenerHsit AUM).

Note. The level of homovanillic acid is determined at the onset of antipsychotic-induced parkinsonism (AIP). PGx, pharmacogenetic

testing; AP, antipsychotic agent.

Interpretation of results:

0-11 points, low risk of AIP (possible AIP);
12-32 points, medium risk of AIP (probable AIP);
33-43 points, high risk of AIP (definite AIP).
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Ta6auua 3. Tunbl papMakoreHeTUYECKOro TeCTUPOBaHMUS
Table 3. Types of pharmacogenetic testing

MapmakoreHeTM4YECKOe TeCTUpOBaHue
Pharmacogenetic testing

Mapametp
Parameter

MNpopeakTuBHoe
Pro-reactive

PeakTuBHOE
Reactive

Tun nccnenoBaHus
Type of testing

MporHocTMyeckoe UM NpeanMKTUBHOE UCCneno-
BaHWE HOCMTENbCTBA annenei pucka reHoB-KaH-
AMLATOB, aCCOLMUPOBAHHBIX C HAPYLLIEHUEM
$hapMaKOKMHETUKU U/unu dapMakoguHaAMUKK
NeKapcTBeHHOro cpeacTBa

Prognostic or predictive testing for carriage of risk
alleles of candidate genes associated with impaired
pharmacokinetics and/or pharmacodynamics of a
medicinal product

MoaTBepxAaatollee UCCIeA0BaHUE HOCUTENBCTBA
annenei pucka reHoB-KaHAMAATOB, aCCOLUMPO-
BAHHbIX C HAapyLWeHMeM hapMakoKUHETUKU U/Mnu
hapMakoaMHaMUKK NIeKapCTBEHHOTO CPeACTBa
Confirmatory testing for carriage of risk alleles of
candidate genes associated with impaired pharma-
cokinetics and/or pharmacodynamics of a medicinal
product

Bpems nposeneHuns
nccnefoBaHuUs
Time of testing

PekomeHn0BaHO NpoBeAeHMe A0 HAa3HAYEHUS
NeKapcTBeHHOro CpeAcTBa UK Ha CTapTe Tepanuu
(Ha cTagMmn TUTpaL MK J03bl).

Mposoautcsa 0O pa3BuTUS HexenaTenbHbIX Nekap-
CTBEHHbIX peakLui

Recommended before prescribing or when starting
therapy (at the dose titration stage).

Carried out BEFORE the development of adverse drug

PekoMeHa0BaHO NpoBeaeHMe NOC/ie Ha3Ha4YeHus
NeKapcTBEHHOro cpeacTBa UM nocse crapTa
Tepanuu (nocne CTaguu TUTpaLMM J03bl).
Mposoauntcsa MOCJIE pa3BuTHS HexenaTenbHbIX
NleKapCTBEHHbIX peakL i

Recommended after prescribing or starting therapy
(after the dose titration stage).

Carried out AFTER the development of adverse drug

reactions

reactions

Tabnuua coctaBneHa aBtopamu / The table is prepared by the authors

OAHOr0 UM Heckonbkux All u/unu npu nosbiwe-
HUKM YpPOBHS npuHUMaemoro All B KpoBWM Bbiwe
BEPXHEW rpaHuLbl TepaneBTUYECKOro KOpWAo-
pa no AaHHbiM TJ/IM uau npu NOBbIWEHUU YPOB-
Ha TMK B Moue. Mcnonb3oBaHue 3TOro BapuaHTa
anroputma [15, 49] MoxeT 6bITb NONE3HO AN AU-
arHoCTuKkM un koppekuun AUM, a Takxe Ans Bbi6O-
pa Lo3bl npuHumaemoro All Mau 3amMeHbl NPUHU-
MaeMoro All Ha anbTepHaTUBHbIA All C MeHbLIUM
MHOAMBUAYANBHBIM (NEePCOHaNbHbIM) puckom AU,
HO He no3BONsieT MPOBECTM MpoduNakTUYeckune
MeponpuaTus oo passutmna AU,

BapuaHT anroputmMa € mcnonb3oBaHWEM Mpo-
peaktuBHoro ®OTI, HanpoTuB, NO3BONISET OLEHUTH
puck AUM u nposecTn npodunakTUyeckne mepo-
npuatua Ao HasHavenus All uan Ha cTagum Tu-
TpoBaHMa [03bl A0 nposedeHns T/IM kak y Hau-
BHOIO NauMeHTa, TaK M Yy MaUMEHTOB C HaNUUYUEM
B aHaMHe3e cnyyaes passutus HP npu npueme J1C
Apyrux dapMakonormyeckux rpynn. 3To faeTt BO3-
MOXHOCTb leyaleMy Bpayy CBOEBPEMEHHO U nep-
COHaNM3MPOBAHO NPUHMMATL Mepbl N0 Npodunak-
Tuke AWM y naumeHTOoB, OTHOCALLMXCA K rpynnam
CpefHero U BbICOKOrO pUCKa pa3BMTUS 3TON HEBPO-
noruyeckon HP. MpodurnakTnyeckne meponpuatms
MOryT BK/IO4aTb OTKAa3 OT Ha3HAYeHUS KOHKPETHO-
ro All, meTabonnsM KOTOpPOro y MaumeHTa 3Hauu-
TeNnbHO 3amenneH (MegneHHbln Metabonusatop —
rpynna BbICOKOrO pUCKa), AU CHU3UTb A03Y 3TOro
All B cnyyae yMepeHHOro CHuxeHusa ero metabo-
nm3Ma (NpOMeXYTOYHbIM MeTabonusatop — rpyn-
na cpepnHero pucka). Takum obpas3om, 3TOT Bapu-

QHT anropuTMa sBnseTcs Haubonee nonesHbIM
ANS nporHosa u npodunaktnkn AUNM Kak ¢ KNUHK-
YeCKoM TOYKM 3pEHUS (CHUXKEHME YACTOTbl M TaXe-
ctn Al-nHayumpoBaHHbix HP), Tak U ¢ 3kOHOMMKYe-
CKOM TOYKM 3peHUs (CHMXKEeHMe 3aTpaT Ha Tepanuio
BC/IeACTBUE CHUXKEHUS CyTOYHOM Ao3bl All Ha 25
1 50% y nauneHToB ¢ papMakoreHeTUYeCKUM npo-
dunnemM NpoMexyToyHoOro M MepaseHHoro metabo-
NM3aTopa COOTBETCTBEHHO, U YMEeHblUeHWe 3aTpaT
Ha Ha3HauyeHwue JIC — koppekTopos AUI).

3AKJ/TIOMEHUE

besonacHocTb u puck npumerneHuns All npwu ne-
YeHUM paCCTPOWCTB LIM30PPEHMYECKOro CnekTpa
BO MHOIOM OMpeaensitoTCcs UX BO3MOXHOCTbIO WH-
AyunpoBaTb HerpoTokcmyeckme HP, B nepByto ove-
pefbAWNI.PazpaboTaHHas aBTOpPaMM LLKANA OLLEHKM
pucka (puckomeTtp) AU MoxeT NOMOYb nevallemy
Bpayy NepCOHAaNU3MPOBAHHO HA3HAYUTb AHTUNCU-
XOTMYECKYI Tepanuio C MUHUMANbHO BO3MOXHbIM
PUCKOM pasBUTUS paccCMaTpUBAEMOW HEBPONOrU-
yeckoi HP y KoHKpeTHOro nauueHTa. [laHHag wka-
Na BK/OYaeT Hanbonee 3HaYMMble PaKTOpbl pUCKa
AWM, a Takxe coBpeMeHHble BO3MOXHOCTM nabo-
paToOpHOM AMArHOCTUKK. lNpeacTaBneHHbIn pUCKO-
METpP NPOCT B UCMNONb30BaHUU, HE 3aHMMAET MHO-
ro BPpeMEeHM B peasibHOM KAMHUYECKOM MNpaKTUKe
M MOXeT ObITb BK/IIOYEH B 3/1IEKTPOHHYI UCTOPUIO
6onesHM nauMeHTa MeAULMHCKUX YUpexaeHun
ncUxXMaTpuyeckoro npoduns.

MNpencTtaBneH anroputM nepcoHann3npoBaH-
HOM ApuarHoctukn AWM, BkAovawwmii  aBa
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MaumenTsl ¢ wusodbpenunein / Patients with schizophrenia

Y

KoHcynbTaums neuxuatpa / Psychiatrist consultation

1

KnnHuko-nabopaTopHoe 06cneaoBaHue nNpu rocnuTanmsauum
Clinical and laboratory examination during hospitalisation

! 1

Hemoanduumpyemble npeauKTopbl Moanduumpyemble npeanKTopbl
Non-modifiable predictors Modifiable predictors
v v v
XXeHckuit non leHeTU4eCKMe NPeauKTOpbI Mpuem AT 1 ux xapakTepucTuKm
Female sex Genetic predictors Hanuume napkMHCOHM3MA y POLCTBEHHMKOB
Moxunoit Bo3pact + Hannume AUM nnm napkKMHCOHU3MA APYroi 3TUONOTUK
Elderly age Hannume YUMT, pemeHunm, nicynobta, CMU0a B aHamHese

deHOTN MEeAJIEHHDIN

MeTabonusatop u/vnm

dheHoTMN MeLneHHbIN
TpaHcnopTep

Poor metaboliser and/or poor
transporter phenotype

Y v Y

Onpepenenue pucka passutus AUM / Determining the risk of developing AIP

Y v Y

Treatment with APs and their characteristics
Family history of parkinsonism
History of AIP or parkinsonism of other aetiology
History of TBI, dementia, stroke, AIDS

- . CpepHuii puck Bbicokuit puck
Warw / Steps Hwu3kuit puck / Low risk Medium risk High risk
Ko::gs;;z‘::ﬂ 1 pa3/ 12 mec 1 pa3/ 3 mec 1 pa3/ 1 mec
Neurologist consultation 1 time /12 months 1 time / 3 months 1 time /1 month
KoHcynbTtauus
KIMHUYECKOTO
tapmakonora - w7 u
Clinical pharmacologist
consultation
CornacHo KIMHUYECKUM Co CcpefHVM U HU3KUM C HWU3KUM pUCKOM
HasHaueHue All nokKasaHusaM puckom passutus AU pazButus AUM
AP prescribing According to clinical With average and low risk With low risk
indications of developing AIP of developing AIP
Mopbop no3bl Al Cﬁc?oarzl;l? M;;c;‘fs)g/ﬁ;l:nzﬂc V no3bl Ha 25% V po3bl Ha 50%
AP dose selection g mary vV dose by 25% V' dose by 50%
of product characteristics
OIT / PGX = + +
TIM / TDM = + +

PucyHok nogrotoenex astopamu / The figure is prepared by the authors

Puc. 4. Anroput™ nepcoHann3MpoBaHHON AMATHOCTUKU aHTUNCUXOTUK-UHAYLMPOBAHHOIO MAPKMHCOHU3MA Y Mauu-
€HTOB C pacCTPONCTBaMM WK30dPEHNYECKOro CNEKTPA C MCNOAb30BAHMEM NPOPEAKTUBHOIO GapMakoreHeTUYecKoro
TectupoBanus. ®I'T — dapmakoreHeTuyeckoe TectupoBaHue; All — aHTUNCUXOTUK; AU — aHTUNCUXOTUK-UHAYLM-
pPOBaHHbIM NAapKMHCOHM3M; YUMT — yepenHo-mo3rosas Tpasma; JIC — nekapcTBeHHoe cpeacTBo; TJ/IM — TepaneBTuye-
CKMI NeKapCTBEHHbIN MOHUTOPUHT; «+» — UCMOJIb30BaHNE MOKA3aHO; «—» — UCMO/b30BaHME He NOKa3aHo

Fig. 4. Algorithm for personalised diagnosis of antipsychotic-induced parkinsonism in patients with schizophrenia
spectrum disorders based on pro-reactive pharmacogenetic testing. PGx, pharmacogenetic testing; AP, antipsychotic
agent; AIP, antipsychotic-induced parkinsonism; TDM, therapeutic drug monitoring; +, recommended; -, not recom-
mended
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| MaumeHTsl ¢ wWnsodbpeHuneit / Patients with schizophrenia |

1

| KoHcynbTauma ncuxuatpa / Psychiatrist consultation |

Y

KnuHuko-nabopatopHoe obcnefoBaHue npu rocntanmsaumm
Clinical and laboratory examination during hospitalisation

! Y

HeMoanduumpyemble npeamukTopbl Moanduumnpyemblie npeankTopbl
Non-modifiable predictors Modifiable predictors

Y

XeHckuit non

Y

FeHeTM4YeCcK1e NpeaukTopbl

v

Mpuem Al 1 nx xapakTepucTuku

Female sex Genetic predictors Hanuune napKMHCOHU3MA y POLCTBEHHUKOB
Moxwunon Bo3pact + Hanuune AWM nnn napkMHCOHWM3Ma ApYroi 3TMonorum
Elderly age - Hanuune YMT, pemeHumu, uHcynobta, CM0a B aHamMHese
(DEH%T”” Meﬂ“e”}*b'” Treatment with APs and their characteristics
METabonmsatop 1 M“f' Family history of parkinsonism
(heHoTUN MeaNeHHbI History of AIP or parkinsonism of other aetiology
Tparcnoptep History of TBI, dementia, stroke, AIDS
Poor metaboliser and/or poor
transporter phenotype
\ + |
Onpepenenue pucka passutua AUM / Determining the risk of developing AIP
o . CpepHuii puck Bbicokuit puck
Warn / Steps Hwuskuit puck / Low risk Medium risk High risk
OrT / PGX = + +
KoHcynbTaums
Heapaiora 1 pa3 /12 mec 1 pa3/ 3 mMec 1 pa3/ 1 mec

Neurologist consultation

KoHcynbTaums
KIMHUYECKOro
dapmakosnora
Clinical pharmacologist
consultation

Ha3sHaueHue All
AP prescribing

Mop6op fo3bl Al
AP dose selection

TIM / TDM

1 time / 12 months

CornacHo KIMHUYECKUM
MOKa3aHUsM
According to clinical
indications

CornacHo MHCTpyKLUmK K J1C
According to the summary
of product characteristics

1 time / 3 months

Co cpefHUM U HU3KUM
puckoM passutus AUM
With average and low risk
of developing AIP

Vv [no3bl Ha 25%
Vv  dose by 25%

PucyHok nogrotoenex astopamu / The figure is prepared by the authors

1 time /1 month

C HM3KMM pUCKOM
pazsutus AUM
With low risk
of developing AIP

V' po3bl Ha 50%
Vv dose by 50%

Puc. 5. Anroput™ nepcoHanu“3MpoBaHHOM AMArHOCTUKM aHTUNCUXOTUK-UHAYLUMPOBAHHOMO NapKUHCOHM3Ma Y NALUEH-
TOB C pacCTPOMCTBaMM LWN30PPEHNYECKOrO CNEKTPA C UCMNOb30BaHWEM PeaKTMBHOro GpapMaKkoreHeTMYeCcKoro TecTu-
poBaHus. ®I'T — papmakoreHeTuyeckoe TecTupoBaHue; All — aHTUNCMXOTUK; AU — aHTUNCUXOTUK-UHAYLMPOBAH-
HbIW MapKUHCOHU3M; YMT — yepenHo-Mo3roBas TpaBma; JIC — nekapcTBeHHoe cpeacTso; T/IM — TepaneBTUYECKUI
NeKapCTBEHHbIA MOHUTOPUHT; «+» — UCNONb30BAHME NOKA3AHO; «—» — UCMO/Ib30BaHWE He MOKa3aHo

Fig. 5. Algorithm for personalised diagnosis of antipsychotic-induced parkinsonism in patients with schizophrenia
spectrum disorders based on reactive pharmacogenetic testing. PGx, pharmacogenetic testing; AP, antipsychotic
agent; AIP, antipsychotic-induced parkinsonism; TDM, therapeutic drug monitoring; +, recommended; -, not recom-
mended
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BapMaHTa B 3aBMCMMOCTM OT BpPEMEHM MpoBe-
nenuns OFT (no passutus AUIMN — npeakTuBHOE
OrT, nocne passutua AUM — peakTusHoe OIT).
Hanbonee nepcrnekTMBHbIM B MNjaHe MNPOrHO3u-
poBaHus, MNPOPUNAKTUKM U auarHocTukn AUII
SBN€TCA MCMNosb30BaHWEe npopeakTuBHOro @IT,
YUYMTbIBas BO3MOXHOCTb MOJly4yeHUs BCex Heob-
XOAMMbIX J[aHHbIX Ha CTapTe ncuxodapmakoTe-
panuu. Mcnonb3loBaHue peakTusHoro ®OTI, koTo-
poe HasHayaeTcs nocne passutua AWM, Takxe
MOXeT ObITb aKkTyanbHO ANS AafbHelwen nepco-
HaZIM3MPOBAHHOM KOppEeKLMM Tepanuu B CBA3M
C nosiBNieHMeM BO3MOXHOCTM Bblbopa Haubonee
6e3onacHoro All 1 ero fo3bl, a TakxXe (B ciyvae

noaMTepanuu wMnM KOMOBMHMPOBAHHOW Tepanuu)
Bbl6opa Heckonbkux Al u ncuxotponHbix JIC opy-
rmx (GapmakoniorMyeckux rpynn (aHTUAenpeccaH-
TOB, HOPMOTUMUKOB, AHKCMONUTUKOB) C YYETOM
reHeTU4YeCcKn 4eTepMUHUPOBAHHbBIX 0COBEHHOCTEN
ux mMeTabonusmMa M MeXNnekapCcTBEHHOro B3auWMO-
[EeNCTBMSA Y KOHKPETHOro nauueHTa.

Pa3paboTka v BHeApeHue B peanbHYH KInHuYe-
CKYI0 MPaKTUKY HOBbIX MHCTPYMEHTOB A5 OLEHKM
pucka npodunakTUKu u amarHoctuku AUM moryT
obecneuynTb NOBbLILEHME KayecTBa Crneuuanusu-
pPOBAHHOM HEBPOSOrMYECKOM U MCUXMATPUYECKON
NMOMOLLM NaUMEeHTAM C pacCcTponCcTBaMu wusodpe-
HWYEeCKoro cnekTpa.

Nutepatypa / References

1. NesuH OC, pen. IkcmpanupamudHeie paccmpolicmea — 84yepa, ce200-
Hf, 3aempa. M.: ME[lnpecc-uHdopm; 2015.

Levin OS, ed. Extrapyramidal disorders — yesterday, today, tomorrow.
Moscow: MEDpress-inform; 2015 (In Russ.).

2. Wnarpep HA, Baiiman ED, HesHnaHos HI, HacbipoBa P®. ®@apma-
Ko2eHemuKa aHmMunNCuXomuk-uHOyUupoB8aHHbIX 3KCMpPanupamuoHsix
paccmpoliicms. CMN6: U3patensctso JEAH; 2022.

Shnayder NA, Vaiman EE, Neznanov NG, Nasyrova RF. Pharmacoge-
netics of antipsychotic-induced extrapyramidal disorders. St Peters-
burg: DEAN Publishing House; 2022 (In Russ.).

3. Baiiman E3, WHaitpep HA, HesHaHoB HI, HacbipoBa P®. Jlekap-
CTBEHHO-MHAYLMPOBAHHbINA NAapKMHCOHMU3M. CoyuansHas u KauHuye-
ckasg ncuxuampus. 2021;31(1):96-103.

Vaiman EE, Shnayder NA, Neznanov NG, Nasyrova RF. Drug-induced
parkinsonism. Social and Clinical Psychiatry. 2021;31(1):96-103 (In
Russ.). EDN: MWEAHI

4. Mentzel CL, Bakker PR, van Os J, Drukker M, Matroos GE, Tijs-
sen MAJ, vanHarten PN. Blink rate is associated with drug-induced
parkinsonism in patients with severe mental illness but does not
meet requirements to serve as a clinical test: The Curacao extrapy-
ramidal syndromes study XIII.J Negat Results Biomed. 2017;16(1):15.
https://doi.org/10.1186/512952-017-0079-y

5. JNleBuH OC. narHoCTMKa U NeYeHWe IKCTpanupaMUaHbIX rMnepku-
He30B. /levawjuli spay. 2005;(6):20-6.

Levin OS. Diagnosis and treatment of extrapyramidal hyperkinesis.
Lechaschi Vrach Journal. 2005;(6):20-6 (In Russ.).

6. WBaHnoBa CA, Anuduposa BM, Xykoea WA, boitko AC, ®epopeH-
ko OO, boxaH H.A. Accoumnaumus DRD3 reHa c 6onesHbio [lap-
KUHCOHa. XypHan Hesponozauu u ncuxuampuu um. C.C. Kopcakosa.
2016;116(5):71-4.

Ivanova SA, Alifirova VM, Zhukova |IA, Boiko AS, Fedorenko QY, Zhu-
kova NG, Bokhan NA. The association of the DRD3 gene with Par-
kinson’s disease. S.S. Korsakov Journal of Neurology and Psychiatry.
2016;116(5):71-4 (In Russ).
https://doi.org/10.17116/jnevro20161165171-74

7. Koning JP, Vehof J, Burger H, Wilffert B, Al Hadithy A, Alizadeh B,
et al. Genetic Risk and Outcome in Psychosis (GROUP) investiga-
tors. Association of two DRD2 gene polymorphisms with acute and
tardive antipsychotic-induced movement disorders in young Cau-
casian patients. Psychopharmacology (Berl). 2012;219(3):727-36.
https://doi.org/10.1007/s00213-011-2394-1

8. Knol W, van Marum RIJ, Jansen PA, Strengman E, Al Hadithy AF, Wil-
ffert B, et al. Genetic variation and the risk of haloperidol-related
parkinsonism in elderly patients: a candidate gene approach. J Clin
Psychopharmacol. 2013;33(3):405-10.
https://doi.org/10.1097/JCP.0b013e3182902708

9. Vaiman EE, Shnayder NA, Novitsky MA, Dobrodeeva VS, Goncharo-
va PS, Bochanova EN, et al. Candidate genes encoding dopamine
receptors as predictors of the risk of antipsychotic-induced parkin-
sonism and tardive dyskinesia in schizophrenic patients. Biomedi-
cines. 2021;9:879.
https://doi.org/10.3390/biomedicines9080879

10. Shnayder NA, Abdyrakhmanova AK, Nasyrova RF. Oxidation of anti-
psychotics. Encyclopedia. 2022;2:974-89.
https://doi.org/10.3390/encyclopedia2020064

11. Preskorn SH. Drug-drug interactions (DDIs) in psychiatric practice,
Part 9: Interactions mediated by drug-metabolizing cytochrome
P450 enzymes. J Psychiatr Pract. 2020;26(2):126-34.
https://doi.org/10.1097/PRA.0000000000000458

12. WHaiipep HA, XacaHoBa AK, HacbipoBa P®. lNepBas dasa meTabo-
NU3Ma aHTUNCUMXOTUKOB B MEYEHU: PONb OKMCNeHUs. DapmakozeHe-
muka u ¢papmakozeHomuka. 2022;(1):15-30.

Shnayder NA, Khasanova AK, Nasyrova RF. First phase of antipsy-
chotic metabolism in the liver: The role of oxidation. Pharmacoge-
netics and Pharmacogenomics. 2022;(1):15-30 (In Russ.).
https://doi.org/10.37489/2588-0527-2022-1-15-30

13. Nasyrova RF, Shnayder NA, Osipova SM, Khasanova AK, Efremov IS,
Al-Zamil M, et al. Genetic predictors of antipsychotic efflux im-
pairment via blood-brain barrier: Role of transport proteins. Genes.
2023;14:1085.
https://doi.org/10.3390/genes14051085

14. Ravyn D, Ravyn V, Lowney R, Nasrallah HA. CYP450
pharmacogenetic treatment strategies for antipsychotics: A review
of the evidence. Schizophr Res. 2013;149(1-3):1-14.
https://doi.org/10.1016/j.schres.2013.06.035

15. HacbipoBa P®, [o6pogeeBa BC, Ckonun C[, WHaiinep HA, He-
3HaHoB HI. Mpobnembl M nepcnekTuBbl BHeapeHus dapmakore-
HeTUYEeCKOro TeCTMPOBAHUS B peanbHON KAMHUYECKOW MpakTuke
B Poccuiickoit Mepepaunn. BecmHuk Hesposoauu, ncuxuampuu
u Hetipoxupypauu. 2020;(3):6-12.

Nasyrova RF, Dobrodeeva VS, Skopin SD, Shnayder NA, Nezna-
nov NG. Problems and prospects for the implementation of pharma-
cogenetic testing in real clinical practice in the Russian Federation.
Bulletin of Neurology, Psychiatry and Neurosurgery. 2020;(3):6-12
(In Russ.).

https://doi.org/10.33920/med-01-2003-01

16. KocTiok [T, 3axapoBa HB, Pesnuk AM, CypkoBa EW, MnbuHckuit
BB. MepcnekTuBbl npuMeHeHus dapMakoreHeTUYeCKMX TecToB
B NMCUXMATPUU U HeBPONOruUWU. XKypHan Hesponoeuu U ncuxuampuu
um. C.C. Kopcakosa. 2019;119(9):131-5.

Kostyuk GP, Zakharova NV, Reznik AM, Surkova El, Ilinsky VV.
Perspectives of the use of pharmacogenetic tests in neurology
and psychiatry. S.S. Korsakov Journal of Neurology and Psychiatry.
2019;119(9):131-5 (In Russ.).
https://doi.org/10.17116/jnevro2019119091131

17. BawimaH E3, WHaiiaep HA, HesnaHoB HI, HacbipoBa P®. MeToabl
[IMarHOCTUKU IeKapCTBEHHO-MHAYLIMPOBAHHOIO NapKMHCOHMU3Ma:
0630p OTeyecTBEHHOM W 3apybexHoi nuTepaTypbl. Cubupckuli
s8ecmHuk ncuxuampuu u Hapkonoauu. 2020;4(109):64-72.

Vaiman EE, Shnayder NA, Neznanov NG, Nasyrova RF. Diagnostic
methods for drug-induced parkinsonism: A review of Russian and
foreign literature. Siberian Herald of Psychiatry and Addiction Psychi-
atry. 2020;4(109):64-72 (In Russ.).
https://doi.org/10.26617/1810-3111-2020-4(109)-64-72

Safety and Risk of Pharmacotherapy. 2025. Vol. 13, No. 1 83


https://elibrary.ru/MWEAHI
https://doi.org/10.1186/s12952-017-0079-y
https://doi.org/10.17116/jnevro20161165171-74
https://doi.org/10.1007/s00213-011-2394-1
https://doi.org/10.3390/biomedicines9080879
https://doi.org/10.3390/encyclopedia2020064
https://doi.org/10.1097/PRA.0000000000000458
https://doi.org/10.37489/2588-0527-2022-1-15-30
https://doi.org/10.3390/genes14051085
https://doi.org/10.1016/j.schres.2013.06.035
https://doi.org/10.33920/med-01-2003-01
https://doi.org/10.17116/jnevro2019119091131
https://doi.org/10.26617/1810-3111-2020-4(109)-64-72

LWHangep H.A., BamaH E.2., HacbipoBa P.O.

AHTMHCMXOTMK-MH,D,yLJ,l/IpOBaHHbIl;I MAPKNHCOHUM3M! LLKala OUeHKN PNCKa N alfTOPUTM ﬂepCOHaﬂl/Bl/lpOBaHHOl;L..

18.

Temmingh HS, van den Brink W, Howells F, Sibeko G, Stein DJ.
Methamphetamine use and antipsychotic-related extrapyrami-

Parkinson’s disease. J Neurol Sci. 1993;116(2):125-34.
https://doi.org/10.1016/0022-510x(93)90316-q

dal side-effects in patients with psychotic disorders. J Dual Diagn. 35. Khasanova AK. Pharmacogenetic factors of clozapine-induced
2020;16(2):208-17. metabolic syndrome. Personalized Psychiatry and Neurology.
https://doi.org/10.1080/15504263.2020.1714099 2023;3(2):38-47.
19. Chouinard G, Cosci F, Chouinard VA, Alphs L. The Extrapyra- https://doi.org/10.52667/2712-9179-2023-3-2-38-47
midal Symptom Rating Scale and its abbreviated version: A cri- 36. Neznanov NG. A paradigm shift to treat psychoneurological disor-
tical review of clinimetric properties. Psychother Psychosom. ders. Personalized Psychiatry and Neurology. 2021;1(1):1-2.
2023;92(6):359-66. 37. Lara DV, Melo DO, Silva RAM, Santos PCJL. Pharmacogenetic test-
https://doi.org/10.1159/000535113 ing in psychiatry and neurology: An overview of reviews. Pharma-
20. Martinez-Martin P, Rodriguez-Blazquez C, Mario Alvarez, Arakaki T, cogenomics. 2021;22(8):505-13.
Arillo VC, Chana P, et al. Parkinson’s disease severity levels and https://doi.org/10.2217/pgs-2020-0187
MDS-Unified Parkinson’s Disease Rating Scale. Parkinsonism Relat 38. Redensek S, Dolzan V. The role of pharmacogenomics in the per-
Disord. 2015;21(1):50-4. sonalization of Parkinson’s disease treatment. Pharmacogenomics.
https://doi.org/10.1016/j.parkreldis.2014.10.026 2020;21(14):1033-43.
21. Oparal, Matecki A, Matecka E, Socha T. Motor assessment in Parkin- https://doi.org/10.2217/pgs-2020-0031
son’s disease. Ann Agric Environ Med. 2017;24(3):411-5. 39. Dahl ML. Cytochrome p450 phenotyping/genotyping in patients
https://doi.org/10.5604/12321966.1232774 receiving antipsychotics: Useful aid to prescribing? Clin Pharma-
22. Kapoor S, Saluja A, Margekar SL, Agarwal M, Mondal S, Dhamija RK. cokinet. 2002;41(7):453-70.
Neurogenic supine hypertension and cardiovascular autonomic https://doi.org/10.2165/00003088-200241070-00001
dysfunction in patients with Parkinson’s disease. Ann Indian Acad 40. Bousman CA, Bengesser SA, Aitchison KJ, Amare AT, Aschauer H,
Neurol. 2023;26(1):33-8. Baune BT, et al. Review and consensus on pharmacogenomic test-
https://doi.org/10.4103/aian.aian_476_22 ing in psychiatry. Pharmacopsychiatry. 2021;54(1):5-17.
23. Bersani G, Grispini A, Marini S, Pasini A, Valducci M, Ciani N. https://doi.org/10.1055/a-1288-1061
5-HT2 antagonist ritanserin in neuroleptic-induced parkinsonism: 41. Eum S, Lee AM, Bishop JR. Pharmacogenetic tests for antipsycho-
A double-blind comparison with orphenadrine and placebo. Clin tic medications: Clinical implications and considerations. Dialogues
Neuropharmacol. 1990;13(6):500-6. Clin Neurosci. 2016;18(3):323-37.
https://doi.org/10.1097/00002826-199012000-00003 https://doi.org/10.31887/DCNS.2016.18.3/jbishop
24. Rajput AH, Offord KP, Beard CM, Kurland LT. Epidemiology of 42. Urban AE, Cubata WJ. Therapeutic drug monitoring of atypical an-
parkinsonism: Incidence, classification, and mortality. Ann Neurol. tipsychotics. Psychiatr Pol. 2017;51(6):1059-77.
1984;16(3):278-82. https://doi.org/10.12740/PP/65307
https://doi.org/10.1002/ana.410160303 43. Mauri MC, Paletta S, Di Pace C, Reggiori A, Cirnigliaro G, Valli I,
25. Kennedy PF, Hershon HI, McGuire RJ. Extrapyramidal disor- et al. Clinical pharmacokinetics of atypical antipsychotics: An up-
ders after prolonged phenothiazine therapy. Br J Psychiatry. date. Clin Pharmacokinet. 2018;57(12):1493-528.
1971;118(546):509-18. https://doi.org/10.1007/540262-018-0664-3
26. Nesun OC, WuHppsea HH, AnukuHa MA. JlekapcTBeHHbIW nap- 44. MotaHuH CC, Mopo3osa MA, benunawsunu AT, Bypmunckuii AC, Mu-
KUHCOHW3M. XKypHan Hesponozauu u ncuxuampuu. 2012;8:69-74. powHunyeHko UW. PekoMeHZauumM nNo NpUMEHEHUI0 TepaneBTuye-
EDN: PDXMSD CKOFO N1eKapCTBEHHOI0 MOHWTOPUHIA aHTUMNCUXOTUKOB AN UHAM-
Levin OS, Shindryaeva NN, Anikina MA. Drug-induced parkinso- BMAyanusauumu nopbopa Tepanuu npu 060CTPeHUU WKU30DPEHUN.
nism. Journal of Neurology and Psychiatry. 2012;8:69-74 (In Russ.). 06o3peHue ncuxuampuu u MeOUUUHCKoU ncuxonoeuu umeHu B.M. bex-
27. Baitman E3, WHatpep HA, HesnanoB HI, HacbipoBa P®. leHbl-KaH- mepega. 2023;57(4):111-9.
AMAATbl Pa3BUTUS aHTUNCUXOTUK-MHAYLLMPOBAHHOIO NAapKMHCOHU3- Potanin SS, Morozova MM, Beniashvili AG, Burminskiy DS, Mi-
Ma y nauMeHToB C wusodperuein. 06o3peHue ncuxuampuu u meou- roshnichenko II. Guideline for the use of therapeutic drug moni-
YuHckoli ncuxonoeuu umeHu B.M. bexmepesa. 2021;57(4):15-35. toring of antipsychotics to individualize the selection of therapy
Vaiman EE, Shnayder NA, Neznanov NG, Nasyrova RF. Candidate in the treatment of exacerbation of schizophrenia. V.M. Bekhterev
genes of the development of antipsychotic-induced parkinsonism Review of Psychiatry and Medical Psychology. 2023;57(4):111-
in patients with schizophrenia. V.M. Bekhterev review of psychiatry 9 (In Russ.).
and medical psychology. 2021;55(4):15-35 (In Russ.). https://doi.org/10.31363/2313-7053-2023-778
https://doi.org/10.31363/2313-7053-2021-57-4-15-35 45. Milosavljevic F, Bukvic N, Pavlovic Z, Miljevic C, PeSic V, Molden E,
28. Micheli FE, Cersosimo MG. Drug-induced parkinsonism. Handb Clin et al. Association of CYP2C19 and CYP2D6 poor and intermediate
Neurol. 2007;84:399-416. metabolizer status with antidepressant and antipsychotic ex-
https://doi.org/10.1016/S0072-9752(07)84051-6 posure: A systematic review and meta-analysis. JAMA Psychiatry.
29. Caligiuri MR, Jeste DV, Lacro JP. Antipsychotic-induced movement 2021;78(3):270-80.
disorders in the elderly: Epidemiology and treatment recommenda- https://doi.org/10.1001/jamapsychiatry.2020.3643
tions. Drugs Aging. 2000;17(5):363-84. 46. Luvsantseren S, Whirl-Carrillo M, Sangkuhl K, Shin N, Wen A, Em-
https://doi.org/10.2165/00002512-200017050-00004 pey P, et al. Variant interpretation in current pharmacogenetic test-
30. Thanvi B, Treadwell S. Drug induced parkinsonism: A com- ing. J Pers Med. 2020;10(4):204.
mon cause of parkinsonism in older people. Postgrad Med J. https://doi.org/10.3390/jpm10040204
2009;85(1004):322-6. 47. Aronson JK. Francis Galton and the invention of terms for quantiles.
https://doi.org/10.1136/pgmj.2008.073312 J Clin Epidemiol. 2001;54(12):1191-4.
31. Lépez-Sendoén JL, Mena MA, de Yébenes JG. Drug-induced par- https://doi.org/10.1016/50895-4356(01)00420-6
kinsonism in the elderly: Incidence, management and prevention. 48. Ward KM, Citrome L. Antipsychotic-related movement disorders:
Drugs Aging. 2012;29(2):105-18. Drug-induced parkinsonism vs. tardive dyskinesia — key differ-
https://doi.org/10.2165/11598540-000000000-00000 ences in pathophysiology and clinical management. Neurol Ther.
32. Van Gerpen JA. Drug-induced parkinsonism. Neurologist. 2018;7(2):233-48.
2002;8(6):363-70. https://doi.org/10.1007/s40120-018-0105-0
https://doi.org/10.1097/00127893-200211000-00006 49. CoiveB OA, Kytysosa JIC, BacbkoBa JIb. CoBpeMeHHblt noaxopn,
33. Stefani A, Pierantozzi M, Olivola E, Galati S, Cerroni R, D’Ange- K nepcoHanusaumu L03MpoBaHWUs BapdapuHa: rae M Kak MOXHO
lo V, et al. Homovanillic acid in CSF of mild stage Parkinson’s dis- cpenatb hapmakoreHeTuyeckoe TectuposaHue B Poccun? @apma-
ease patients correlates with motor impairment. Neurochem Int. KoeeHemuka u ¢apmakozeHomuka. 2016;(1):24-8.
2017;105:58-63. Sychev DA, Kutuzova LS, Vas’kova LB. Modern approach personali-
https://doi.org/10.1016/j.neuint.2017.01.007 zation warfarin dosing: Where and how you can make a pharmaco-
34. Chia LG, Cheng FC, Kuo JS. Monoamines and their metabolites in genetic testing in Russia? Pharmacogenetics and Pharmacogenomics.
plasma and lumbar cerebrospinal fluid of Chinese patients with 2016;(1):24-8 (In Russ.). EDN: WCLOWD
84 Be3sonacHocTb 1 puck papmakoTepanmm. 2025. T. 13, N2 1


https://doi.org/10.1080/15504263.2020.1714099
https://doi.org/10.1159/000535113
https://doi.org/10.1016/j.parkreldis.2014.10.026
https://doi.org/10.5604/12321966.1232774
https://doi.org/10.4103/aian.aian_476_22
https://doi.org/10.1097/00002826-199012000-00003
ttps://doi.org/10.1002/ana.410160303 
https://elibrary.ru/PDXMSD
https://doi.org/10.31363/2313-7053-2021-57-4-15-35
https://doi.org/10.1016/S0072-9752(07)84051-6
https://doi.org/10.2165/00002512-200017050-00004
https://doi.org/10.1136/pgmj.2008.073312
https://doi.org/10.2165/11598540-000000000-00000
https://doi.org/10.1097/00127893-200211000-00006
https://doi.org/10.1016/j.neuint.2017.01.007
https://doi.org/10.1016/0022-510x(93)90316-q
https://doi.org/10.52667/2712-9179-2023-3-2-38-47
https://doi.org/10.2217/pgs-2020-0187
https://doi.org/10.2217/pgs-2020-0031
https://doi.org/10.2165/00003088-200241070-00001
https://doi.org/10.1055/a-1288-1061
https://doi.org/10.31887/DCNS.2016.18.3/jbishop
https://doi.org/10.12740/PP/65307
https://doi.org/10.1007/s40262-018-0664-3
https://doi.org/10.31363/2313-7053-2023-778
https://doi.org/10.1001/jamapsychiatry.2020.3643
https://doi.org/10.3390/jpm10040204
https://doi.org/10.1016/s0895-4356(01)00420-6
https://doi.org/10.1007/s40120-018-0105-0
https://elibrary.ru/WCLOWD

Shnayder N.A., Vaiman E.E., Nasyrova R.F.

Antipsychotic-Induced Parkinsonism: A Risk Assessment Scale and Personalised Diagnosis Algorithm

Bknap aBtopoB. Bce aBTOpbl noaTBepxKAalT CoO-
OTBETCTBME CBoero asTopcTBa Kputepuam ICMIE.
Hanbonbwuii Bknap pacnpegeneH chegywowmuMm o06-
pasoM: HA. UHalidep — KOHUenuusa M AM3anH uccne-
[loBaHMSs, pa3paboTka anropuTMa, penakTMpoBaHue
W YyTBEPXAEHME OKOHYATeNbHOrO BapuaHTa pyKoOMucu
ana nyénukauwmu; E.3. BalimaH — cbop v aHanu3 AaH-
HbIX NUTEpPaTypbl, aHANM3 HOPMATUBHbLIX LOKYMEHTOB,
HanucaHue TekcTa pykonucu; P®. Hacviposa — KoHuen-
UM M OM3aiiH pUCKOMEeTpa, PYKOBOACTBO MNPOEKTOM.
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