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B craree paccmaTpuBaeTcs mpobiemMa cBAI3M MEXAy MPHEMOM JekapcTBeHHBIX cpeacTs (JIC) n cyniuaanbsHeIM MoBe-
nenueM (CII). [ToguépkuBaeTcs, 4TO CTaTUCTUYECKH PErHCTpUpyeMast CBsi3b Mexay npuémom JIC n cyummunamu He-
JIOCTaTOYHO UCTIONB3YyeTCs s pa3paboTku runotes o mexanusmax CII. Ilpennaraercst paccMaTpuBath papMakoreHe-
THYecKre (DaKTOpbl B KadecTBe KitoueBbIX B omnpexaeneHuu pucka CII, manynuposannoro JIC. OGocHOBBIBaeTCs
HEOOXOANMOCTD U3YUEHUsI MOTUMOP(HBIX I'€HOB, U3MEHSIOIINX MOJIEKYJIIPHOE CTPOeHHE Touek npuinoxkenus JIC, 4ro
B COYETAHWU C TEHETHYECKOW W SMUTCHETHYECKOI IpeApaclioyioKEHHOCTRI0 MOXKET MPHBOANUTH K CYyHIHUAAIHHBIM
ncxomaM. AKIEHTHpyeTcs BHHUMaHHE Ha BaXHOCTH MHOOPMHUPOBAHMS MEIUIMHCKHAX PAaOOTHUKOB O MOOOYHBIX 3(-
¢exrtax JIC u HEOOXOIUMOCTH COOOIIATH O MOJO3PUTEIBHBIX HEXKENATENbHBIX PEaKIMsIX U MPEeJOTBPALICHHS I10-
TEHIMAJIBHOTO Bpe/a.

Kniouegvle cnoea: VHAYIUPOBAHHBINA JIEKApCTBAaMHU CYHITHI, PapMakoreHeTnka, cratuctuka, ROR, cemarmorun,
JoparmoTh, GUHACTEPHI, MOHETYIIKACT, ICBOHOPT€CTPEN, N30TPETHHONH, MPOTUBOCY TOPOKHBIE TTPETIapaThl

OpHMM 13 JTOKA3aTeNbCTB MYyJbTH(AKTOPHOW T€HETH- One piece of evidence supporting the
gecKo mpuposl cyurmaansaoro noseneaus (CIT) moxxHO multifactorial genetic nature of suicidal be-
CUMTATh COBEPUICHUE CYHMIHUNA, BBI3BAHHOIO IIPOrPaMM- havior (SB) can be found in the incidence of

suicide induced by the prescribed use of cer-
tain medications. For some unknown reason,
the statistically documented association be-
tween suicide rates and medication use is gen-

HBIM MPUEMOM HEKOTOPBIX JieKapcTBeHHBIX cpencTs (JIC).
HenonsTHO nodyeMy, HO CTaTHCTHYECKH pPErHCTpUpyeMas
CBsI3b yKclia CyHIuaoB ¢ mpuéMom JIC B 11e710M HE HCTIOINb-
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3yeTcs s moctpoeHus rumore3 o mexaam3max CII u co-
BepmieHus: cynuunoB. Kak mpasuino, ysenmuenue CII u
CYULHJIOB, CBSI3aHHBIC ¢ TPUEMOM Kakux-nmnbo JIC, o0bsic-
HSIETCS] Yepe3 MOIBITKH OOHapyXEeHHS JETPECCHBHOTO CO-
crostHUS, BbI3BaHHOTO »THUM JIC, 6€3 momcka pearbHBIX
MeXaHU3MOB, kakuM obpazom aanHoe JIC namynupyer CII
Y YA3BUMBIX, HO JIaJIeKO He BceX, maruenToB. Ka3anocs Obl,
caM (akt, uro JIC, 0 KOTOPHIX TOYHO HM3BECTHO, UTO HX
npuéM CONPOBOXKIACTCS YBEIMYCHHWEM YHWCIA CYUIHIOB,
JOJDKEH HAaBOJWTH Ha MBICIb, YTO MPUYHMHA STOTO SBICHUS
JIeKUT B oOmactu (apmakoreHeTHKHA. COOTBETCTBEHHO,
3Has (hapMaKOJUHAMHKY TIpernapara, MOXXHO COCTAaBHTH
SICHOE TPENCTAaBICHHE O MEXaHW3Me OSTOr0 SBJICHUS U
OTIPEIETUTh SIBHYIO MUIIEHD MMOPAXEHHUS — TMOTUMOPPHBIN
TeH WIHA TPYIIy MOTMMOP(HBIX T€HOB, MEHSIOIIUX MOJIe-
KyJspHOEe cTpoeHue Touku mnpunoxkenus JIC, xoropoe B
YCIOBUSX M3MEHEHHOTO T€HOMa W/WIU SIHUTEeHETHYECKOTO
cTaryca, BBI3BBAHHOTO OCHOBHBIM 3a00JIeBaHHUEM, CTAHOBHT-
Csl BHEIIHUM (PaKTOPOM, BBI3BIBAIOIINM COBEPLICHUE CYyU-
uuaa. [lpu 3Tom pa3BUTHE IENPECCHU U YBEIMUYCHHE YNCIIA
CYHIIMJIOB MOXKET OBITh BBI3BAHO NMPUEMOM IIPETApPaToOB C
CaMBbIMH Pa3HBIMH MEXaHW3MaMH JICUCTBUS, HAIpPUMeEp, B
YHCJIO TISITM OCHOBHBIX IpenapaToB, Hauboliee 4acTo BbI-
3BIBAIOIINX JETPECCHI0, BOILIN CPEACTBA UIS IpeKparie-
HUS KypeHHsI BapeHUKIWH U OYIIPOIHOH, 32 KOTOPBIMHU
CIIEIOBAIIN MAPOKCETHUH (CEJIEKTUBHBIN MHrHOUTOp 00Opart-
HOTO 3aXBaTa CEPOTOHWHA), M30TPETHHOMH (UCIIOIB3YeTCs
TIpH JISYCHUW aKHE) U PUMOHAO0aHT (TpemapaT JJisl CHUXKe-
HUS Beca). B 4rcio msITH OCHOBHBIX MpenapaToB, Hanbosee
YacTo BbI3bIBatomuX (aransHoe U HedatanbHoe CII — ce-
JIEKTUBHBIE WHTHOMTOPHI OOpaTHOTO 3axBaTa CEPOTOHWHA,
BapeHUKJIMH | Kio03anuvH. JlekapcTBa ¢ caMbIMU BEICOKHMU
HaJI€KHO U3MEPEHHBIMU MOKA3aTENISIMU OTYETHOCTH O TICH-
XHATPUYECKUX TOOOYHBIX 3 (eKTax Ha MUILIMOH BBIJAH-
HBIX PEIEeNTOB BOIUIM PUMOHA0AHT, W30TPETHHOWH, Me-
(10XWH, BapeHUKIMH 1 OynpornuoH [1].

NudopmupoBanre BpaueOHOM 0OMECTBEHHOCTH O I0-
6ounbix 3¢ dekrax JIC sBusercs yacThio npoduIakTude-
CKOIl paboTHl TO TMpemyNpeXIeHUI0 3a00JeBaHMIA, TIO-
CKOJIBKY, KaK 3TO cooOImaercs B KpaTkod cmpaBke BO3
«be3omacHoCTh NekapcTB — moOouHbIe peakium» (Safety of
medicines — adverse drug reactions), OOJIBIIUHCTBO MTOOOY-
HBIX peaknuii MOXHO HpeaoTBpatuTh [2]. Ilpu aTom B TOM
e KOPOTKOH cripaBke coobmaercs, yto: «dddekTts 1r000-
IO JICYEHHUS JICKApCTBEHHBIM IIPENapaToM HE MOTYT OBITh
MpelcKa3aHbl ¢ abCOJIOTHONW YBEPEHHOCThIO. Bee Jekap-
CTBa UMEIOT KaK IOJIb3Y, TaK U IOTEHIIMAI JJISl BpEIay, — U:
«MemunHCcKre pabOTHUKK (Bpaud, (apMmaieBTHI, MeJ-
CeCcTpbl, CTOMATOJIOTH M T.J.) HaXOMIATCS B HAWITydIlleM
MOJIOKEHUU JIJISI TOTO, YTOOBI COOOIATh O TMOJO3PHUTENb-
HBIX HEXEJAaTEIbHBIX PEaKIUsAX B paMKaX EXKEIHEBHOTO
yXo0Jia 3a ManyueHTaMHu, U JIOJDKHBI COOOIIaTh O HeXKeNnaTellb-
HBIX PEaKIUsIX, IaXKe eCIIM OHH COMHEBAIOTCS B TOYHOW B3a-
MMOCBSI3U MEXJY JaHHBIM JICKAPCTBCHHBIM IPEIapaToM U
peakiuein.

erally not used to construct hypotheses about
the mechanisms underlying SB and suicide.
Typically, the increase in SB and suicide rates
associated with medication use is explained by
attempts to identify a depressive state caused
by the medication, without seeking the actual
mechanisms by which the medication induces
SB in vulnerable, but not all, patients. It
would seem that the very fact that medica-
tions, known to be associated with an in-
creased incidence of suicide, should suggest
that the cause of this phenomenon lies in the
field of pharmacogenetics. Accordingly,
knowing the pharmacodynamics of the drug, it
is possible to form a clear idea of the mecha-
nism of this phenomenon and determine the
obvious target of damage — a polymorphic
gene or a group of polymorphic genes that
change the molecular structure of the point of
application of the drug, which, under condi-
tions of an altered genome and/or epigenetic
status caused by the underlying disease, be-
comes an external factor causing suicide.
Moreover, the development of depression and
the increase in suicide rates can be caused by
taking drugs with very different mechanisms
of action; for example, the top five drugs that
most frequently cause depression included the
smoking cessation drugs varenicline and bu-
propion, followed by paroxetine (a selective
serotonin reuptake inhibitor), isotretinoin
(used to treat acne), and rimonabant (a weight
loss drug). The top five drugs most frequently
causing fatal and non-fatal strokes are selec-
tive serotonin reuptake inhibitors, varenicline,
and clozapine. The drugs with the highest
reliably measured rates of psychiatric adverse
event reporting per million prescriptions dis-
pensed were rimonabant, isotretinoin, meflo-
quine, varenicline, and bupropion [1].

Informing the medical community about
the side effects of drugs is part of the preven-
tive work to prevent diseases, since, as report-
ed in the WHO briefing “Safety of medicines
— adverse reactions” (Safety of medicines —
adverse friend reactions), most adverse reac-
tions can be prevented [2]. However, the same
short fact sheet states that: “The effects of any
treatment with a medicinal product cannot be
predicted with absolute certainty. All medi-
cines have both benefit and the potential for
harm,” and: “Healthcare professionals (physi-
cians, pharmacists, nurses, dentists, etc.) are in
the best position to report suspected adverse
reactions as part of their daily patient care and
should report adverse reactions even if they
doubt the precise relationship between the
medicinal product and the reaction.”

The aim of this publication are to: 1)
draw the attention of specialists to the prob-
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Lenu nybruxayuu — 1) mpuBieds BHUMaHUE CIEIHA-
JIUCTOB K MPOOJIEME JICKAPCTBCHHBIX CYUIUIOB; 2) onpere-
JUTh HOBBIA (POHT HCCIENOBAHWNA B OOJIACTH H3YUCHHS
CII u papmakorenetuku CII.

Mamepuan u memoosi

Hcrounnkamu nHbOpMAINK CITYKAIH CBEIEHUS O TI0-
60unbIx 3¢dexrax JIC, momydeHHsIe ¢ TOMOIIBI0 HH(DOP-
MaIlMOHHBIX pecypcoB BO3, mobovHbIC peakiuy Ha JieKap-
ctBa (ADR) VigiAccess [https://vigiaccess.org/], komuccuu
o iumieBsiM nipoaykram u JIC (FDA, CILA), PubMed.

Pesynomameur

Ilpeodsapumenvuvie 3ameuanus. 1. IlepBbiii Bompoc,
KOTOPBI BO3ZHUKAET MPH W3YYCHHUU CBS3H IIPOTPAMMHOTO
npuéma JIC ueneBoil rpynmnoi NanueHTOB C YBEIUYEHUEM
CIl u d4YacTOoT CyUIUOAIBHBIX HCXOJOB — TOYEMY 3TO
OCIIOKHEHHE He OBUIO BBIABICHO HA TPETHEM JdTale pa3pa-
6otk JIC (KIMHHYECKHWE HCCIACAOBAHMS) W CTal0 SBHBIM
TOJIBKO TOcTie 4eTBEPTOro (pecucmpayus npenapama u
0000peHue  pe2yiupyiowux opeanog), KOTAa Tpenapar
YIIEN B KIMHUYECKYIO TpakTuKy? OTBET Ha 3TOT BOIMPOC
mpoct: «Kak mpaBuiO, MalMEHThI C CYWIUIAILHBIMU
HAKJIOHHOCTSIMM MCKJTIOYAIOTCS M3 KIMHUYECKUX HCIBITA-
Hui. [losTOMy OTYETHI KIMHUYECKUX HCIBITAHUM MOTYT
OBITh MEHEEe TOYHBIMH B OTHOUICHWH Y4YETa PUCKA CyHIIH-
JATbHBIX WM CaMOIOBPEKIAIOUIUX HEXKENaTeIbHBIX Jie-
KapcTBeHHBIX peakiuii (ADR) B Oonee mo3aHel mpakTUKe»
[3]. COOTBETCTBEHHO, CleAyeT OXUAAaTh, YTO BBI3BAHHOE
npuémom JIC ocnoxkuenue B Buje pazsutus CII u cyurnmaa
B MEPBYIO OuUepe]b CleAyeT OKHMJaTh HE y MaIlMeHTa BO-
obmie, a y manuenTa yxe umeromero CII u cklloHHOCTH K
COBEpIICHHIO CYUIUAA B CHJIY MMEIOIIUXCS Yy HEr0 M3Me-
HeHull TeHoMma, accormupyembix ¢ CII u cyunmmamu [4].
[TosTomy, yuutbiBas HacinepyemocTs CII, ogHoil u3 nei-
CTBEHHBIX Mep MpeayNpekISHUs CYHIUJIOB, BBI3BAHHBIX
npuémoM JIC nomkeH ObITh 00S3aTeNbHBIA BOTIPOC, 3a7a-
BaeMblIii 00JIbHOMY: «bbUIH JIU B €r0 B POJOCIOBHOM CITy-
YayW COBEpIICHUs Cyuluna?y, — mpexie, yem OyaeT Ha3Ha-
YeH IMpernapar, 0 KOTOPOM HU3BECTHO, YTO OH yBEINYHBAET
yucino caMoyOmiicTB. bornee OOBEKTHUBHBIM CpPEICTBOM
MPO(UIAKTUKU JTOJIKHO ObI OBITH TEHETHYECKOE TECTHPO-
BaHWE, HANPABICHHO Ha BBISBICHHE T'PYNIbl T€HHBIX I10-
sumop¢u3MoB, accoruupyemsix ¢ CIT u cynnuaamu.

2. BropbiM, Gonee CII0KHO pelaeMbIM BOIIPOCOM, SIB-
nsaerca texnonorus yuéra CII. IlockonbKy 3TO HMEHHO
MOBEJICHUE — COBOKYITHOCTh MOCTYINKOB U JEHCTBUM UHJIU-
BHJIyyMa, COBEPIIAEMBIX B €T0 B3aMMOJICHCTBUN C BHEIII-
Hell cpenoil U cOOCTBEHHBIM (BHYTPEHHHM) COMaTHYECKUM
U MCUXHYECKUM CTaTyCOM — IMOATOMY HE MOXKET OBITh HC-
YHCIIEHO HEMOCPEACTBEHHO M IOTOMY OIMCHIBAETCS KOM-
IUIEKCOM 3JIEMEHTapHBIX OWHApHBIX (€CTh / HET — Ja / HeT)
MPU3HAKOB, TAKUX KaK HAJIMYUE: CYUIMIAIbHBIX MBICICH,
npegHaMepeHHon nepeno3upoBku JIC, mombITku (TIOMHI-
TOK) camoyOuiicTBa (TapacyWuup), 3aBEpIIEHHOE CaMo-
youtictBo, coocreernno CII Bemymiee, HO el HE TPUBE-
mee K CyWIUAY, MpeJHaMEPEHHOE UYJICHOBPEIUTEIHCTBO,

lem of drug-induced suicide; 2) identify a new
frontier of research in the field of studying SB
and the pharmacogenetics of SB.

Material and methods

The sources of information were data on
side effects of drugs obtained using the WHO
information resources on adverse drug reac-
tions (ADRs) VigiAccess
[https://vigiaccess.org/], the Food and Drug
Administration (FDA, USA), and PubMed.

Results

Preliminary remarks. 1. The first ques-
tion that arises when studying the relationship
between programmatic drug administration by
the target group of patients and an increase in
SB and the frequency of suicidal outcomes is
why this complication was not identified in
the third stage of drug development (clinical
trials) and became apparent only after the
fourth (drug registration and regulatory ap-
proval), when the drug entered clinical prac-
tice? The answer to this question is simple:
“As a rule, patients with suicidal tendencies
are excluded from clinical trials. Therefore,
clinical trial reports may be less accurate in
accounting for the risk of suicidal or self-
harming adverse drug reactions (ADRs) in
later practice” [3]. Accordingly, drug-induced
complications such as the development of
spondylosis and suicide should be expected
primarily not in the patient in general, but in a
patient who already has spondylosis and a
tendency to commit suicide due to the existing
genomic changes associated with spondylosis
and suicide [4]. Therefore, given the heritabil-
ity of spondylosis, one of the -effective
measures to prevent drug-induced suicide
should be the mandatory question asked of the
patient: "Are there any cases of suicide in his
family tree?", before prescribing a drug
known to increase the incidence of suicide. A
more objective means of prevention should be
genetic testing aimed at identifying a group of
gene polymorphisms associated with spondy-
losis and suicide.

2. The second issue which is more diffi-
cult to resolve is the technology of how to
register SB. Since this is behavior in the first
place — a set of actions and deeds of an indi-
vidual, performed in his interaction with the
external environment and his own (internal)
somatic and mental status — therefore, it can-
not be calculated directly and is therefore
described by a complex of elementary binary
(yes/no) signs, such as the presence of: suicid-
al thoughts, intentional drug overdose, at-
tempted suicide (parasuicide), completed sui-
cide, SB is leading, but not yet resulting in
suicide, intentional self-harm, self-destructive
ideas, suicidal depression (the list is taken
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caMOpa3pyIINTEIbHBIE HJEH, ICTPECcCHsl CyHIHIATbHAS
(mepeuncnenue B3sTO U3 padboThl G. Schoretsanitis 1 coaBT.
(2024) [3]. Kak BuauMm, nenpeccusi B STOM MEPEUNCICHUU
HE SBIISIETCS CAMOCTOSITETFHBIM MPU3HAKOM, HO JIUIIb Of-
HUM H3 Opu3HaKoB, U ctoga CII BXoaWT Kak equHUYHBIN
npu3Hak. bojee Toro, BCce 3TH MPU3HAKU MOTYT OBIThH MOJ-
pasneneHsl Ha (atanbHble (CyWIuA) U HedaTalbHbIe (BCE
ocTaibHbIE). B Toke BpeMs, HECMOTpsS Ha MIMPOKOE HC-
nonb3oBanue B jauteparype, CII kak TepMHH OJTHO3HAYHO
He omnpeaenéH [4]. B cBsi3u ¢ yeM CHUCOK NPU3HAKOB, OIH-
ceBaromux CII, menHsiercs oT myOnuKkanuy K MyOJIMKanuu
WHOTJa TOBOJHHO 3HAYUTENHHO.

3. B kxauecTBe TpeThero mpeaBapUTEIBHOIO 3aMeva-
HUSl CYUTaeM HEOOXOIUMBIM COOOIINTH, YTO MPHU AHAIN3E
acconuanuii nporpammuoro npuéma JIC c¢ cyunumamu
BO3HHUKAET CJIOKHOCTh BBIABICHHS UYTO HMMEHHO JTaHHBIM
npenapat mnocnocodoctBoBan passutHio CII ¢ cooTBet-
CTBYIOIIIUM HCXOJOM. BO-TIEpBBIX, MAIMEHTHI TIO KU3HEH-
HBIM TIOKa3aHUSAM PEAKO MPUHUMAIOT TOJILKO OJWH €IUH-
CTBEHHBIH TNpenapar, 3HAYMTEIbHO daile HaOIroAaeTcs
moymmnparmMasus. Bo-BTOPBIX, MO3TOMY KJIaCCHYECKOE IT0-
MyJIAIUOHHOE UCCIIEA0BaHUE, KOTAa 3TATOHHAS TOIYJISINS
He nony4daeT kakux-nmu6o JIC, a uncno CII u cynnuaos B
WCCIIeTyeMOH TPYIITIe BBIIIE, YEM B ATaJIOHHOU IMOMYJISIIHH,
HE TI03BOJIAET BBIABUTH IIpemapaT, YBETUYMBIINN YHCIIO
HEXeJaTeNIbHbIX COObITHH. [lo3TOMy A Takux ciydacs
MIPEIJIOKEH MAaJIOM3BECTHBIN HMIUPOKOMY KPYTY CIIeIIHAaIH-
CTOB CTAaTUCTHYECKHU IOKa3zaTenbh KOI(PQPUIMEHT MIaHCOB
(ROR) wnu mepa nenponopyuoHaibHOCMY, UCHOIb3YeMblll
npu UCCIe008aHUU H6E30NACHOCTU TEKAPCE.

ROR paccuutsiBaeTCs CIEAyIOMNUM 00pa3oM [5]:

ROR = L
c/d
TAC: a — KOJIMYECTBO NEPBUYHBIX COO6HleHHﬁ O ClIyJasx, CBA3aH-
HBIX C TpenapaTtoM X U HeXeJaTeIbHbIM SBICHUEM Y; b — Kou-
YECTBO NEPBUYHBIX COO6IHCHHﬁ 0 cliy4dasiX, CBA3aHHBIX C Mperia-
parom X u HE HeGnaronpusiTHBIM coObITHEM Y; ¢ — KOJIMYECTBO
MIEPBUYHBIX COOOIIEHUH O ciydasx, cBa3aHHeIX HE c mpemapa-
TOM X W HEOMarompusATHBIM coObITHEM Y; d — KOJIMYEeCTBO Iep-
BUYHBIX COOOMLIEHUH 0 ciydasx, cBszanHbIX HE ¢ npenaparom X
n HE HeOnaronpusiTHeIM coObITHEM Y.

To ects, B cimyuae nmpuéma 6osee uyem oguoro JIC ROR
tst 3anofo3penHoro JIC kak BBI3BIBAONIETO KOHKPETHBIHN
1mo00YHBIH 3()()EKT BBIYUCIAETCS TI0 OTHOIICHUIO K KaXJI0-
My JIC, nmpuaumaemMoMy OombHBIM. COOTBETCTBEHHO, YeM
ROR o6omeme 1,0 gms amammsupyemoro JIC, tem Gosnbime
4acToTa perucTpauud 1noboyHoro s¢dexra A HaHHOU
KOMOWHAIIMY TIperapaTa, ¥ BhIIIe BEPOSTHOCTh YTO UMEHHO
s10 JIC BbI3BIBACT HMaHHBIM MOOOYHBIA 3¢dekT. B ciyuae,
korna ROR okazancs 3HauuTENbHO «0» — MOTEHUUAIBHOE
JIC okazanock BEIOpaHO HepaBWIBHO, a JIC, BRI3BIBAOIIUM
noOouHbId 3¢ dekt, okazanock To JIC, mpu cpaBHEHHH C
koTopeiM ROR oxazancs Menble «0». Pe3yiprar BeIUHCITE-
Hust ROR vHTEpHIpeTHpyeTcs CIESAYIOIUM 00pa3oM, HalpH-
Mmep, ecid ROR = 4,0, TO 0 HeXeNaTeIbHOM SBJICHHH, acCo-

from the work G. Schoretsanitis et al. (2024)
[3]. As we can see, depression in this list is
not an independent symptom, but only one of
several, and SB is included here as a single
symptom. Moreover, all these symptoms can
be subdivided into fatal (suicide) and non-fatal
(all others). At the same time, despite its wide-
spread use in the literature, SB as a term is not
clearly defined [4]. Therefore, the list of symp-
toms describing SB varies from publication to
publication, sometimes quite significantly.

3. As a third preliminary comment, we
consider it necessary to note that when analyz-
ing associations between prescribed medica-
tions and suicides, it is difficult to identify
which specific medication contributed to the
development of the adverse event with the
corresponding outcome. Firstly, patients rarely
take a single medication for life-saving indica-
tions; polypharmacy is much more common.
Secondly, a classic population-based study, in
which the reference population does not re-
ceive any medications and the incidence of
adverse events and suicides in the study group
is higher than in the reference population, is
unable to identify the medication that in-
creased the incidence of adverse events.
Therefore, for such cases, a statistical indica-
tor little known to the general public — the
odds ratio (ROR) — or disproportionality
measure, used in drug safety studies, has been
proposed.

ROR is calculated as follows [ 5]:

ROR = %

c/d
where: a — number of primary case reports related
to drug X and adverse event Y; b — number of pri-
mary case reports related to drug X and NOT ad-
verse event Y; ¢ — number of primary case reports
related NOT to drug X and adverse event Y; d —
number of primary case reports related NOT to

drug X and NOT adverse event Y.

That is, if more than one drug is taken,
the ROR for the drug suspected of causing a
specific adverse effect is calculated for each
drug taken by the patient. Accordingly, the
greater the ROR for the analyzed drug, the
higher the frequency of reporting the adverse
effect for this drug combination, and the high-
er the probability that this drug is the cause of
this adverse effect. If the ROR is significantly
"0," this means the potential drug was selected
incorrectly, and the drug causing the adverse
effect was the one with ROR less than "0"
when compared. The ROR calculation result is
interpreted as follows: for example, if the
ROR = 4.0, then the adverse event associated
with drug X is reported 4.0 times more often
than adverse events associated with all other
drugs, indicating a potential pharmacological
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IUHPYEMOM ¢ TipenapatoM X, coobmiaercs B 4,0 pasa varie,
YeM O HEXKENATCNbHBIX SBICHUSIX, CBA3aHHBIX CO BCEMU
OCTAJIFHBIMU TIpeNapaTaMy, YTO YKa3bIBaeT Ha MOTEHITHAIb-
HYIO YIpo3y (papMaKoIornIecKoi 6e301acHOCTH.

4. B cootBercTBUU C ompenencHueM ROR ero Benu-
YIHA MOXKET MEHSAThCA B 3aBUCHUMOCTH Kak oT JIC cpaBHe-
HHS, TaK U OT HEXKEJATSIBHOTO SIBICHHS, Hanmpumep, ROR
MOJKET OBITh BBIYHCIICH OTACIBHO JUISl KAXKIIOTO U3 MpH3HA-
KOB, TMIEPEYUCIICHHBIX B 3ameuanuu 2. [lpu 3tom OyneT co-
BEPIIEHHO OECCMBICICHHBIM JIESTHUEM CpPaBHUBATH MEXKIY
co0oif BenmmuuHbl ROR, BBIYHUCICHHBIC I KXKIOTO MPH-
3HaKa IO OTACIBHOCTH, IMOCKOJIBKY MPHU HCCICIOBAHUHI
cynuuaanbHocTH BenuunHa ROR HUYEro HE TOBOPHT O
BEITMYMHE PHCKA COBEPIICHHS CYWIUAa, HO JUIIb CBUIE-
TENbCTBYET 0 Oojee yacThix coodmenusix o CII, uto mos-
Bossier onpenenuth JIC, manynupytomee ClI w/mmm cyu-
iznd

Urak, xakue xe JIC acconuupoBaHbl ¢ YBEITUICHUEM
4acTOT CYHUIIUJIOB.

Ilpomusoduabemuueckue npenapamol — d2OHUCHIbL
peyenmopa  2noKazoHonodoornoco nenmuoa GLPRI. B
nepuoA ¢ Hoa6pa 2000 rona mo asryct 2023 rrT., aHamU3
(hapmakonorudeckux HaHHBIX BeBII 107  cimydaeB
(0,35%) cyununaipbHBIX MBICTIEH W/AITN CaMOTIOBPEXKICHHM,
ACCOLIMUPOBAHHBIX C MPHUMEHEHUEM ceMariyTuaa (BO3-
pacTHON WHTEepKBapTHIbHBIA pazMax [IQR] 40-56 xer; 59
MalKUeHTOK >KeHCKoro mona [55%], cpenHsas mpoaosiKu-
tenpHOCTh Tepanuu [IQR] 24 mus), u 162 coyyas (0,31%)
Mpu pUMEHEHUH Juparaytuaa (BospactHoi [IQR] 38-60
net; 100 manueHTox [61%], cpenHsst OpoAOHKUTENbHOCTh
Tepanuu 46 mHel) u3 obmel BeIOOpku B 36172078 mamm-
€HTOB. AHaJIU3 JUCIPOTOPIIMOHAIILHOCTH BBISIBHII CTATH-
CTUYECKU 3HAYUMYIO CBSI3b MEXKIIy IPUMEHEHHEM CeMariry-
THUAa U BO3HWKHOBEHHEM cCynuuaanbHbIx Mbicieil (ROR,
1,45; 95% JIN). HanHas CBSA3BL COXpaHsIa CTATHCTHYECKYIO
3HAYUMOCTH TIPU OJTHOBPEMEHHOM IIpHEME aHTHICTIPECCaH-
toB (ROR, 4,45; 95% JIN) m Oen3onmnazenmHoB (ROR,
4,07; 95% 1), no cpaBHenuto ¢ nanariuduosuaom (ROR,
5,56; 95% JIN), merdopmunom (ROR, 3,86; 95% W) u
opmuctatom (ROR, 4,24; 95% JIM). [domnosHUTENbHBIC
JaHHBIE, TOJIyYCHHBbIC B XOJ€ KIMHHYECKUX HCIBITAaHHM,
MIPeAIIeCTBOBABIINX OJI0OOPEHUIO JUPArTyTH/A, [TOKa3aiH,
gyro 9 u3 3384 nanuentos (0,27%), NoMyYaBIIKX JIUPATTY-
THJ, COOOIIMIA O CYHUITUAATBHBIX MBICISX, B TO BpeMs Kak
B Ipymnmne Imiamnedo 3TOT MoKas3areidb cocTaBui 2 u3 1941
(0,10%). B wmccnemoBaHuAX ceMariyTHaa, MPUMEHIEMOTO
JUTSL JISYCHUSI OKUPEHUs, He OBLJIO 3apETHCTPUPOBAHO CITY-
4aeB CyMIUMAAIbHBIX MbIcTEN. bosiee Toro, B moipocTKOBOM
MOMYJISIMA HEe OBUIO BBIABICHO 3HAYMMBIX pa3jiMudil B
MOKA3aTeNSIX TCHXUYECKOTO 3J0POBbS MEXIy TpyIHIIaMH,
MOJTy4aBITUMH CEMArIyTH]I U TUIane0o, Py 3TOM B TPYIIIe
ceMarjiayTuaa MPOILEHT YYaCTHUKOB, COOOIIMBIIUX O TICH-
XHYECKHX MOOOYHBIX 3¢ dekTax, Obu1 HKe (7% TpoTUB
15%). JlaHHBIE O TNICUXHYECKUX MPOSBICHHS IMAlUCHTOB,
norygaBmux GLP-1 RA, npencrasnens! B Tadnme 1.

safety hazard.

4. According to the definition of ROR, its
value may vary depending on both the com-
parison drug and the adverse event, for exam-
ple, ROR can be calculated separately for each
of the characteristics listed in note 2. In this
case, it would be completely meaningless to
compare ROR values calculated for each char-
acteristic separately, since in the study of sui-
cidality, the ROR value does not say anything
about the magnitude of the risk of committing
suicide, but only indicates more frequent re-
ports of SB, which makes it possible to identi-
fy the drug that induces SB and/or suicide.

So, which drugs are associated with in-
creased suicide rates?

Antidiabetic agents — glucagon-like pep-
tide receptor 1 agonists. Between November
2000 and August 2023, pharmacology data
analysis identified 107 cases (0.35%) of sui-
cidal ideation and/or self-harm associated with
semaglutide (age interquartile range [IQR] 40-
56 years of age; 59 female patients [55%],
median duration of therapy [IQR] 24 days)
and 162 cases (0.31%) with liraglutide (age
[IQR] 38-60 years of age; 100 female patients
[61%], median duration of therapy 46 days)
out of a total sample of 36,172,078 patients.
Disproportionality analysis revealed a statisti-
cally significant association between semag-
lutide and suicidal ideation (ROR, 1.45; 95%
CI). This association remained statistically
significant with concomitant use of antide-
pressants (ROR, 4.45; 95% CI) and benzodi-
azepines (ROR, 4.07; 95% CI), compared
with dapagliflozin (ROR, 5.56; 95% CI), met-
formin (ROR, 3.86; 95% CI), and orlistat
(ROR, 4.24; 95% CI). Additional data from
pre-approval clinical trials of liraglutide
showed that 9 of 3,384 patients (0.27%) re-
ceiving liraglutide reported suicidal ideation,
compared with 2 of 1,941 (0.10%) in the place-
bo group. No cases of suicidal ideation were
reported in studies of semaglutide, used to treat
obesity. Furthermore, in the adolescent popula-
tion, no significant differences in mental health
outcomes were found between the semaglutide
and placebo groups, with a lower percentage of
participants in the semaglutide group reporting
psychiatric adverse events (7% vs. 15%). Psy-
chiatric outcomes in patients receiving GLP-1
RA are presented in Table 1.

Suicidal ideation, intentional overdose,
and suicide attempts were most frequently
observed with semaglutide — 94 patients
(87.85%), while with liraglutide, suicidal idea-
tion, completed suicide, and suicide attempts
were most frequently observed — 116 patients
(71.6%).
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Tabnuya / Table 1

IToOouHBIe IeKapCTBEHHBIC PEAKIINHU, CBSI3aHHBIC C CYUIMIOM U WICHOBPEAUTEILCTBOM (maHHbIe G. Schoretsanitis u
COAaBT. B Halel penakuuu [3])
Adverse drug reactions associated with suicide and self-harm (data from G. Schoretsanitis et al. in our revision [3])

Komngectso marentos / Number of patients, %
Buz no604HOro CemariyTun Bosmoxnoe | Jluparmytup | Bosmoxwzoe
neifcTBIS Semaglutide, Ho otknonenue ot| Liraglutide, To noxasa OTKJIOHCHHUE OT
1 - MOKa3aHHIO © HUIO
Type of side effect n=108 According MapKHPOBKH n=116 According MapKHPOBKH
actions to the Possible to the indi- Possible
KF (MM | . . . deviation from | XX/F | M/M . deviation from
indication . cation .
marking marking
e 46,5 [4135| 21,49 243 56,25 15,35 12,35 17,28
Suicidal thoughts
3asepuiénroe camoyOuiicTso| 5 || 5 g 0,95 1,9 9,5 | 2,23 3,09 5,56
Completed suicide
CyHUUIATbHOC MOBEACHUE | 5 ¢ |} 77 2.8 2,8 123 | 1,24 1,25 0,62
Suicidal behavior
YMBIIUIEHHOE
YJICHOBPEIUTENBCTBO 1,3 1,5 1,9 0 2 0,47 0 0,62
Intentional self-harm
Camonospexaaiomme wieh |y ¢ | 5 1,9 0 0,56 | 0,69 1,25 0,62
Self-harming ideas
lombrria cavoyouiictsa | ¢ | 3 74 0,95 1,9 7.2 | 2,69 3,7 1,85
Suicide attempt
Jenpeccusi, CKIOHHAS
K caMOyOUICTBY 1 0,9 0 0 0,2 | 042 0 0
Depression prone to suicide
[Mono3penue
Ha CaMOYOHIHCTBO 0 0 0 0 1,8 1,28 0 2,47
Suspicion of suicide
Crnyuau 6e3
COMMYTCTBYIOLINX
HCHXUHCCKNX PACCTPOHCTB |27 772536 8,41 21,49 32,45 123,72 10,49 24,69
Cases without concomitant
mental disorders

CyununaibHble MBICITH, HaMEpEeHHas Iepe03upoBKa U
MOMBITKA CaMOYOMWIcTBa Halle BCEro HaOMIOAANNCh NpU
npuéme cemaraytuzaa — 94 nanuenta (87,85%), B To BpeMs
KaK MpU NpUéMe JTUpariyTHIa yalle BCEro HaOJI0AaINCh
CYWUIMJIAIGHBIE MBICITH, 3aBEpUIEHHOE CaMOYOHMWCTBO U
MIONBITKU camoyOuiictBa — 116 genosek (71,6%). Cemb
peakuuit (6,5%) npuBeNU K JETATLHOMY UCXOLY NPHU MPH-
MeHeHnn ceMarnytuga u 24 (14,8 %) npu mpumeHeHHH
nuparnyTaaa. B ciaydae ¢ ceMarmyTHIOM M TUPATIIyTHIOM
CYMLUJAIBHBIE MBICIH MCUE3JH MOCJE MPEKpaIleHns IpH-
éma npenapata B 62,5% cmyuaes [3].

AHanu3 JaHHBIX, IPEICTABICHHBIX B TaOIHIlE, TIO3BO-
JISIeT BBISIBUTH 3HAUYMMBIE Pa3Nuuusi B npoduie moOOYHBIX
peakuui, CBA3aHHBIX C CyMIMJAIBHBIMA MBICISIMA U YJie-
HOBPEIUTENBCTBOM, MEXAY TMpernapaTaMH CeMariTyTH.
(n=108) u muparnytun (n=162). Y mamueHToB, IPUHUMA-
IOIUX CEMAKIyTH], Yalle pPEeruCTpUPOBAINCH CYUIUAb-
Hble MbICTH (46,5% xenuwH U 41,35% MyX4uH), 94TO 3HaA-
YUTEJIBHO IIPEBBINIACT AHAJOIMYHBIC IOKA3aTeNIH VI JIM-
parnytuga (15,35% u 12,35%). Ognako aupariyTui acco-

Seven reactions (6.5%) were fatal with
semaglutide and 24 (14.8%) with liraglutide.
In the case of semaglutide and liraglutide,
suicidal ideation resolved after discontinuation
of the drug in 62.5% of cases [3].

Analysis of the data presented in the ta-
ble reveals significant differences in the ad-
verse reaction profiles related to suicidal idea-
tion and self-harm between semaglutide
(n=108) and liraglutide (n=162). Patients tak-
ing semaglutide were more likely to report
suicidal ideation (46.5% of women and
41.35% of men), which is significantly higher
than similar rates for liraglutide (15.35% and
12.35%). However, liraglutide is associated
with a higher risk of completed suicide, espe-
cially among women (9.5% versus 3.1% for
semaglutide), which requires special care
when prescribing. It is worth noting that
semaglutide has a higher rate of adverse reac-
tions in patients without comorbid psychiatric
disorders (22.27-25.36%), while for lirag-
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UUHPOBaH ¢ OoJiee BHICOKUM PUCKOM 3aBEPUIEHHBIX CAMO-
yOuiictB, ocobeHHo cpenu sxkeHuH (9,5% mnpotus 3,1%
JUI CeMariyTHja), 9To TpedyeT 0co00ro BHUMAHHS MpHU
HazHaueHUH. CTOUT OTMETHTh, YTO Yy CEeMarilyTHiaa A0Jis
MOOOYHBIX PEaKUWil y TManueHTOB 0€3 COMyTCTBYIOIIMX
TICUXWYECKUX PacCTpoiicTB Beime (22,27-25,36%), Torma
KaK Uil JIMpariyTuAa 3TOT II0OKa3aTellb CHUXKEH Cpenn
mykunH (10,49%), 4To MOXET yKa3blBaThb Ha paziHyus B
MEeXaHM3Max BJIMAHUS NMpPEnapaToB Ha MCUXHUYECKOE COCTO-
ssHue. BO3MOXHbBIE OTKJIOHEHHS OT MapKUPOBKH (HamNpH-
Mmep, 21,49% g cymuMIanbHBIX MBICIEH NpU IpUMEHe-
HUM ceMariyTHaa) MOAYEPKUBAIOT HEOOXOIUMOCTH Iepe-
CMOTpa PEKOMEHJAaUUd 1O MOHHUTOPUHIY. [lomyuyeHHbIE
JaHHBIE CBUICTEIBCTBYIOT O TOM, UTO 00a mpemapara Tpe-
OYIOT THIATENFHOTO KOHTPOJIS IICUXWYECKOro CTaTyca ma-
LUEHTOB, 0COOEHHO B IPyMIaX PUCKA.

B cooO0meHnsx o HekenaTenbHbIX SIBICHMSX, CBA3AH-
HBIX C CEMariayTHIOM, KOTOpbIE MOTJIM MPUBECTH K CYUIUITY
W/WITH CaMOTIOBPEXKACHHUIO, HanOOJIee YacTo B KauecTBE CO-
MYTCTBYIOLIEH Tepanuy Ha3HAYAINCh NPOTHBOAMAOETHYE-
CKHe€ IIpernapaThl U aHTHIETIPpeCCaHTHI [3].

C nenpio oOHapyXeHHs HECOPa3MEPHOCTU MPUMEHSII-
Csl METOJl «CITy4al-KOHTPOJbY C HCIOJIb30BAHHUEM MEKIY-
HapoaHoi 6a3pl maHHBIX BO3, BKITIOUaromed cBemeHUs o
MpeArnoaaraeMeIx HexxenaTenbHbIX peakiusax (HP). Onenka
BOCIIPHMMYMBOCTU K IpPENapaTy BBIIOJHSIACH C MPUBJIC-
YEHHWEM NalWEHTOB, NapaJuleIbHO MPUHUMABLIMX AHTHIC-
mpeccanTsl U OEH30AMa3eNuHbl. B KadecTBe mNpenapaToB
CpaBHEHHMSI MCIIOJB30BaIH Janarmidio3nH, MeTHOpPMHUH H
opsiuctar. Hanmuune AMCIpoOnOpLUUOHAIBHOCTH CUUTAJIOCh
3HAYMMBIM IIPU YCJIOBHUHM, YTO HIDKHSS TPaHUIA OTHOILLICHHUS
mancoB (ROR) npessimana eaunanity. CTaTuCTHYECKH 3HA-
YrMasi HEMPOIIOPLUOHAIIBHOCTD OblIA BBISIBIIEHA UCKIIIOUH-
TEJIHO JUIS CYHMUMIATIBHBIX MBICIEH, aCCOLMUPOBAHHBIX C
cemariaytuoM (ROR: 1,45). Ora cBsi3p ocTaBanach Cyle-
CTBEHHOHM Yy MAaIMEHTOB, MapajliebHO MPUHUMABIINX aH-
tupenpeccantel (ROR: 4,45) u Genzomuazenunst (ROR:
4,07) no cpaBHenuto ¢ pamarimdiosuaoM (ROR: 5,56),
metpopmuHoM (ROR 3,86) u opmucratom (ROR 4,24).
AHanu3 crareil 0 CyMIMAANbHBIX MOOOYHBIX 3ddexrax
ceMariyTuia W JHUpariyTHga IoKa3ajl NPOTHBOPEYHBHIE
pe3yIIbTaThI.

B T0 ke BpeMs 10cTaTOYHO OOJBIIOE KOJIMYECTBO aB-
TOpOB, 00OCHOBBIBAs BBIBOJ, COOCTBEHHBIMH HAOIIOACHUSI-
MU — 240618 manueHToB ¢ M30LITOYHBIM BECOM HIIH OXKH-
pEHHEM, KOTOPhIM ObLITM Ha3HAYeHBI CEMAarilyTH/ WIH He-
GLPIR aroHMCTHl TNPOTUB OXHUpPEHUs, NpoTuB 1589855
MaIUeHToB ¢ caxapHbiM quaderom 2 tuna (CI2) [6], 3456
MIOIPOCTKOB, OTOOpaHHBIE U3 KOrOpThl 00BeMoM 4056 moa-
POCTKOB, TOJyYaBIIMX Kako-mnOo u3 aronuctoB GLPIR
M0 TIOBOJy OXHpPEHHSA, MPOTHB 3456, 0TOOpaHHBIX U3 KO-
roptsl B 50112, monyyaBmux jie4eHHE B CBSI3U C «BMeIIa-
TENBCTBOM B 00pa3 KU3HM» U HE MPUHUMABIINX arOHUCTHI
GLPIR [7], meraananus, oobenquuuBImi 806834 yemoek
C YBEJIMYEHHBIMM KOHLEHTPALMAMHU [JIMKUPOBAHHOI'O TIe-

lutide this rate is lower among men (10.49%),
which may indicate differences in the mecha-
nisms by which the drugs influence mental
status. Potential deviations from labeling (e.g.,
21.49% for suicidal ideation with semag-
lutide) highlight the need to revise monitoring
recommendations. These data suggest that
both drugs require careful monitoring of pa-
tients' mental status, particularly in high-risk
groups.

In reports of adverse events associated
with semaglutide that may have led to suicide
and/or self-harm, the most common concomi-
tant therapies prescribed were antidiabetic
drugs and antidepressants [3].

To detect disproportionality, a case-
control design was used using the WHO inter-
national database of suspected adverse reac-
tions (ADRs). Susceptibility to the drug was
assessed using patients concomitantly taking
antidepressants and benzodiazepines. Dapagli-
flozin, metformin, and orlistat were used as
comparators. Disproportionality was consid-
ered significant if the lower bound of the odds
ratio (ROR) exceeded one. Statistically signif-
icant disproportionality was found exclusively
for suicidal ideation associated with semag-
Iutide (ROR: 1.45). This association re-
mained significant in patients taking con-
comitant antidepressants (ROR: 4.45) and
benzodiazepines (ROR: 4.07) compared with
dapagliflozin (ROR: 5.56), metformin (ROR:
3.86), and orlistat (ROR 4.24). An analysis
of articles on suicidal side effects of semag-
Iutide and liraglutide showed conflicting
results.

At the same time, a fairly large number
of authors, basing their conclusion on their
own observations — 240,618 patients with
overweight or obesity who were prescribed
semaglutide or non-GLPIR agonists against
obesity, versus 1,589,855 patients with type 2
diabetes mellitus (T2DM) [6], 3,456 adoles-
cents selected from a cohort of 4,056 adoles-
cents who received any of the GLP [ R ago-
nists for obesity, versus 3,456 selected from a
cohort of 50,112 who received treatment in
connection with “lifestyle intervention” and
did not take GLP I R agonists [7], a meta-
analysis that included 806,834 individuals
with elevated glycated hemoglobin concentra-
tions and a risk for T2DM versus 1,569,730
controls [8], studies where disproportionality
analysis was not applied, and study C . Tian et
al. [9], who used this analysis method, found
no association between GLPIR agonist use
and the development of SB. Finally, based on
data reported to the FDA (FDA Adverse
Event Reporting System (FAERS)) between
2005 and October 2023 and using the ROR
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MoriioonHa u ckiIoHHOCTH K CJI2, mpotuB 1569730 xoH-
TpPOJBHOU Ipynnsl [8], UccienoBanus, TI€ aHaIU3 HEmpo-
MOPLUMOHATIBHOCTH HE TpUMEHsuics U uccnenoanue C.
Tian u coaBT. [9], B KOTOPOM 3TOT METOJ aHATN3a HCIIOIh-
30BaJICSl — HE BBISIBIJIM CBSI3M MEXIy IPUEMOM aroHHUCTOB
GLPIR u popmupoBanueMm CII. Hakonen, ocHOBBIBasch Ha
nmaHabrx, noctymmBmux B FDA (Cucrema oT4€THOCTH O
HeOmaronpusiaTHBIX  coObITHsXx FDA  Adverse Event
Reporting System (FAERS)) B nepuox ¢ 2005 r. mo ok-
120ppk 2023 1. 1 ucnonszys pacu€t ROR, R.S. McIntyre u
COABT. NPHIIUIN K BBIBOAY, YTO IIPU MIPpUEME CeMariayTHIa U
JUpariayTuIa HaOlIoJaIuch HEPOIOPIMOHATIBHO BEICOKHE
MoKa3aTeln CyMIUAAIbHBIX MBICICH U «JIenpeccud / Cyd-
nuaanbHOCTHY. TeM He MeHee, HeNpONOPLUHOHAILHO BBI-
COKHE TOKa3aTeJIi CYWIHIAIBHOIO MOBEICHUS, Mapacylu-
Jla ¥ 3aBEepIIEHHOTO CyUIHIa HE HAOIIONANNCh HU ISl O1-
Horo u3 onoOpenHbix FDA aronucroB GLPIR [9]. B npo-
tHBOBec pabore R.S. Mclntyre u coaBT. MOKHO TIPHBECTH
pesynbrar ananm3a JanHeix FDA (FAERS), Australian
Database of Adverse Event Notifications (DAEN), Europe-
an Medicines Agency's (EudraVigilance) u World Health
Organization-Vigibase o cBs3u aronncroB GLPIR c¢ CI],
npogedénnviti M. Nakhla ¢ konneramu Ha OCHOBE CpaBHE-
Hus ux c¢ wmarHOuTopamu SGLT2 (SGLT2is; OMIM *
182381, ceMeicTBO MEPEHOCUYNKOB PACTBOPEHHBIX BEILIECTB
5 (koTpaHcnopTep HaTpus / TIOKO3bI), wieH 2; SLC5A2),
uHrnoOuTopamu aunentuawinentunassl 4 (DPP4is), cynb-
(honmMoueBUHBI, MeTpopmuHa 1 nHCYyITMHOM [10].
[IpoTHBOpeurBLIE CBEIEHHS O CBS3M AaroHUCTOB
GLPIR ¢ QopMupoBaHHEM JCTIPECCHH, CYHIUIATBHBIX
MBICJIEH M peaii3alliy UX B CyMLUA MOTYT ObITH OOBsICHE-
HBI C TIO3ULMHA (QapMakoreHeTHKH. B Tex mccnenoBaHusx,
rae cBa3b aronnctoB GLPIR ¢ CII He Oblia yCTaHOBJIEHA,
MaMeHTHl, moyryyaBiine aroHucTel GLPIR n cdopmupo-
BaHHbBIC B IPYMIIBI CIyYaiHBIM 00pa3oM, MO-BUANMOMY, HE
WMeIU B CBOMX TeHoMax nonmmopdubeix reHoB GLPIR. Ha
TaKyl0 MBICITb HaBOJUT IIOJIHOTEHOMHOE HCCIe/I0OBaHHe
accolMaliil TeHHbIX MNOJIMMOP(HHU3MOB, IPOBEAEHHOE
IPYyMNIION aBTOPOB C YYETOM 10(PaMUHOBOTO MEIUATOPHOTO
cTaryca MalMeHToB, OOHAPYXHUBIIKMX, YTO (popMUpOBaHUE
CIl y nun, nony4aBmmx aroHucTsl GLPIR, ObIIO CBsI3aHO
¢ nohaMHHOBOW NpoAyKuuen. TepaneBTHYecKrue MpeumMy-
[IeCTBa 3TOW TPYIIIBI PENapaToB ObLUTN BBISBICHBI Y JIHIL C
runepoGaMuHeprueif, Ho y MalMeHTOB € TUIOA0(paMH-
Heprueil aeonucmovt GLPIR TnpuBOIWIM K AONTOCPOYHOU
VHAYKIWWA CyMIUAANbHBIX Mbicied [11]. B gactHOCTH M3
pe3yIbTATOB 3TOW PabOTHI CIEYET, YTO MPHU IMOUCKE acco-
YAy TeHHBIX MOJTUMOP(PU3MOB ¢ KaKUMHU-TTHO0 3a007e-
BaHUSIMH, OCOOCHHO CBSI3aHHBIMHU C W3MEHEHHUSIMH TaKoro
CJIOKHOTO TIOBEJIEHUS KaK y JIFOJEH, CIelyeT YUUThIBaTh HE
TOJILKO HaJIM4YHE MOJMMOP(PU3MOB U UX YAaCTOTHI, HO U Ha
KakoM MequaTopHoM ¢oHe peanuzyercs 3h(deKT 3Tux mo-
JTUMOP(HU3MOB, MOCKOIBKY MPOAYKIHMS U PELETILs Meana-
TOpa MOTYT OBITh U HE HapyIlEHbl, TO €CTh, T€HBI, ACCOLH-
WPOBaHHBIE KaK C MPOAYKIHEH (PEepMEHTOB, y4acTBYIOIINX

calculation, R.S. Mclntyre et al. concluded
that semaglutide and liraglutide were associat-
ed with disproportionately high rates of sui-
cidal ideation and ‘“depression/ suicidality.”
However, disproportionately high rates of
suicidal behavior, parasuicide, and completed
suicide were not observed for any of the FDA-
approved GLPIR agonists [9. In contrast to
the work of R.S. Mclntyre et al. one can cite
the result of the analysis of FDA data
(FAERS), Australian Database of Adverse
Event Notifications (DAEN), European Medi-
cines Agency 's (EudraVigilance) and World
Health Organization — Vigibase on the agonist
connection GLPIR with SB, conducted by M.
Nakhla et al. based on their comparison with
SGLT?2 inhibitors (SGLT2is; OMIM* 182381,
solute carrier family 5 (sodium/glucose co-
transporter), member 2; SLC5A2), dipeptidyl
peptidase 4 inhibitors (DPP4is), sulfonylureas,
metformin and insulin [10].

Conflicting data on the association of
GLPIR agonists with depression, suicidal
ideation, and suicide can be explained from a
pharmacogenetic perspective. In studies where
a link between GLPIR agonists and spondyli-
tis was not established, patients randomly
assigned to groups who received GLPIR ago-
nists apparently did not have polymorphic
genes in their genomes. GLPIR. This idea is
suggested by a genome-wide association study
of gene polymorphisms conducted by a group
of authors taking into account the dopamine
mediator status of patients, who found that the
formation of SB in individuals receiving
GLPIR agonists was associated with dopa-
mine production. The therapeutic benefits of
this group of drugs were identified in individ-
uals with hyperdopaminergia, but in patients
with hypodopaminergia GLPIR agonists re-
sulted in long-term induction of suicidal idea-
tion [11]. In particular, the results of this work
suggest that when searching for associations
of gene polymorphisms with any diseases,
especially those associated with changes in
such complex behavior as in humans, it is
necessary to take into account not only the
presence of polymorphisms and their frequen-
cies, but also the mediator background against
which the effect of these polymorphisms is
realized, since the production and reception of
the mediator may not be impaired, that is,
genes associated with the production of en-
zymes involved in the synthesis of the media-
tor and those associated with the translation of
protein receptors may not be changed, but the
production of the mediator may be insufficient
or increased due to some external processes. A
significant drawback of studies in which the
suicidogenic effect of GLPIR agonists was
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B CHHTE3€ MEAMATOpa, U aCCOLIMMPOBAHHBIX C TPAHCISILUEH
peuenTopoB OEIKOB MOTYT OBITh W HE M3MEHEHBI, a BOT
MPOAYKIHSI MEIUaTopa MOXKET OBITh HEAOCTATOYHOH WIIN
YBEIMYEHHON BCIIEACTBHE KAaKMX-TO BHEITHUX IPOIECCOB.
Cy1iecTBEHHBIM HEJOCTAaTKOM HMCCIEIOBaHUM, B KOTOPBIX
cynnuaoreHnsii dddekr aroauctoB GLPIR He ObLT JOKa-
3aH JJa)kKe Ha O4YeHb OOJBIIIOM MaTepualie, HalmpuMep, MeTa-
aHaJIM3 IEKTPOHHBIX MEIUIMHCKUX 3amuceil u3 113 opra-
HU3alMi 37paBooxpaHeHus ¢ 135 muH ucropuii 6one3Hu
MTalIACHTOB, U3 KOTOPHIX 8 MiTH Ob11H O60mpHEI CJ12, 83% 13
CIHIA [13] 3akmtodaeTrcss B TOM, YTO JM3alH BCEX TaKWX
HCCIIeIOBaHUH OCHOBAaH Ha CPAaBHEHUH CIy4ail / KOHTPOJIb,
TIPH ATOM ITOKa3aTellb HemponopuuoHanbHocTd ROR aBTo-
pamu, Kak MpaBWIio, He BRUHCIsUICS. Torna kak B padorax,
OCHOBaHHBIX Ha BblyMciacHHH ROR, cyuinuaoreHHsiit 3¢-
(exkT ITHX TpemapaToB, KaK IMPAaBHIIO, OBUT yCTaHOBIICH.
O4eBHIHO, YTO MPHU HCCIECTOBAHUH OYEHBb OOJBIIHNX ITOMY-
JSIMOHHBIX TPYIN 0e3 JeNieHHs Ha TPYIBI B 3aBUCUMOCTH
OT HaJM4us / OTCYTCTBUSI HOJIMMOPQHBIX TCHOB M CBS3aH-
HOM C HAMH CKJIOHHOCTH K CyHIHJaM, CYHUIIHIOTEHHBIN
3¢ ekt Kakux-JIMOO JIEKAPCTBEHHBIX CPEICTB, peallu3ye-
MBI TIpH Hamn4IuK acconnupoBanHbix ¢ CIT monmmmopdHbIx
TeHOB, OyJeT «pa30aBISThCA» W CTATUCTUYESCKUI aHAIN3
MOJKET TPUBECTH K JIO)KHOMY BBIBOAY 00 OTCYTCTBUH CyH-
LMJIOTEHHOTO JIEUCTBUSA IIpenapara.

IIpu pacuére ROR cymecTtByer, 1o kpailHel Mepe,
ené o/Ha MPUYMHA TONYYEHHs] OIMIMOOYHOTO Pe3yJbTara,
CBsI3aHHAsI C BEIOOPOM TIpENapaToB CPAaBHEHUSI — €CIIU Tpe-
mapaTbl CpaBHEHMS BBI3BIBAIOT TAKOE )K€ OCIOXKHEHHE, KaK
Y BBI3BABIIMN TOJO3pEHUE Iperapar, OyAeT MOIydeH OT-
punaTenbHBIA pe3ynbTaT. Tak B MPOIUTHPOBAHHON BHIIIIE
pabore R.S. Mclntyre u coaBT. B KauecTBe INpemapaToB
CpaBHEHHUsI OBUTM HWCIOJIB30BaHBl MHCYIWH U MeT(HOPMUH
[13]. Mexnay TeM, ecTh OCHOBaHUS 3aIloJ03pUTh MeT(op-
MHUH B TOM, YTO OH TaKKe MHIYIHPYET CYHUIUABI, €CIH HE
cam 1o cebe, TO B KOMOMHAIIMK C JPYyTUMH IpernapaTaMu.
Takx BenmmunHa ROR mpu nmpuéme manmeHtamu KomMOMHa-
UK THAPOKCUXIIOPOXUH + MeT(HOPMUH OKazanach paBHOU
57,7 (95% AW 23,9-139,3), Torga kKak 1Mo CPaBHEHUIO C
merdopmuaom — 6,0 (95% N 2,6-13,8) [15]. U3 uero
CIIEAYET, 4TO NPUEM TOJBKO MET(HOPMHHA CONPOBOXKIAIICS
0ojiee BBICOKOW YaCTOTOW CYHIIMIOB, Ye€M MPHEM TOJBKO
THIPOKCUXJIOPOXHHA, a KOMOMHUPOBAHHBIA TNPHEM STHX
npenapaToB NPUBOAMI K BEIPRKEHHOMY aJAUTUBHOMY 3(¢-
tdhexty yBemmaenuns CI1.

CrnenyeTr 3aMeTHTh, YTO B aHAJIU3UPYEMBIX CTaThAX
HamM# He ObUTIO OOHAPY)KEHO YTOUHEHHUH O TOM, YTO aBTOPHI
mpu pacuére ROR kak-to oTimuany mpuéM IpemapaTos,
COTIPOBOXKIABIINXCA YBEJIIMYCHWEM YHCIa CYWIUIOB B
rpynmne OOJNBHBIX, MPUHUMABIIMX STOT Ipenapar, u HC-
[I0JIE30BAaHUE ITOTO Mpemnapara Ui HaMEPEHHOIO COBEp-
meHus Cyunuaa MyTéM mepefo3upoBKH. OYEBUAHO, YTO
y4€T 3TOT0 paznuuus cKkaxercs Ha BennunHe ROR.

Cywurunorenssiii a¢ ekt aronuctoB GLPIR, Buaumo,
00yCJIOBIIEH TeM, 4TO Bs3aHHBIC ¢ (G-O0EITKOM perenTOphI

not proven even on very large material, for
example, a meta-analysis of electronic medi-
cal records from 113 healthcare organizations
with 135 million patient records, of which &
million had type 2 diabetes, 83% from the
USA [13], is that the design of all such studies
is based on a case/control comparison, and the
disproportionality index (ROR) was, as a rule,
not calculated by the authors. Whereas in
studies based on the calculation of ROR, the
suicidogenic effect of these drugs was, as a
rule, established. Obviously, when studying
very large population groups without dividing
them into groups depending on the pres-
ence/absence of polymorphic genes and the
associated suicidal tendency, the suicidogenic
effect of any drugs, realized in the presence of
polymorphic genes associated with SB, will
be “diluted,” and statistical analysis may lead
to a false conclusion about the absence of a
suicidogenic effect of the drug.

When calculating the ROR, there is at
least one more reason for obtaining an errone-
ous result associated with the choice of com-
parator drugs: if the comparator drugs cause
the same complication as the suspect drug, a
negative result will be obtained. Thus, in the
above-cited work of R.S. Mclntyre et al., insu-
lin and metformin were used as comparator
drugs [13]. Meanwhile, there is reason to sus-
pect that metformin also induces suicides, if
not by itself, then in combination with other
drugs. Thus, the ROR value for patients taking
the combination of hydroxychloroquine +
metformin was equal to 57.7 (95% CI 23.9-
139.3), while compared to metformin it was
6.0 (95% CI 2.6-13.8) [15]. This suggests that
metformin alone was associated with a higher
suicide rate than hydroxychloroquine alone,
and the combined use of these drugs resulted
in a significant additive effect of increasing
the risk of suicide.

It should be noted that in the articles we
analyzed, we found no clarification indicating
that the authors, when calculating the ROR,
differentiated between the use of drugs associ-
ated with an increased suicide rate in the
group of patients taking the drug and the use
of the drug for intentional suicide by over-
dose. Obviously, accounting for this differ-
ence will affect the ROR value.

The suicidogenic effect of GLPIR ago-
nists is apparently due to the fact that G pro-
tein-coupled glucagon-like peptide-1 recep-
tors (GLP1R, chromosomal localization 6p21
— OMIM*138032), in addition to intestinal
L-cells, are expressed in neurons of the brain,
including the hippocampus. Therefore, in
addition to participating in carbohydrate
metabolism, this receptor and its natural ago-
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rrokarotorogoouoro mentuga-1 (GLPIR, XxpoMocoMHas
nokanmzanus 6p21 — OMIM *138032), kxpome kak B L-
KJIETKax KHILIEYHUKA, IKCIPECCUPYIOTCS B HEWpOHax ro-
JIOBHOTO MO3Ta, B TOM 4mcje, B rumnmokamie. [loatomy
KpOMe y4JacTusi B OOMEHe yTIIeBOJIOB, 3TOT PELENTOP U €ro
€CTECTBEHHBI aroHHCT TJIIOKarOHOMOJOOHBIN menTua-1
YYacTBYIOT B Ipolieccax (hOpMHUPOBaHUS AMATH B (OPMH-
pOBaHWHU YyBCTBa cTpaxa y mbimei [15]. [ToaTomy MokHO
npeanonarate, 4yro nonumMopdpusm GLPIR MoOXeT compo-
BOXKJATHCSl H3MEHEHHEM BBICIIMX IICUXUYECKUX (DYHKIHUH B
OTBET Ha BBEJICHUE €TO arOHUCTOB.

Kpome Toro, cymecTByIoT HabIOIEHNS, YTO OBICTpOE
CHIDKEHHE Macchl TeJla paBHO, KaK U OBICTpOE yBEIHUCHHE,
MPUBOJUT K YBENMUYEHHWIO ducia cyunuaos [17, 17]. O1o
HaOMIogacTCs, HalpuUMep, B BHAC IMOCTOAPHATPHICCKOTO
CHUHJPOMA, MO/ KOTOPHIM MOHUMAIOT YBEITHUCHHE YaCTOTHI
CYULHJIOB B TpyIIe OONBHBIX, MOJBEPIIINXCS OapuaTpuye-
CKOMYy XHupyprudeckomy yederuto [18]. Ilo qaHHBIM nHTE-
patyphl, 4acToTa MOCTOAPUATPUYECKUX CYHIUIOB COCTa-
Buna 2,7 : 1000 marmenToB (95% AU 0,0019-0,0038), ca-
momnoBpexaerus 17 : 1000 manuentoB (95% AU 0,01-
0,03) [20]. B mpormuTHPOBAaHHBIX BHIIIE pabOTax accorua-
Ul BO3MOYKHOTO M3MEHEHHsSI MacChl Tella, UHIYLIUPOBaH-
Has TpUEMOM MPENapaTroB, C CYWIUAOM IPOCIEKEHA HE
Obla. Buaumo aw3aiiH ¢apMakoTeHETHISCKUX HCCIIeI0Ba-
HUI B O0JIACTH CYMIIMJOJOTHUU JIOJDKEH YYUTHIBATH M3ME-
HEHHS Macchl Tella y OOJIbHBIX B MPOIIECCE JICUCHUS TIpera-
paTamu, B OTHOIIEHHH KOTOPBHIX BO3ZHUKIHM TOJO3PEHUS,
YTO MX MPUEM CONMPOBOXKAACTCS YBEIMYCHUEM YHCIIA CyH-
IUI0B. B 4acTHOCTH, CBA3b yBENMUEHHS YaCTOT CYHIIUIOB
C Pe3KMMH M3MEHEHUSMHU MacCaMH Tella MOXKET OBITh KOC-
BEHHBIM JIOKa3aTE€IbCTBOM POJIM JHUMHIHOW PETYIISIHH.
Panee MBI yxe 00OCyXaaiu CBsI3b YBEJIWYEHHS YUCHA CyH-
IUAO0B C HU3KMMH IIa3MEHHBIMH KOHIICHTPAIUSAMHA JTUTIH-
JIOB, HAIpUMEp, TAKMX KaK JOKO3areKCaeHoBas W DiiKo3a-
MMeHTacHOBAs KUCJIOTHI [4].

Hneubumopwr S-anvgpa pedyxmasvl. B uccienoBanuu
0bU10 3ahuKkcHpoBaHO 356 COOOIIEHMI, KACAIOUIUXCS CyH-
IUAAIBHBIX TEHAEHINHN, U 2926 COOOIIEHUH O IICHXO0JI0IU-
YecKHX MOO0YHBIX AP ¢deKTax, 4yTo B OOIIEH CIOXKHOCTH
coctaBuiio 3282 HexenaTelbHBIX 3(QeKTa, IpeacTaBisio-
LIIMX HMHTEpeC, CpeAu Mojb3oBatenedl ¢uuacrepuma. U3
3206 My>X4HH, COCTaBUBIINX BBIOOPKY, 615 manueHToB u3
868 (70,9%) [mocTymHBIC JaHHBIE O BO3pacTe B JUAIa30HE
ot 18 no 44 ner] (Tabmuua 2). IIpu aHanm3e MaHHBIX OBLI
YCTaHOBJICH 3HAYMTENBHBIA CUTHAII HEMPOMOPIIMOHAIHHO-
CTH, CBS3aHHBIN ¢ cynnuaarbHOCTEI0 (ROR 1,63) n meuxo-
noruyeckumu modounsiMu dpdextamu (ROR 4,33) B koH-
TEKCTe MpUMEHeHus puHacTepuaa. B npoBeaéHHBIX aHATH-
3aX YyBCTBHUTENBHOCTH JJIS TMAIMEHTOB Mosoke 60 et
(ROR 3,47) u nanuentoB ¢ anonenuerr (ROR 2,06) Obutn
TAKXXe BBISBICHBl 3HAYMTENILHBIE CHUTHAJIBI HEIPOIIOPIHO-
HaJIBHOCTH, CBHJIETEILCTBYIOIINE O TOBBIIIEHHOM PHCKE
cynuuza. /laHHbIe O ICUXWYECKUX MPOSBICHUS MAllMEHTOB,
MOJYYaBIINX S0-pelyKTasy, MpeACTaBICHbI B Ta0IUIIE 3.

nist, glucagon-like peptide-1, are involved in
memory formation and fear in mice [15].
Therefore, it can be assumed that GLPIR
polymorphism may be accompanied by
changes in higher mental functions in re-
sponse to the administration of its agonists.

In addition, there are observations that
rapid weight loss, just like rapid weight gain,
leads to an increase in the number of suicides
[17, 17]. This is observed, for example, in the
form of postbariatric syndrome, which is un-
derstood as an increase in the frequency of
suicides in the group of patients who have
undergone bariatric surgery [18]. According to
the literature, the frequency of postbariatric
suicides was 2.7: 1000 patients (95% CI
0.0019-0.0038), self-harm 17: 1000 patients
(95% CI 0.01-0.03) [20]. In the above-cited
studies, an association of possible changes in
body weight induced by taking medications
with suicide was not observed. Apparently,
the design of pharmacogenetic studies in sui-
cidology should take into account changes in
body weight in patients treated with drugs
suspected of being associated with an in-
creased incidence of suicide. In particular, an
association between increased suicide rates
and dramatic changes in body weight may
provide indirect evidence of the role of lipid
regulation. We have previously discussed the
association between increased suicide rates
and low plasma lipid concentrations, such as
docosahexaenoic and eicosapentaenoic acids
[4].

5-alpha reductase inhibitors. The study
identified 356 reports of suicidality and 2926
reports of psychological adverse events, for a
total of 3282 adverse events of interest among
finasteride users. Of the 3206 men in the sam-
ple, 615 (70.9%) were patients [available age
data ranged from 18 to 44 years of age] (Table
2). Data analysis revealed a significant signal
of disproportionality associated with suicidali-
ty (ROR 1.63) and psychological adverse
events (ROR 4.33) in the context of finaster-
ide wuse. Sensitivity analyses for patients
younger than 60 years (ROR 3.47) and pa-
tients with alopecia (ROR 2.06) also revealed
significant disproportionality signals indicat-
ing an increased risk of suicide. Data on psy-
chiatric manifestations in patients receiving
Sa-reductase inhibitors are presented in Table
3. However, such signals were weakly detect-
ed in elderly patients with benign prostatic
hyperplasia (BPH). Sensitivity analyses fur-
ther demonstrated a significant increase in
reports of the aforementioned adverse events
after 2012 (ROR 2.13) [21].
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Tabauya / Table 2

Jemorpadpuyeckue faHHbIe IPHHUMABIINX (HHACTEPHA, Y KOTOPBIX Pa3BUIIOCh CYHLIUIAIBHOE IOBEICHUE
(marnbie D.D. Nguyen u coaBT. B Hamei pegakunu [21])
Demographic data of finasteride users who developed suicidal behavior (data from D. D. Nguyen et al. in our version [21])

CyunmnansHocts / Suicidality, % IIcuxonornueckue
XapaxTepucTika KomnuectBo | Wpmearmst | IlomsiTka | 3aBepmieHo | px HEKCIIATCIIEHBIC ABJICHAA
Characteristic Quantity, Ideation, | Attempt, | Cimpletes, Psychological adverse
n=356 (%) | n=274 (%) | n=37 (%) | n=45 (%) events (n=2926), n (%)
Ilon / Sex
ﬁzl’fc‘c‘“’“ 340 (95,5 %) {263 (96,0%) |34 (91,9%)| 43 (95,6%) | <0,001 2866 (97,9%)
;Iii*;‘;““ 3(0.8%) | 3(1,1%) 0 0 14 (0,5%)
ITon B cTraTesax HE YKa3aH
Sex not specified in the 13 (3,7%) 8 (2,9%) 3(8,1%) | 2(4,4%) 5 (0,2%)
articles
Bospacm, nem / Age, years
<18 2 (0,6%) 2(0,7%) 0 0 <0,001 7(0.2%)
18-44 122 (34.4%) | 91 (33.2%) | 9 (24.3%) | 22 (48.9%) 493 (16,8%)
45-64 9 (2,5%) 4(1,5%) 0 5(11,1%) 136 (4,6%)
65-74 30,8 %) 0 0 3(6,7%) 44 (1,5%)
>74 9 (2,5%) 2(0,7%) | 3(8.1%) | 4(8.9%) 43 (1,5%)
Lenv npumenenus / Aim of application
JobpokadecTBeHHAs
E’Zﬁgﬁfg‘i&iﬁfﬁaTm 10(2,8%) | 9(3.3%) 0 1(2.2%) | <0,001 141 (4,8%)
prostate
if:;i?:“ 232(65,2%) | 200 (73%) |18 (48,6%)| 14 (31,1%) 2058 (70,3%)
]\S;ft;g’lia:jf;‘fm 114 (32%) | 65 (23,7%) |19 (51,4%)| 30 (66,7%) 727 (24,8%)

[Ipumeuanne / Note: * PaccumtbiBaeTcs Kak pacmpeneneHne 1o Hoarpymmam cyumunansHoctd / *Calculated as a distribution

across suicidality subgroups.

B T0 ke Bpemsi, Takue CUTHAIBI HE3HAYUTEIHHO OOHA-
PYXKHBaJIKCh y MAIIMEHTOB IOKUJIOTO BO3pacTa ¢ 100poka-
YECTBEHHON THUIEpIUIa3ueil  MpeACTaTebHON  Kee3bl
(AI'TDK). Ananm3pl YyBCTBUTENBHOCTH JIONMOJHUTEIHHO
MIPOJIEMOHCTPUPOBAIM 3HAYUTENBHBIN POCT COOOIIEHUH O
BBIIIEYTIOMSAHYTHIX HEXeNaTeNbHBIX ABIeHUAX mocie 2012
roga (ROR 2,13) [21]. [IpoBenénnslii aHanu3 nemorpadu-
YECKUX JIAaHHBIX TOJh30BaTeNel uHaCcTepHia BEIBIII 3HA-
YUTENbHBIE TEHIEPHBIE U BO3PACTHBIE PA3INUUsi B CTPYK-
Type CYWIUAAIbHBIX HAKIOHHOCTEH W COMYTCTBYIOIINX
MICUXOJIOTMUECKUX HEXeNaTeNbHbIX sBleHud. [lopasisro-
niee OOJILIIMHCTBO HCCIIEAYEMON BBIOOPKH COCTaBWIIN
My auHbl (95,5%), 4TO KOppenupyeT C BBICOKOW HOJeH
TICUXOJIOTHYECKUX OCIIOKHEHUH B 3TOU Tpymme (97,9%).
CyununanpHble WAEH W 3aBEPUIEHHBIC TIOMBITKH TaKXe
npeobnagamu cpenu MyxunH (96,0% u 95,6% cootBeT-
CTBEHHO). OIHAKO 3TO MOXKET OBITh CBS3aHO C OO0ILEH TeH-
JEPHOM JuCTIpOriopliMedl B BBIOOpPKE, CBSI3aHHOW C TEM,
(mHACTepU/T 3HAUMTENHHO 4Yallle HAa3HAYaeTCs] MYXYHHAM
[0 TIOBOAY aJIeHOMBI MIPEACTATEIbHOMN *KeJle3bl, TOT/Ia Kak
JUTSL JKEHIIWH TIOKa3aHW K Ha3HAUYCHUI0 WHTUOUTOPOB S-
anb(ha peayKTa3pl 3HAYUTEITHHO MEHBIIIE.

An analysis of demographic data from fi-
nasteride users revealed significant gender and
age differences in suicidal tendencies and
associated psychological adverse events. The
overwhelming majority of the study sample
were men (95.5%), which correlates with the
high proportion of psychological complica-
tions in this group (97.9%). Suicidal ideation
and completed attempts were also more preva-
lent among men (96.0% and 95.6%, respec-
tively). However, this may be due to an over-
all gender imbalance in the sample, as finas-
teride is significantly more often prescribed to
men for prostate adenoma, whereas 5-alpha
reductase inhibitors are significantly less
commonly prescribed to women. The 18-44
age group demonstrated the highest incidence
of suicidal behavior (34.4%), with completed
suicides in this group reaching 48.9%, high-
lighting the need for targeted monitoring of
young patients. A statistically significant as-
sociation (p<0.001) was found for individuals
under 18 years of age, necessitating further
study of the risks in adolescents.
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Tabnuya / Table 3

Awnanuz aucnponopunoHansHocTh puHactepuna (nanubie D.D. Nguyen u coaBr. B Hareit pegaxkumu [21])
Analysis of finasteride disproportionality (data from D. D. Nguyen et al. in our version [21])

HebGnaronpustHoe coObITHE Kommiectso Onctnaemoe EBE
A d\I/)erse event oOpamieHuit KOJIMYECTBO (5-# mponeHTIIIB) ROR (95% IC)
Number of requests | Expected quantity | EBE (5" percentile)

CynnuansHOCTh
Suicidality 356 219 1,48 1,63 (1,47-1,81)
CyunuaaisHble MBICIH
Suicide thoughts 274 62,7 3,90 4,39 (3,90-4,95)
[MombITKa camoyOuiicTBa HE NPUMEHUM
Suicide attempts 37 703 0,39 not applicable
3aBepiuéHHOE CaMOyOHIICTBO HE IPHUMEHUM
Completed suicide 45 84,5 0.41 not applicable
chxonorgqecxne COOBITHSA 2926 709 3.99 4,33 (4,17-4.49)
Psychological events

Bospactaas rpynma 18—44 ner mpojaeMOHCTpHpoBaia
HarOONBIIYIO YaCTOTY CYHUIMIaNbHBIX MposiBieHuit (34,4%),
TIPHA STOM 3aBEPUIEHHBIC CYHIIUABI B 3TOM KaTeTOPHU JOCTH-
ranu 48,9%, uTo momau€pKkuBacT HEOOXOIUMOCTh MPHIICIh-
HOTO MOHMTOPHHIA MOJIOABIX NMaleHTOB. CTaTUCTHYECKU
3HaunMas cBsa3b (p<0,001) BeIsIBIIEHA auist Uil Miasmie 18
JeT, 4yTo TpeOyeT JaibHEeWIIero M3y4eHHUs] PUCKOB y TOJ-
poctkoB. OCHOBHOW WENBIO MPUMEHEHUs! (PUHACTEpHIA B
MOJIONEXKHOW TPYINE SIBISTIACH — TEpanus — AIOTEIHd
(65,2%). TpeBoxHBIM (HhaKTOPOM OCTAETCS BBICOKAS JOJIS
MAIMEHTOB, HCIMOJB3YIOMIMX IpernapaT 6e3 METUIIMHCKHX
nokazanuil (32%), 9T0 MOXKET acCOLUUPOBATHCS C YBEIH-
YEeHHEM YacTOTHI HE)KENNaTeNbHbIX SBICHHN.

AHanM3 JUCTIPONOPIUOHAILHOCTH MPUMEHEHUS (hu-
HacTepuia BBISIBUI CTATUCTUYECKH 3HAUNMYFO aCCOIHAIIUIO
Ipernapara ¢ CyUIHIaTbHBIMHI U TICUXOJIOTHYECKUMHU HEXe-
naTe’lbHBIMU siBICHUAMHU. HaOmromaemMoe KOJIUYECTBO CO-
oOmieHnii 0 cyunuAaanbHOCTH (Nn=356) TIPEBBICUIIO OXKHUJIa-
emoe (n1=219) ¢ Ko3pPUIKIEHTOM AMCIPONOPLIUOHATBHO-
ctu ROR=1,63 (95%), 4Tro yka3pIBaeT Ha TOBBLIIICHHBIN
puck. Hanbosee BeIpakeHHasi CBSA3b OTMEUYEHA TSl CYHIH-
nanbHbIX MbIcnell (ROR=4,39) u ncuxonoruueckux Hapy-
mennii (ROR=4,33), rme 3nauenus ROR 3HaumrensHO
npeBbianu nopor 3HaunMocTu (ROR>1). [lombiTku u
3aBepHIEHHbIE CaMOYOHMIICTBAa MPOJEMOHCTPUPOBATIN HH3-
Kie mokaszarenu aucnponopuuoHansHocTH (EBE=0,39 un
0,41 COOTBETCTBEHHO), OJJHAKO OIPAaHUYCHHOE KOJIMYECTBO
cinydaeB U oTcyTcTBHEe pacuétoB ROR He mo3BoNSIOT Cce-
JIaTh OJTHO3HAYHBIX BBIBOJOB JJISI 3TUX KaTETOPHH.

[Ipuém ¢unacTepuna B nepopasbHOi GopMe accoru-
WpYeTCsl C Pa3BUTHEM JICTIPECCHU W CYWUITUAAIBHBIX MBIC-
JIeH, OJJHAKO YCTAHOBJIEHHE NMPUYMHHO-CIEACTBEHHOM CB-
31 MEXJy 3TUMH SIBIICHUSAMH MTOKa OCTAETCs HEONpeAeIEH-
HBIM. Tloctrdunactepumnuniii cuanpom (I1DC) npencranis-
eT co0o0il COBOKYITHOCTb MOOOYHBIX A(PQEeKTOB, HAbIIOAA-

The primary indication for finasteride use
in young adults was the treatment of alopecia
(65.2%). The high proportion of patients
using the drug without a medical indication
(32%) remains a concern, as this may be
associated with an increased incidence of
adverse events.

A disproportionality analysis of finaster-
ide revealed a statistically significant associa-
tion of the drug with suicidal and psychologi-
cal adverse events. The observed number of
suicidality reports (n=356) exceeded the ex-
pected number (n=219), with a ratio of pro-
portionality (ROR) of 1.63 (95%), indicating
an increased risk. The most pronounced asso-
ciations were observed for suicidal ideation
(ROR=4.39) and psychological disturbances
(ROR=4.33), where ROR values significantly
exceeded the significance threshold (ROR>1).
Attempted and completed suicides demon-
strated low ratios of proportionality
(EBE=0.39 and 0.41, respectively); however,
the limited number of cases and the lack of
ROR calculations preclude definitive conclu-
sions for these categories.

Oral finasteride use has been associated
with depression and suicidal ideation, but a
causal relationship remains uncertain. Post-
finasteride syndrome (PFS) is a cluster of
adverse events observed in some men, particu-
larly cisgender men, following oral finasteride
use. Between 2006 and 2011, no serious ad-
verse events or signals were identified with
oral finasteride use for the five listed condi-
tions: completed suicide, suicidal depression,
suicidal behavior, suicidal ideation, and sui-
cide attempts. However, signals indicating
some adverse events were identified between
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IOLIUXCSl Y HEKOTOPBIX MY)KUHMH, B YaCTHOCTH Y LIHCI€H-
JEepHBIX MYXYHMH, TOcie mpuéma QuHAcTepuIa B Iepo-
pasHOU popme. B mepuox ¢ 2006 mo 2011 rr. mpu nepo-
panbpHOM yroTpebneHnn (prHacTepuaa He OBUIO BBISBICHO
CepBhE3HBIX HEXKENATENbHBIX SBJICHUN MM CUTHAIOB OTHO-
CHUTEJBHO IISITH NEPEYHCIICHHBIX COCTOSHUIL: 3aBEpIIEHHO-
ro caMOyOMIICTBa, CyHIIMIATEHON IENPECCUH, CYHUINIATh-
HOTO TIOBEJCHUS, CYWIHIAIBHBIX MBICICH M TONBITOK Ca-
MoyOwuiictBa. Omnako B mHTepBanax ¢ 2013 mo 2018 u ¢
2019 mo 2023 rr. 6pUIH OOHAPY>KEHBI CUTHANBI, YKa3bIBa-
IolIFe Ha HEKOTOpble HEeXenaTeNnbHble siBleHHuA. Hampwu-
Mmep, B niepuox ¢ 2013 mo 2018 rr. y manueHTOB, MPUHH-
MaBIINX (QUHACTEPHI, HAOIIOAAIOCh YBEIMUEHUE CITydacB
BO3HUKHOBEHHUSI CyHIIMAanbHbIX  MbIciaedl  (ROR=28,
p<0,05), a B mepuox ¢ 2019 mo 2023 r. maHHBI TOKa3aTeNb
Bozpoc emg Oombire (ROR=5,0, p<0,05). B ornmume ot
9TOT0, B yKazaHHbIE BpeMeHHBbIC pamku ¢ 2006 mo 2011,
2013 mo 2018 u 2019 no 2023 r. npu nepopaibHOM MpuémMe
JOyTacTepuaa HUKaKUX MOOO0UYHBIX d(PPEeKTOB HEe OBUIO 3a-
¢ukcupoBano [22]. AHanu3 HEMPONOPLUUOHATLHOCTH IS
JO3UPOBOK | 1 5 MT mepopaisHOTO MPUEM PUHACTEpHIA 32
HIECTUIICTHUH TEPUOJ, MPEAIICCTBYIOMNN «OpHUIIHATEHO-
My» TMPH3HAHUIO MOCTGUHACTEPUAHOTO CHUHAPOMA, Tpe-
CTaBJIeH B Tabnuie 4.

ITombiTKa camMOyOUICTBA: 3a BCe TPH MEPHOIA HE ObLI
3apeTUCTPUPOBAH HU OJIMH CITydyail MOMBITKA CyWIHIa. 3a-
BepiéHHOe caMoyOmiicTBo: 10 2011 T., B mepuo, npexnrie-
CTBYIOUIMH TOSBJIICHHIO MOCT(GUHACTEPUIHOIO CHHAPOMA
(PFS) (2006-2011 rr.), HE OBUIO 3a)UKCHPOBAHO CUTHA-
JIOB, YKa3bIBAIOLUIMX Ha 3aBEpLIEHHOE caMoyoOuicTBo. B
2013-2018 rr. mociie Bo3uukHoBeHuss PFS, Obu1 0OHapy-
JKEH CUTHAJI, CBSI3aHHBIN ¢ MpuéMOM BHYTpb | Mr ¢puHacTe-
puna (ROR = 3,96). B 2019-2023 rr. nmocne PFS curnan
ObLI OOHApYIKEH JIJIs TIEPOpabHOTrO NpuéMma (uHacTepua
B mo00it no3e (ROR = 1,705).

2013 and 2018 and 2019 and 2023. For exam-
ple, between 2013 and 2018, In patients taking
finasteride, there was an increase in the inci-
dence of suicidal ideation (ROR=2.8, p<0.05),
and this rate increased further in the period
from 2019 to 2023 (ROR=5.0, p<0.05). In
contrast, no adverse events were reported with
oral dutasteride during the given time frames
of 2006 to 2011, 2013 to 2018, and 2019 to
2023 [22]. The disproportionality analysis for
the 1 and 5 mg oral finasteride doses over the
six-year period preceding the “official” recog-
nition of post-finasteride syndrome is present-
ed in Table 4.

Attempted suicide: No cases of suicide
attempts were registered across all three time
periods. Completed suicide: before 2011, in
the period preceding the emergence of post-
finasteride syndrome (PFS) (2006-2011), no
signals indicating completed suicide were
recorded. In 2013-2018, after the onset of
PFS, a signal associated with oral 1 mg finas-
teride was detected (ROR=3.96). In 2019—
2023, after PFS, a signal was detected for oral
finasteride at any dose (ROR=1.705). Suicidal
depression: during the pre-PFS period of
20062011, no cases of suicidal tendencies
associated with the use of any dose of oral
finasteride were reported. In the first post-
PFS period (2013-2018), a statistically sig-
nificant association was found between the
use of oral finasteride at any dose
(ROR=4.61) and this adverse event. Similar-
ly, in the second post-PFS period (2019-
2023), this adverse event was significantly
associated with the use of oral finasteride at
any dose (OR=8.81).

Tabauya / Table 4

CBs3p MEXTy IIpHEeMOM (UHACTEPUAA IEPOPATHEHO U IICHXOJIOTUIECKHMH TTOCIICACTBUIMHU
(mannbie A.K. Gupta u coaBT. B Haried peakimu [22, B CTOJNOIAX npencTapieHbl 3HaueHUsI ROR]
Association between oral finasteride use and psychological outcomes
(data from A. K. Gupta et al. in our version [22columns show ROR values]

ITepuon / Period 2006-2011 2013-2018, 2019-2023,
IMocnencteus / Consequence (n=31724432) (n=64659416) (n=70221981)
3aBCpH_IeHHOC'C'aM0y6I/II/ICTBO 0,266 0.96 1,705
Completed suicide
I[enpecgnﬂ, CKITOHHasI K gaM0y6I/H/ICTBy 0 4614 8.806
Depression prone to suicide
CyHuMIaILHOE NOBEAICHHE 0,423 1,247 3,225
Suicide behavior
CyuumIamLHbIe MEICTH 1,143 2,827 4,956
Suicide ideation
HO‘HI-,ITKI/I caMoyOuiicTBa 0.198 0.663 0.709
Suicide attempt
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Henpeccus ¢ cyuyuoanvHvlMu HaKIOHHOCMAMU. B TIEPU-
on no BosuukHoBenus PFS, oxBateiBarommii 2006-2011 rr.,
He OBUIO 3aperucTPUpOBaHO CIIy9aeB CYHIMIATBHBIX
HAKJIOHHOCTEH, CBA3aHHBIX C MPUMEHEHHEM JIOOBIX 103 Tie-
popansHOrO (uHacTepuma. B mepBom moct-PFS mepuome
(2013-2018 1T.) OBLTA BHIBICHA CTATUCTHYCCKH 3HAUMMAS
CBSI3b MEXIy NPUMEHEHHEM IMEepOpajbHOro (UHACTEpUIA B
mo0b1x go3ax (ROR=4,61) 1 manHBIM HEXEIATEIHHBIM SIB-
JICHUEM.

Amnanornuno, Bo BTOopoM mocT-PFS mepuone (2019-
2023 roxpl), MaHHBIN HEXeTaTeNbHBIN 3G deKT ObUT M0CTO-
BEPHO acCCOLMUPOBAH C MPUMEHEHHEM TepOpaIbHOTO (pUHA-
crepuna B MoObIx go3zax (OP=8,81). PesynbraThl perpeccu-
OHHOTO aHaJlM3a MPOJEMOHCTPUPOBAIN CTATUCTHYECKU 3HA-
YUMYIO CBSI3b MEXIY paccMaTpHBaeMbIM HEXKeIaTelbHBIM
SIBIICHUEM W TPUMEHEHHEM IepOpaNBLHOTO (HHACTEpPHIA B
TMOOBIX JO3MPOBKAX, Jake ¢ YIETOM (akTopa Bo3zpacta. Tem
HE MeHee, MHOro(akTopHasi MOJIENIb HE BBISBHIJIA 3HAUUMOMN
accolMaluy MEeX/y JaHHBIM UCXOJ0M U mpuéMoM (uHacre-
puna. CyuyuoanvHoe nogederue: B TIEPUOA IO BOSHUKHOBE-
HUs ToctduHactepuaHoro cunapoma (2006-2011 rr.) He
ObU1 3aperucTpupoBad HM oauH ciaydait CII, cBs3aHHBINA C
MIPUMEHEHUEM TIperapaTa B JFOOBIX 103aX. 3HAYMMBIA CHUT-
HaJI O HATMYHMU JTAHHOTO HEKENATeILHOTO SIBJICHUS! ObUT BBI-
siBJIeH TOJIbKO B 2019-2023 roapl; mpu 3TOM OH OBLT yCTa-
HoBNeH s noObix 103 (ROR=3,23) mpu nepopaibsHOM
npuMeHeHnu (QuHactepuaa. Pe3yiabTaThl perpecCHOHHOTO
aHaM3a MPOAEMOHCTPUPOBAIIN, YTO TOCIE KOPPEKTHPOBKH
Ha BO3pacTHhle (pakTopbl MOOOYHBIE PPEKTH OCTABAIHUCH
3HAYMMO aCCOIMUPOBAaHHBIMU C TIpuéMoM mpemapara. Cyu-
yuoanvhvle mpiciu: B mepruos 10 BO3HMKHOBEHHUsI mocTdu-
HactepuaHoro cuaapoma (2006-2011 rr.) He ObLIO 3aperu-
CTPUPOBAHO CJIy4aeB BO3HUKHOBEHHUS CYUIMIAIBHBIX MBIC-
Je y TanueHTOB, MPUHUMAIOUINX JIOObIe 03I TIepOpalib-
Horo ¢uHactepuna. B mepsoit moct-PFS spe (2013-2018
roipl) OBbLT BBISBJICH CHUTHAJ, YKa3bIBAIOIIUM Ha HAJIMYHE
CYUIMJIATBHBIX MBICTICH y TAlMeHTOB, MOTYYaBIINX (HUHA-
crepuy B 1000i no3e (ROR=2,83). AnanornunsiM 0Opa3om,
Bo BTOpOi mocT-IIPC 3moxe (2019—2023 roapr) O6b11 0OHA-
PYXXEH CUTHAJl O CyWIUIAIBHBIX MBICISIX NP MEPOPATEHOM
npuMeHeHnH puHactepuia B Mo0bix qo3ax (ROR=4,96).

B paMkax JaHHOTO MCCIIEIOBaHUS, aHAIN3 «CITy4all — He
cilydail» BBISIBHJ CTaTUCTHYECKH 3HAYMMbIE IIOKa3aTeNn
ROR ansg cyunmaanbHbIX MBICIEH W NCUXUATPUUYECKUX HE-
KeNaTebHbIX SBICHUH, aCCOIIMAPOBAHHBIX C MPUMEHEHHEM
¢unacrepuaa cpenu Myxxuu c¢ 45 no 80 jer, ucnoab30BaB-
IIMX TpenapaT AJs Tepaluy ajlolelyd HCIONb3yeMble Ipu
NOOpOKaueCTBEHHON TUTIEPIUIA3UH TPENICTATEILHON KeIe3bl
W aHJIporeHHo# anomnenuy. [IpoBenéHHbIe aHATN3BI YyBCTBU-
TENBHOCTH YKa3bIBAIOT HA TO, YTO BBISBJICHHBIE CHUTHAIBI O
HEIPOMOPIIMOHAIBHOM PHUCKE MOOOYHBIX 3((HEKTOB MOTYT
OBITH 00YCIIOBIICHBI MPEIB3ATHIMH COOOIICHUSMHU /WU TI0-

The results of the regression analysis
demonstrated a statistically significant asso-
ciation between this adverse event and the
use of oral finasteride at any dose, even after
accounting for the age factor. However, the
multivariate model did not reveal a signifi-
cant association between this outcome and
finasteride use. Suicidal behavior: in the
period before the onset of post-finasteride
syndrome (2006-2011), no cases of SB asso-
ciated with the use of the drug at any dose
were registered. A significant signal of this
adverse event was identified only in 2019—
2023, and it was observed across all doses
(ROR=3.23) of oral finasteride. Regression
analysis showed that after adjusting for age,
adverse events remained significantly asso-
ciated with drug use. Suicidal ideation: In
the pre-PFS era (2006-2011), no cases of
suicidal ideation were reported in patients
taking any dose of oral finasteride. In the
first post-PFS era (2013-2018), a signal
indicating suicidal ideation was identified in
patients receiving finasteride at any dose
(ROR=2.83). Similarly, in the second post-
PFS era (2019-2023), a signal of suicidal
ideation was found with oral finasteride at
all doses (ROR=4.96).

In this study, a case—noncase analysis
identified statistically significant RORs for
suicidal ideation and psychiatric adverse
events associated with finasteride use among
men aged 45 to 80 using the alopecia treat-
ment drug used for benign prostatic hyper-
plasia and androgenetic alopecia. Sensitivity
analyses suggest that the identified dispro-
portionate risk signals for adverse events
may be due to biased reporting and/or in-
creased susceptibility to finasteride side
effects in patients [21]. In recent decades,
there has been increasing concern in clinical
practice and public health regarding the
potential adverse neurological effects asso-
ciated with the use of Sa-reductase inhibi-
tors. The hypothesis that low androgen lev-
els are associated with an increased risk of
cognitive dysfunction and dementia has led
to studies finding adverse cognitive out-
comes in patients receiving Sa-reductase
inhibitors, including difficulty maintaining
attention, cognitive confusion, and cognitive
impairment. In a cohort study of 2,236,876
men (with median age of 55 at entry [inter-
quartile range 50—65 years of age] and with
median age of 73 at treatment initiation [in-
terquartile range 66-80 years of age)),
70,645 (3.2%) initiated finasteride therapy
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BBIIIICHHOW BOCIIPUUMYHUBOCTBIO K T000YHBIM 3 dexrTam
¢unacrepuna y mauuentos [21]. B mociennue necstuierus
B KJIMHUYECKON MPAaKTUKE M OOIIECTBEHHOM 3[paBOOXpaHe-
HUM OTMEYaeTcs BO3pacTraromas 03a004eHHOCTh OTHOCH-
TENBbHO TMOTEHUHAJIbHBIX HEOIaronpUsTHBIX HEBPOJOTHYE-
CKUX 3((EKTOB, aCCOLMMPOBAHHBIX C NMPUMEHEHWEM HHIU-
OuTOpoB So0-pemykraszpl. [HWmoTe3a o B3aMMOCBS3H HHU3KHX
YPOBHEH aHAPOTCHOB C MOBBIIIEHHBIM PHCKOM KOTHHUTUBHON
IUCYHKIMN U IEMEHLUH MOCIYXKIIa OCHOBAaHHEM AJISI HC-
CJIEZIOBAaHMH, BBIIBUBIIMX HEOJAroNpHUsTHbIE KOTHUTHBHBIE
UCXOIBl y MAIMEHTOB, MOJYYAIOMUX S0-pPeayKTa3bl, BKIO-
Yast 3aTPyIHEHUS B MOJAEPKAaHUU BHUMAaHMSA, KOTHUTHBHYIO
CIIyTaHHOCTb U HapyIlleHHs KOTHUTUBHBIX QyHKIMA. B pam-
KaxX KOTOPTHOTO HCCIIeZIOBaHUs, OXBaTHBIIEro 2236876
MY>K4MH (CpeAHUI BO3PACT HA MOMEHT BKJIFOUCHUS B HCCIIE-
JIOBaHWE COCTAaBHI 55 JeT [MHTepKBapTHIBbHBIA pazMax 50—
65 net], a cpenHUii BO3pacT HAa MOMEHT Hauaja Tepanuu — 73
rojga [MHTEPKBapTHIBHBINA pa3zmax 66—80 net]), 010 ycTa-
HOBJICHO, uTO 70645 (3,2%) Hauanu Tepanuio (UHACTECPH-
oM, a 8774 (0,4%) — mytactepunom. PesynpTaThl aHanmuza
MoKa3ajay, 4TO y MYXYHWH, HOIy4aBIIMX (UHACTEPUA WU
nyTacTepui, HaOIroaICs MOBBIIICHHBI PUCK Pa3BUTHUS Je-
MEHIIMU U CYWUIHMIAIBHBIX HAKJIOHHOCTEW ((pUHACTEpUI: OT-
Homenue puckoB [OP] 1,22 [ROR 95%]; myractepum: OP
1,10 [ROR 95%]). HecMoTps Ha TO, UTO B Ha4aJbHBIE MTEPH-
OBl TIOCIIE Hayalla Tepamuu So-peAyKTa3bl HaOI0AaIoCh
YBEJIMUEHUE PUCKA Pa3BUTHS JIEMEHLUH. Y MEHBLICHHE Be-
JUYUHBI aCCOIMAIIMYU C TeUeHHEM BPEMEHH TMO3BOJISIET Mpe/-
MOJIOKHTh, YTO HAOOAaeMBbIH d3PPEKT MOKET OBITh YaCTHY-
HO WJIM TIOJTHOCTBIO 00YCJIOBJIEH Oojiee aKTHBHBIM BBISIBIIE-
HUEM JIEMEHIIMU y TAlMeHTOB ¢ JOOpOKauecTBEHHOH THIlep-
TU1a3uel mpezacTaTeIbHOM kenesbl. Kak ¢uHactepua, Tak u
OyTacTepui, JIEMOHCTPUPOBAJIM CBS3b C JIENPECCHBHBIMHU
paccTpoiicTBaMK, XapaKTepPHU3YIOIIYIOCS CTaOMIILHBIM YPOB-
HEM pHUCKa B TEUYEHHE BCETro Mepruoja HaOMoeH . A TaKkKe
BO3CUCTBHE 0-aaPEHOOIIOKATOPOB B KOMOHMHALMK C Sa-
penyKTa3bl, OBUIO acCOIMMPOBAHO C TMOBBINICHHBIM PUCKOM
cynnuga (0-aapeHOOJOKaTOpbl B KOMOMHAIMH C  S0-
peaykrazoii: OP 2,23 [ROR 95%]). Kpome Toro, pe3ynabTaThl
Pa3IMYHBIX HCCIIEOBAaHUN CBUJCTENBCTBYIOT O CTaOMIILHO
MOBBIIIEHHOM PHUCKE Pa3BUTHS JETPECCHU Y TMAIMEHTOB,
MPUHUMAIONINX arOHHUCTHl AHJIPOTEHHBIX PEUENTOPOB, II0
CPaBHEHHIO C JIMIIaMU, He MOJYYalolIMMHU JIaHHbBIE ITpernapa-
ThI [23].

[ocT¢puHacTepuaHbId CHHAPOM — KOMIUIEKC HeOJaro-
MPUATHBIX MOOOYHBIX 3(D(PEKTOB, Pa3BUBAIONIMXCS H COXPa-
HSIOMIMXCSA Y TMAlMeHTOB B MPOLECCe W/WIIM IMOCie HpeKpa-
LICHUS JeueHHus1 PUHACTEPUIOM Yy MYXKUWH, BKIIOYAET CTOM-
KHE WM HeoOpaTHMble CeKcyallbHble, HEBpPOJOTHYECCKHE,
¢uspueckue W MCUXUYECKHE  MOOOYHBIE  APQEKTHI
[24]. CaMBIM H3HYPSIOIIMM OCJIOKHEHHEM mpuéma (uHa-
CTepHIa, HapsAIy CO CTOMKOW CEKCyaIbHOW JHC(YHKITHCH,

and 8,774 (0.4%) initiated dutasteride thera-
py. The analysis showed that men receiving
finasteride or dutasteride had an increased
risk of developing dementia and suicidality
(finasteride: odds ratio [OR] 1.22 [95%
ROR]; dutasteride: OR 1.10 [95% ROR]).
Although an increased risk of dementia was
observed in the initial periods after starting
So-reductase inhibitor therapy, the magni-
tude of the association diminished over time,
suggesting that the observed effect may be
partly or entirely due to increased detection
of dementia in patients with benign prostat-
ic hyperplasia. Both finasteride and dutas-
teride were associated with depressive dis-
orders, with a stable risk level throughout
the follow-up period. Also, exposure to a-
blockers in combination with Sa-reductase
inhibitors was associated with an increased
risk of suicide (a-blockers in combination
with Sa-reductase inhibitors: OR 2.23
[ROR 95%]). In addition, the results of
various studies indicate a consistently in-
creased risk of developing depression in
patients taking androgen receptor agonists
compared to individuals not receiving these
drugs [23].

Post-finasteride syndrome is a complex
of adverse side effects that develop and per-
sist in patients during and/or after cessation
of treatment with finasteride in men, includ-
ing persistent or irreversible sexual, neuro-
logical, physical and mental side effects
[24]. The most debilitating complication of
finasteride use, along with persistent sexual
dysfunction, is recognized as insomnia and
fatigue [25]. In addition, in patients under 40
years of age taking finasteride, the risk of
developing dementia increases by 20-24%
and depression by 61% [23]. Using the Beck
Anxiety Inventory, it was found that among
men taking finasteride who developed de-
pression during treatment, almost 57% had a
previous diagnosis of psychiatric illness, and
28% had a first-degree relative with a mental
health disorder [26]. A similar result was
obtained in another study when stratifying
male patients taking finasteride for any indi-
cation into those without mood disorders
and those with a history of persistent mood
disorders, a statistically significant increase
in the number of suicides was found in the
group with mood disorders, but not in pa-
tients without a history of mood disorders
[27]. These observations provide indirect
evidence that finasteride induces suicide in
individuals with an overt or latent history of
mental pathology, which may be due to
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MpU3HaHBI OeCCOHHMIA U yTOMIIsieMOCTh [25]. Kpome Toro, y
manueHToB 1o 40 ser, mpuHUMaromux (uHactepum, Ha 20-
24% yBennuMBaeTCS PUCK Pa3BUTHA JeMeHIHH W Ha 61% —
nenpeccun [23]. Ilpu ucnonp30BaHUM OMPOCHUKA TPEBOXK-
HocTd beka ObLIO yCTaHOBJIEHO, YTO Cpenu, MY)KUHH, IIpH-
HUMaBIIMX (UHACTEpUA, y KOTOPBIX B IpOIEcce NpHeMa
pa3BUIach Jenpeccusi, outu 57% uMenu npeAecTBY O
UarHo3 TICUXUaTpudeckoro 3aboneBanus, y 28% ObuUT poa-
CTBEHHHUK IEPBOM CTENEHU POJICTBA C PacCCTPONCTBOM IICH-
XMYECKOTO 370pOBbsl [26]. AHAJIOTUYHBIA pe3yibTaT ObLI
MOJyYEH B PYTOM MCCIEIOBAaHUU IIPHU CTpaTH(PUKALUH Ta-
LUEHTOB MY’KCKOI'O I10Jla, NPUHUMABIIMX (QHUHACTEPUI IIO
MOOBIM TIOKa3aHUsM, Ha JIUI 0e3 HapyIIeHNH HACTPOCHUS U
JIML, UMEBIINX CTOMKHE HapyLICHWUsS HACTPOCHHS B aHaMHe-
3€, CTAaTUCTHUYECKH 3HA4YMMOE yBEJIMYEHHE UYWCIa CYWUIUI0B
OBLIO BBISBIICHO B TPYIINE C HAPYIICHUSIMHU HACTPOCHUS, HO
HE y TalUeHTOB 0e3 HapyIIEeHUH HAaCTPOCHUS B aHAMHE3E
[27]. DTu HaOMIOAEHUS SABIAIOTCS KOCBEHHBIMH CBUICTEIIB-
CTBaMH, 4YTO (PUHACTEPH] WHAYLHPYET CYHUUABl y JHIl C
SIBHOHM, JTNOO CKPBITOW IICUXHYECKOW IMAaTOJOTHEH B aHaMHe-
3e, KOTopasi MOXKET OBITh 00YCIIOBIICHA XPOHUYECKUM BSUIO-
TEKYIIUM HEUPOBOCHAJIECHUEM, ACCOLMUPYEMBIM C TPYNIION
reHHpIX nonmMophusMoB [4]. B akcnepuMmenTe Ha KpbIcax
muann Wistar mecTuJHeBHOE BBEJICHNUE (DPMHACTEPHIA BBI3bI-
BaJIO TIOBE/ICHHUE, IOAOOHOE TPEBOTE U MOBEJCHHE, TOT00HOE
nenpeccun. Kpome Toro, ¢puHacTepua BbI3bIBAJ 3aBUCUMOE
OT COCTOSIHUSI THIIIOKaMIla HapyIIeHHe MPOCTPAHCTBEHHOTO
o0y4yeHHs W YXYAIICHHE MaMsITH, CHWKal 0a3albHYIO CH-
HaNTUYECKYI0 IUIACTHUYHOCTh W JONTOCPOYHYIO IMOTEHIHA-
nuio B rummnokamrie. [loBropHoe BBeleHHE (GUHACTEpHIA
9THM K€ KpbICaM COIIPOBOXKAAIOCH TEHJICHIINEH K yBeInde-
HUIO KOHIIEHTPALUU KOPTUKOCTEPOHA B Iu1azMe [28]. Ananus
MPOIMTUPOBAHHBIX UCTOYHHKOB IMO3BOJISIET CIENAaTh 3aKIIIO-
YeHHUE, YTO YBEIHMUCHHE YMCIIA CYUIUJIOB B TPYIIIE MOJOIBIX
(mo 40 ner) My>X4WH, UHAYIIUPOBAHHOE MPHEMOM (UHACTe-
puaa, oOyCIOBIEHO KOMIUIEKCOM TOPMOHAIBHBIX W TICHXH-
YeCKHX HapyIICHUH, MaTOreHe3 KOTOPhIX MOXET OBbITh CBS-
3aH C HaJIMYMEM HEYCTaHOBJIICHHBIX T€HHBIX MOJUMOP(HU3-
MOB, 4TO TpeOyeT JalbHEeUIIero n3yYeHusl.

U3BecTHO, 4TO MiIa3MEHHbIE KOHLEHTpAMH (UHACTE-
pUza 3aBUCAT OT HAIMYMSA OJHOHYKJICOTHIHBIX IOJIUMOP-
(GU3MOB  TEHOB  HECHEIUPUICCKUX  ITUTOXPOMOKCHIIA3
CYP344 (1s2242480; rs4646437; 1s4986910) u CYP345
(rs15524; rs776746) [29], a Takxke MOITUMOP(HBIX T'EHOB,
CBSI3aHHBIX C METa0OJNM3MOM OJCTPOT€HOB Yy MYXKYHWH:
CYPI11A41, CYPI1941, UGTIAI (ren cemeiicTBa YpUAHH-
mudocdarrnukosuntpanchepas 1, momumentun Al) [30].
OTH CBeNeHHs AAI0T OCHOBAHWE IPEAIoiarath, YTO CyHIIH-
JOTeHHBIN 3 eKT puHacTepuIa MOKET ObITH CBSI3aH C yBe-
JUYEHUEM €ro IUIa3MEHHBIX KOHIICHTPAIMi BBIIIE TEpareB-
TUYECKOTO YPOBHS BCJCACTBUE HHU3KOH (DepMEHTaTHBHOM
AKTUBHOCTHU T'PYMIBI (JEPMEHTOB, YUACTBYIOIIUX B €r0 MeTa-

chronic low-grade neuroinflammation asso-
ciated with a group of gene polymorphisms
[4]. In an experiment on Wistar rats, six-
day administration of finasteride induced
anxiety-like behavior and depression-like
behavior. In addition, finasteride caused
hippocampal-dependent  impairment of
spatial learning and memory impairment,
and reduced basal synaptic plasticity and
long-term potentiation in the hippocampus.
Repeated administration of finasteride to
the same rats was accompanied by a ten-
dency to increase plasma corticosterone
concentrations [28]. Analysis of the cited
sources allows us to conclude that the in-
crease in the number of suicides in a group
of young (under 40 years of age) men in-
duced by finasteride administration is due
to a complex of hormonal and mental dis-
orders, the pathogenesis of which may be
associated with the presence of unidentified
gene polymorphisms, which requires fur-
ther study.

Plasma concentrations of finasteride
are known to depend on the presence of
single nucleotide polymorphisms of non-
specific cytochrome oxidase genes CYP3A44
(rs2242480; 1s4646437; 1s4986910) and
CYP3A5 (rs15524; rs776746) [29], as well
as polymorphic genes associated with estro-
gen metabolism in men: CYPIIAI,
CYP1941, UGTIAI ( uridine diphosphate
glycosyltransferase 1 family gene, polypep-
tide Al) [30]. These data suggest that the
suicidogenic effect of finasteride may be
associated with an increase in its plasma
concentrations above the therapeutic level
due to the low enzymatic activity of a group
of enzymes involved in its metabolism. In
addition, cytochrome P450 oxidases are
inducible enzymes, the expression of which
often leads to the formation of secondary
metabolites of an estrogen nature [30]. It
should be noted that changes in the activity
of cytochrome P450 oxidases, as a rule, alter
the metabolism of all natural steroid hor-
mones, which may be accompanied by
changes in plasma concentrations of cortisol
and, accordingly, the level of anxiety.

Hypnotics and psychotropic drugs in-
duce SB. The use of sedative-hypnotics has
been found to be a stronger predictor than
insomnia of both suicidal ideation and sui-
cide attempts [32]. Of 5,692 random re-
spondents, 5.8% reported using hypnotics
such as zolpidem or zaleplon in the past 12
months. Of these, 2.6% had suicidal idea-
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oommsme. Kpome toro, muroxpomMokcumassl P450 sBistoTcst
WHAYIHOETBHBIME (epMEHTaMH, DKCIPECCUs] KOTOPBIX He-
pEenKO MPUBOAUT K O0Opa30BaHUIO BTOPHYHBIX META0OJINTOB
actporeHoBoi npupoxsl [30]. CrnemxyeT 3aMeTUTh, YTO U3MeE-
HEHHME aKTUBHOCTH HUTOXpoMokcuia3 P450, kak mpaswuio,
MEHs’EeT METaboJI3M BCEX E€CTECTBEHHBIX CTEPOMIHBIX I'Op-
MOHOB, YTO MOKET CONPOBOKAATHCSI N3MEHEHHEM IIJIa3MEH-
HBIX KOHIIEHTpAalUid KOPTH30Jia M, COOTBETCTBEHHO, YPOBHS
TPEBOXKHOCTH.

CHnomeopHble u nCuxomponmsie cpeocmea UHOYKmopbl
CII.  YcTaHOBJIEHO, 4YTO WCIIOJb30BaHHE CEIaTHBHO-
CHOTBOPHBIX IIPENapaToB sSBISIETCS 00Jee CUIBHBIM MPEIUK-
TOPOM, 4eM OECCOHHUIIA, KaK CYHLIUIATbHBIX MBICICH, TaK U
MOTIBITOK camoyOwuiicTa [32]. U3 5692 ciay4ailHBIX pecIioH-
neHtoB 5,8% cooOumnu 00 HMCMOJIB30BAHUM CHOTBOPHBIX
CPEACTB, TAKUX KaK 30JIUAEM HWIH 3aJCIUIOH, B TEUYCHHUE
nocieqHux 12 mecsimeB. M3 HUX CyWIMITAIBHBIE MBICIH
Habmomamuces 'y 2,6%, onoOpuim miiaHel camoyOuiicTBa
0,7% wu 0,4% npu3HAIUCH B MOMBITKEe camoyOuticTa [33]. B
rpymnme u3 25 OOJbHBIX TCUXUATPUYECKUX KIMHUK, COBEp-
LIMBLIME CYHLUA C OOJNbIIECH BEpOSTHOCTHIO NPUHUMAIU
6enzonuazenunbl (72%), yem cyOwBekThl cpaBHeHHS (44%)
(p<0,05) [34].

[Iponomxkas TeMy accolManuy MOIUMOPPHU3MOB I€HOB
LHUTOXPOMOKCHAA3 C CYHIWAAaMH, HENb3s HE YIOMSHYTh
COBMECTHOE€ HCIIONIb30BaHME TPH HAapyIIEHUSX CHAa paMell-
TEOHa ¢ (yHUTpa3ernaMoM, KOTOpbIE, KaK U Apyrue OeH301u-
a3eNMHbI, YBEJIMYUBAIOT aKTUBHOCTH 3TUX (epMeHToB [35].
KomOuHanusi pamenteona ¢ (GyHUTpa3enaMoM BBI3BIBACT
COCTOSIHHE PACTOPMOKEHHOCTH [36], B TO ke BpeMsl Ipe.Iio-
JlaraeTcsi, 4To CeJaTHBHO-CHOTBOPHBIE CPEACTBA MOTYT yBe-
JUYMBATh PUCK CYyHIMJA 3a CU€T pacTopMoxkeHHOCTH [37].
Kpowme toro, noreruuposanue CII runmHoTnkaMu 0OBSICHSIOT
TEM, YTO OHW HAPYIIAIOT CYXJCHUS W WHAYIHPYIOT arpec-
CHUBHOE M pUCKOBaHHOE moBeaeHue [38]. beH3oamazenuHsl,
Takue Kak (IyHUTpasemnam, MOTYyT HHULMHPOBATH PacTop-
MO>KEHHOCTb, KOTOpasi, B CBOIO O4Yepelb, CBsI3aHa C MpOsIBIIe-
HUSIMH arpecCUBHOCTH, WMITYJIbCUBHOCTH, CaMOIIOBPEX/IC-
HUSL M TOTCHUUAIBHBIMH TIONBITKAMH CaMOYOMICTBA.
HanpotuB, pamenTeoH He BBI3BIBAET PACTOPMOKEHHOCTH.
HUccnenoBanus MOKa3bIBAIOT, YTO Y MAIMEHTOB C TIEPBHYHON
OeccoHHmIeH (GuyHHTpa3enam caM 1o cebe He IPOBOLUPYET
COCTOSIHHSL PacTOPMOXKEHHOCTH, OJIHAKO J00aBJIeHUE pa-
MeNTeoHa K (pIyHHTpa3enaMy MPUBOAUT K BOSHUKHOBEHHIO
PacTOpPMOXKEHHOCTH, arpeCCUBHOIO MOBEACHUS U B KOHEY-
HOM HTOT€ K NOTBITKaM camoyOwuiicTBa. [laHHOE cocTosHME
PacTOPMOXKEHHOCTH HMCUYE€3aeT cpasy IOcie NpeKpalleHus
npuéMa paMenTeoHa.

ToukOW NPUIIOKEHUS PaMENTEOHA SIBISIFOTCS MeEJIaTo-
HuHoBsle peuentopsl MT1 u MT2 ITHC. OH 6bIcTpo Bcackl-
BaeTcs, JOCTHrasi MaKCUMaITbHON KOHLIEHTPALUHU B CBIBOPOT-
Ke KpOBM MEHEe 4eM dYepe3 OJMH 4ac I0CJie IepopabHOIo

tion, 0.7% endorsed suicide plans, and 0.4%
admitted to a suicide attempt [33]. In a
group of 25 psychiatric patients, those who
committed suicide were more likely to have
taken benzodiazepines (72%) than compari-
son subjects (44%) (p<0.05) [34].

Continuing with the topic of the asso-
ciation of cytochrome oxidase gene poly-
morphisms with suicides, one cannot fail to
mention the combined use of ramelteon with
funitrazepam for sleep disorders, which, like
other benzodiazepines, increase the activity
of these enzymes [35]. The combination of
ramelteon and funitrazepam induces a state
of disinhibition [36], while it is also sug-
gested that sedative-hypnotics can increase
the risk of suicide due to disinhibition [37].
In addition, the potentiation of SB by hyp-
notics is explained by the fact that they im-
pair judgment and induce aggressive and
risky behavior [38]. Benzodiazepines, such
as flunitrazepam, can initiate disinhibition,
which, in turn, is associated with manifesta-
tions of aggression, impulsivity, self-harm,
and potential suicide attempts. In contrast,
ramelteon does not cause disinhibition.
Studies show that flunitrazepam alone does
not induce disinhibition in patients with
primary insomnia; however, the addition of
ramelteon to flunitrazepam leads to disinhi-
bition, aggressive behavior, and ultimately
suicide attempts. This disinhibition resolves
immediately after discontinuation of
ramelteon.

Ramelteon is metabolized at the MT1
and MT2 melatonin receptors in the central
nervous system. It is rapidly absorbed,
reaching peak serum concentrations less
than one hour after oral administration, and
undergoes extensive first-pass metabolism
in the liver. In the liver, ramelteon is me-
tabolized by CYPIA2, CYP2Cl9, and
CYP3A44, with the last two having the
greatest influence. In the intestine, only
CYP3A44 isoenzymes appear to be involved
in metabolism. The half-life of ramelteon
ranges from 1 to 2 hours, while that of its
major metabolite ranges from 2 to 4 hours.
Adverse reactions include headache,
drowsiness, fatigue, nausea, dizziness, and
insomnia, with their incidence similar to
that seen with placebo. Therefore,
ramelteon appears to be significantly safer
compared to benzodiazepines, which are
associated with a variety of side effects,
including decreased self-control, which
may lead to aggression, impulsivity, self-
harm, and suicidal behavior [39].

46 Suicidology (Russia) Vol. 16, Ne 3 (60), 2025



https:/ /cynmmnnoaorus.pd /

HayuHo-npaxmuueckuil HYpHaL

npuéma, U TOABEPracTcs 3HAUYUTEIFHOMY METa0OJIH3MY B
MIEYCHH B TIPOIIECCE TEPBUYHOTO MPOXOXACHUsA. B medeHn
MeTaboIM3M paMeNTeOHa OCYIIECTBISIETCS C YYaCTHEM H30-
dbepmentoB CYPI1A2, CYP2CI19 u CYP3A4, npu 3TOM TI0-
ClIeTHUE 1Ba OKa3bIBalOT HamOoublee BIUsSHUE. B kuined-
HUKE, TI0 BCEHl BHIUMOCTH, Y9aCTHE B METa0OIM3Me MPHHH-
MaroT Jiniib n3ohepmentel CYP3A44. [lepuoa momyBwiBe/e-
HHS paMeNITeOHa COCTARISIET OT 1 10 2 4acoB, B TO BpeMs Kak
MIEPHO/ MOTYBBIBEICHHS €r0 OCHOBHOTO MeTaboIHTa KoJeh-
nercs oT 2 10 4 4yacoB. Co CTOpOHBI MOOOYHBIX (PHEKTOB
HaOIFOJAIOTCSl TOJNOBHAs 0O0Jb, COHJIHMBOCTH, YCTAJIOCTb,
TOIIIHOTA, TOJIOBOKPY)KEHHE W OECCOHHHIIA, TPH ITOM HX
YacToTa aHaJOTWYHA TaKOBOW NpW NpHUMEHEHHWH Tuianeo.
CrnenoBaTensHO, PaMENTEOH TMPEACTABISAETCS 3HAYUTEITHHO
0osiee Oe30macHBIM IO CPAaBHEHHUIO C OCH30Ua3CITUHAMH,
KOTOpPBIE COMPOBOXKAAIOTCS PazHOOOPa3HBIMU MOOOYHBIMHU
a¢dexkTamMu, B TOM YUCIIe CHHIKCHHEM CaMOKOHTPOJIS, YTO
MO’KET MPHUBECTU K arpECCUBHOCTH, UMITYJIbCUBHOCTH, CaMO-
MIOBPEXICHUIO U CYUITUAAILHOMY MOBeeHuto [39].

B wuccrnenoBaHnsx moka3aHO, YTO MOOaBICHHWE paMeln-
TeoHa K ¢yHuTpazenamy BbizBaso CII, mpearnonoxuTensHo,
3a CU€T CXOAHBIX METabOTMYECKUX MEXaHH3MOB JaHHBIX
mpemapatoB. [Ipenmonaraercsi, 4ro B3ammozeicTBue (iry-
HUTpa3ernaMa W paMeNTeoHa, MeTabOIM3UPyeMbIX (epMeH-
ToM CYP3A4, MOTJIO CIIPOBOLIMPOBAThH MOBBIIIEHHE KOHLIEH-
Tpamuy 00OWX BEIIECTB B OPTaHU3ME. JTO, B CBOIO OYepE/b,
MMOTEHLMAIBHO MOTIJIO CTaTh MPUYUHON arpeCCHBHOTO IMOBe-
JeHHs M, KaK CIIeZICTBHE, MONBITKK cyunmaa. OnHako, JaH-
Has B3aMMOCBSI3b HOCHUT CIIEKYJISITHBHBIM XapakTep W CITy-
YHUBIIIEECS MOTJIO OBITh CIIy4alHBIM COBIMajJicHHUEeM. B mo0oM
cily4ae, NAHHBIA MHIWACHT CBHUJIETENBCTBYET O TOM, 4YTO
no0aBJeHne paMenTeoHa K (IyHUTpa3ernaMy MOXKET MpHBe-
CTH K MONBITKE camMoyOuiicTBa. BaxkHO OTMETUTH OrpaHuye-
HUS TPEACTaBIEHHBIX CIy4aeB. B 4acTHOCTH, HE MPOBOIM-
JI0OCh U3MEPEeHHe YpoBHEH (prryHHTpa3enama U pamenTeoHa B
KpPOBH, a TaKke He ObUIO BBITOJHEHO M€HOTUITMPOBAHUE T10-
mumopdusMa (epMEHTOB, YYACTBYIONIMX B MeTa0OJIH3Me
JAHHBIX TIpenaparoB, B ocobenHoctu CYP3A44. Dto cBuie-
TENBCTBYET O TOM, YTO J0OaBJIEHHE pamenTeoHa K ¢ury-
HUTpa3enaMy MOXKET MPUBECTH K IONBITKE CaMOyOMHCTBA.
Kpome Toro, ciemyer yTo4HHUTB, 4TO Ul BCEX CPEACTB, HC-
MOJIb3YEMBIX TPU HApPYyIIEHUSIX 3aChIIaHWsA, U3MEHEHHE aK-
TUBHOCTH LUTOXPOMOKCHIA3 SIBJISAETCS TPYHIIOBBIM 3(dek-
TOM.

Buympumamounas cnupanre ¢ JniegoHopeecmpenom u
opyeaue 20pMoHANbHbIE KOHMpayenmuesl, JIeBonoprecTpen —
mporecTareH co cjna0oi aHAPOreHHOW aKTHUBHOCTBIO HeE
HUMEIOIIUM ACTPOr€HHOM, TIIFOKOKOPTUKOUAHON U aHTUMUHE-
panokoptukouHoi akTuBHOCTH [40]. COBOKYIHBIN aHaNH3
JAHHBIX, TIOJYYEHHBIX B XOJE€ JECSITU KIMHUYECKUX U DIIH-
JIEMHUOJIOTHUECKUX MCCIIETOBAaHIM, CBIIETENbCTBYET O HaJIH-
YU KOPPETSLMN MEXAY HNPUMEHEHUEM JIEBOHOPTeCTpen-

Studies have shown that the addition of
ramelteon to flunitrazepam caused a suicide
attempt, presumably due to similar metabol-
ic mechanisms of these drugs. It is hypothe-
sized that the interaction of flunitrazepam
and ramelteon, which are metabolized by the
CYP3A4 enzyme, could have led to in-
creased concentrations of both substances in
the body. This, in turn, could potentially
lead to aggressive behavior and, consequent-
ly, a suicide attempt. However, this relation-
ship is speculative and could have been a
coincidence. In any case, this incident sug-
gests that the addition of ramelteon to fluni-
trazepam may lead to a suicide attempt. It is
important to note the limitations of the pre-
sented cases. In particular, blood levels of
flunitrazepam and ramelteon were not meas-
ured, and genotyping of polymorphisms of
the enzymes involved in the metabolism of
these drugs, particularly CYP3A44, was not
performed. This suggests that adding
ramelteon to flunitrazepam may lead to sui-
cide attempts. Furthermore, it should be
clarified that for all medications used for
sleep disorders, changes in cytochrome oxi-
dase activity are a group effect.

Levonorgestrel intrauterine device and
other hormonal contraceptives, Levonorg-
estrel is a progestogen with weak androgenic
activity and lacking estrogenic, glucocorti-
coid, and antimineralocorticoid activity [40].
A pooled analysis of data from ten clinical
and epidemiological studies suggests a cor-
relation between the use of levonorgestrel-
releasing intrauterine systems (LNG-IUS)
and an increased risk of developing or wors-
ening depressive symptoms. Of the many
studies reviewed, only 22 were selected for
analysis. Ten studies recorded a worsening
of depressive states, while two reported an
improvement. In addition, one study found
an increase in anxiety, another indicated an
increased likelihood of suicide attempts,
four found no association with depression,
and four more indicated a possible associa-
tion, noting other psychiatric manifestations.
Despite conflicting data, many studies indi-
cate psychiatric symptoms associated with
the LNG-IUS, primarily depression [41].
Among them, 34 cases were classified as
postpartum depression associated with the
LNG-IUS. Despite the relatively low inci-
dence (0.045%), the authors emphasize that
hormonal fluctuations caused by levonorg-
estrel may increase psyche vulnerability
during the perinatal period, especially in
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BeIETSTIONMMX BHyTpuUMarodHbix cuctem (JIHI'-BMC) u mo-
BBHIILICHUEM PHCKa PAa3BUTHUS WU YCYTyOJICHHs IENpPECCHB-
HOM cuMnTOMaTHKU. VI3 MHOXeCTBa M3y4eHHBIX paboT i
aHanm3a oTtoOpanu Jumb 22. B mecaTu ucciemoBaHUAX 3a-
(UKCUpOBaHO YXy[IIEHHE ACTPECCUBHBIX COCTOSHHN, a B
IBYyX — WX oOmerdenune. KpoMme Toro, oHO WCCieTOBaHHE
BBISIBIJIO POCT TPEBOXKHOCTH, APYTO€ YKa3ajo Ha MOBBIIICH-
HYI0 BEpOATHOCTh CYHIUIATIBHBIX MOIBITOK, YETHIpE HE 00-
HapyXWIN CBS3M C JIETPECCHe, a emé YeThipe yKa3ald Ha
BO3MOXKHYIO CBSI3b, OTMETHB JPYTHE TICUXUIECKHE MPOSBIIE-
Hus. HecMoTps Ha MpOTHBOpEYMBLIC AaHHBIE, MHOTHE HC-
CIIETOBaHMS YKa3bIBalOT HA TICHXWYECKHE CHMIITOMEBI, acCO-
uuupyromuecs ¢ JJHI-BMC, B nepByro ouepenb, JEMPECCUIO
[41]. Cpenu Hux 34 cioydas ObUTH KJIACCHU(DHUIIMPOBAHBI KaK
nocnepoaoBas aemnpeccusi, accouuuposannas ¢ JIHI-BMC.
Hecmotps Ha oTHOCcHTenpHO HHU3KYI0 uactoty (0,045%),
aBTOPHI TOAYEPKUBAIOT, YTO TOPMOHAJbHBIE KoJeOaHus,
BBI3BaHHBIE JICBOHOPTECTPEIOM, MOTYT YCHJIMBATh YSA3BH-
MOCTh TICUXMKH B TEpUHATANBHBIA TIEPHOA, OCOOEHHO Y
JKEHIIUH C TPEIPacoOKEHHOCThI0 K ap(peKTUBHBIM pac-
cTpoiicTBaM. B paMKax paHIOMH3UPOBAHHOIO KOHTPOJIHPY-
emoro wuccienoBanus III ¢azel, mpoBenénnoro B Benmko-
OputaHum, 678 KCHIMH HAOMIOAATUCh B KIMHUYECKHUX
yernoBusx s oueHku ¢ dexrusaoctr JIHI-BMC. Tlomumo
BBICOKON KOHTparenTuBHOM HaaéxHocTu (uHaekc Ilepms
<0,5), aBTops! 3adukcupoBanu 13 ciyyaes (1,9% Koroptsr)
Pa3BUTHUS JETPECCHUBHBIX CHMIITOMOB, MOTPEOOBABIIMX Me-
JUIMHCKOTO BMEIIaTeIbcTBA. MHOT'HE aBTOPBI COOOIIAIOT O
HEeONaronpHUATHBIX TICUXUATPUUECKUX SIBJICHUSX, CBSI3aHHBIX
C JIEBOHOPTECTPEN-COJIEPKAIMUMH BHYTPUMATOYHBIMU CH-
cremamu (JIHI'-BMC). Puck pa3BuTusi TpeBOXKHBIX COCTOS-
Huit: ROR 1,18. D10 yKka3pIBaeT Ha TO, YTO NPUMEHEHHE
TOPMOHAJIBHBIX CHCTEM aCCOIMMPOBAHO C YBEIMUYEHHEM Be-
POSITHOCTH BO3HMKHOBEHHs TpeBord Ha 18% 1o cpaBHEHMIO
C HETOPMOHAJILHBIMU aHajoramu. M3ydancss OTHOCUTEIbHBIN
pUCK camMOyOuWiCTBa M TOMNBITOK camoyOwuiictBa y 475802
KEHIIMH cTapuie 15 Jer, NPUHUMAaBIIMX TOPMOHAIILHBIE
KOHTpanenTuBsl B iepuon ¢ 1996 mo 2023 rr. [42]. V xen-
LIMH, Y4aCTBOBABIIMX B 3TOM HCCIIEIOBaHUHU, HE OBLIO TICH-
XMATPUYECKUX WJIM MEIUIMHCKUX MpOoOJieM B IPOIIOM.
Bbutn BBISIBIIEHBI MHOTOUYHMCIICHHBIE COMYTCTBYIOIINE (HaKTO-
pel. B wactHOCTH, Benock HaONIO/IEHNE B TeueHHE 8,3 JIeT 3a
500000 >xeHmuH (CpeaHUI BO3pacT Ha HAYAJIO HCCIEIOBa-
Hus 21 rox). B nmponecc HaGnroneHUs: ObLUTO BEISBICHO 6999
MEPBUYHBIX TOMNBITOK caMoyOmiicTBa W 71 camoyOHICTBO.
OTHOCHTENTLHBIN PUCK TMOMBITKA CaMOyOUICTBa TIPH UCTIOIb-
30BaHMM TOPMOHAIBHBIX KOHTpanentuBoB cocTaBmin ROR
2,06 y >xeHIMH B Bo3pacte 15-19 ner. B Bo3pactHOl rpymnmne
20-24 rona ROR 1,61, a B Bo3pacTHo# Tpymmne 25-33 roga —
ROR 1,64. To ecTb, OTHOCUTENbHBIA PUCK MOMBITKH CaMO-
yOwuiicTBa ObIT caMbIM BBICOKHM y IOJPOCTKOB. Kpome Toro,
OTHOCHTEJIHFHBIN PUCK MEPBBIX MOMBITOK CaMOYOHIiCTBa 3Ha-

women with a predisposition to affective
disorders. As part of a randomized con-
trolled phase III trial conducted in the UK,
678 women were observed in a clinical set-
ting to evaluate the effectiveness of the
LNG-IUS. In addition to high contraceptive
reliability (Pearl Index <0.5), the authors
recorded 13 cases (1.9% of the cohort) of
depressive symptoms requiring medical
intervention. Many scientists report adverse
psychiatric events associated with levonorg-
estrel-containing intrauterine systems (LNG-
IUS). Risk of developing anxiety: ROR
1.18. This indicates that the use of hormonal
systems is associated with an 18% increase
in the likelihood of anxiety compared to
non-hormonal analogues. The relative risk
of suicide and suicide attempts was studied
in 475,802 women over 15 years of age who
took hormonal contraceptives between 1996
and 2023 [42]. The women participating in
this study did not have a history of psychiat-
ric or medical problems. Numerous associ-
ated factors were identified. In particular,
500,000 women (mean age of 21 at the be-
ginning of the study) were followed for 8.3
years. During the observation process, 6,999
primary suicide attempts and 71 suicides
were identified. The relative risk of a suicide
attempt with the use of hormonal contracep-
tives was ROR 2.06 in women aged 15-19.
In the 20-24 age group, the relative risk of
attempted suicide was 1.61, while in the 25-
33 age group, the relative risk of attempted
suicide was 1.64. This means that the rela-
tive risk of attempted suicide was highest
among adolescents. Furthermore, the rela-
tive risk of first suicide attempts increased
significantly during the first year after start-
ing hormonal contraceptives and subse-
quently decreased compared to non-users.
The results for sleep disturbances were even
more pronounced (ROR 1.22), highlighting
a 22% increased risk of developing insomnia
or other sleep disorders in the LNG-IUS
group. The study authors suggested that such
effects may be related to the systemic effects
of the synthetic progestin (Ilevonorgestrel) on
neuroendocrine mechanisms, although the
precise pathogenetic pathways require fur-
ther study. The mechanisms behind this
association require clarification — potential-
ly, it involves interactions between levo-
norgestrel and glucocorticoid receptors,
suppression of allopregnanolone synthesis (a
neurosteroid with antidepressant properties),
or individual genetic susceptibility. Despite
their effectiveness, a thorough mental health
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YUTEIBHO BO3POC B TEUYEHHE IIEPBOr0 roja Iociie Hayana
npuémMa TOpMOHAJIBHBIX KOHTPALENTUBOB U BIOCIEICTBUU
CHM3WJICSI IO CPaBHEHHUIO C TeMH, KTO UX HE IpuHMMal. B
OTHOIIIEHWHU HapyIIEHWH CHa pe3ylbTaThl OKa3alHCh elé
6oxee BeipakeHHBIMU (ROR 1,22), uto moguepkuBaer 22%
MOBBIILICHHE PUCKA PAa3BUTUSI MHCOMHHMM WM APYTHX pac-
cTpoiict cHa B rpynne JIH['-BMC. ABTops! uccrienoBanus
MIPEAIONIOKWIH, YTO TIOJ00HBIE 3(h(PEeKTHI MOTYT OBITH CBA-
3aHbBl C CHCTEMHBIM BO3JCHCTBUEM CHHTETHYECKOIO IPOre-
cTHHA (JIEBOHOPTECTpeNa) Ha HEHPOIHIOKPUHHBIE MEXaHU3-
MBI, XOTS TOYHbIE NATOI€HETHYECKUE IIyTH TPeOYIOT Hab-
He#miero n3ydeHnss. MexaHu3Mbl 3TOW CBS3H TPEOYIOT yTOU-
HEHUS — MOTEHLUAIbHO peyub HJIET O B3aUMOJCHCTBUU JIEBO-
HOpTecTpelia ¢ penenTopaMy IIIIOKOKOPTHUKOUIOB, MOJABIIE-
HUU CHHTE3a aJUIONperHaHoIoHa (HeilpocTepona ¢ aHTue-
MIPECCUBHBIM JEWCTBUEM) WM WHAWBUIYaJbHOW IeHEeTHYe-
CKoM uyyBcTBUTEIbHOCTH. HecMoTpsa Ha ux 3¢ ¢eKTUBHOCTS,
nepen ycranopkoir JIHI-BMC HeoO0XxomauMo NpOBOAMTH
TUIATEIBHYIO OIIEHKY NCUXUYECKOTO COCTOSIHHUS.

JleBoHOprecTpen — SABISAIOMUNACA NPOreCTUHOM CO Cla-
00l aHJAPOTCHHON aKTUBHOCTHIO — METAOOHMT IUTOXPOMOK-
cugasbl P450 CYP3A4 [43]. CuuTaeTcs, 4TO ero MeTabosu-
Tel (hapmakonormdeckn HeakTHBHBI [44]. Tem He MmeHee,
n3oMmepHbie BapuanThl CYP3A44, obpasyromiuecs B pe3ysibTa-
T€ KaKOro-IMO0o FeHHOro MOIUMOp(GHU3Ma, MOTYT IPUBOIUTH
K 00pa30BaHMIO NATOJOTHYECKUX METaOOJIUTOB C yBEIMYCH-
HOM aHAPOTEHHOW aKTUBHOCTHIO. KpoMe TOro, BO3MOKHEI
cllydad TIOHIKEHHOTO MeTa0oJM3Ma JIeBOHOprecTpena y
JKEHIIIMH ¢ M3MEHEHHOM akKTHMBHOCTHIO CYP3A4, 9TO MOXKET
MIPUBOJUTH K YBEIHUEHHUIO MJIa3MEHHBIX KOHIIEHTPAILIHI 3TO-
ro mpemapara W aHAPOTEHHBIX BIUSHUM C yBEJIWYEHHEM
ayTOarpeccuu.

Ipupoounwvie pemunoudsi. U30TpeTHHOWH, Ha3HAYAEMBIH
MEPOPaATLHO PETUHOU, IPUMEHSETCS B TEPANNK aKHE THKE-
JIOW CTENEHH, OIHAKO aCCOLIMUPYETCS C PSIIOM HeOJIaronpu-
STHBIX TICUXMATPUYECKUX TNposBieHud. boipmas wyactb
Hay4HbIX paboT cokycupoBaHa Ha HM3YYEHHH JIENIPECCHB-
HBIX COCTOSIHUH M CYWIUIAIBHBIX HAKIOHHOCTEH, TEM He
MEHee, OT/eNbHbIe KIWHUYECKHE CIydal YKa3bIBalOT Ha
BO3MOXHOCTb Pa3BUTHSA THIIEPCOMHUU W HApPYIICHUH LUP-
KaJHBIX PUTMOB CHA IIOCIE Hayaja Tepamnuu H30TPETHHOU-
HOM [45]. CornmacHo ot4yé€ram, HanOoJee pacIpOCTPaHEHHBI-
MU HEXeJaTelIbHBIMU SBJICHUSAMH SIBJISIIOTCS Jenpeccus, ad-
(dexTHBHAs TaOMIBHOCTh, TPEBOXHOE paccrpoiictBo u CII.
HecmoTpst Ha To, 4TO MCUXUATpHUYECKHE MTOOOYHBIE SPPEKTHI
coCTaBIAIOT 110 25,16% oT o0mero yucna, Hay4HbIE HCCIie-
JIOBaHHA NPEUMYIIECTBEHHO KOHLEHTPUPYIOTCS Ha JAETpec-
CHUH U CyHIIHJIE, TOT/JIa KaK OIIEHKA IPYTHX NCUXUATPUIECKHIX
NposIBIICHUM u3ydeHa HenoctatoyHo [46]. Hes3upas Ha
HaJIn4Ke OOMIMPHON NTOKYMEHTAlMH, CBUACTEIBCTBYIOMIEH O
MOTEHIIMAIBHBIX HEOJIaronpusATHBIX MCUXUATPUUECKUX HC-
X0JaxX, BKJIOYas JETPECCUBHBIE PAacCTPONCTBA, CYUIMANb-

assessment is necessary before LNG-IUS
insertion.

Levonorgestrel is a progestin with
weak androgenic activity and a metabolite of
cytochrome oxidase P 450 CYP 3 A 4 [43].
Its metabolites are considered to be pharma-
cologically inactive [44]. However, isomeric
variants of CYP 3 A 4 resulting from some
gene polymorphism may lead to the for-
mation of pathological metabolites with
increased androgenic activity. In addition,
cases of decreased metabolism of levonorg-
estrel are possible in women with altered
CYP 3 A 4 activity, which may lead to in-
creased plasma concentrations of this drug
and androgenic effects with increased auto-
aggression.

Natural retinoids. Isotretinoin, an oral-
ly administered retinoid, is used in the
treatment of severe acne, but is associated
with a number of adverse psychiatric mani-
festations. Most scientific studies have fo-
cused on the study of depressive states and
suicidal tendencies; however, individual
clinical cases indicate the possibility of de-
veloping hypersomnia and circadian sleep
rhythm disturbances after the initiation of
isotretinoin therapy [45]. According to re-
ports, the most common adverse events are
depression, affective lability, anxiety disor-
der, and PTSD. Although psychiatric side
effects account for up to 25.16% of the total,
scientific studies mainly focus on depression
and suicide, while the assessment of other
psychiatric manifestations has been insuffi-
ciently studied [46]. Despite extensive doc-
umentation demonstrating potential adverse
psychiatric outcomes, including depressive
disorders, suicidal tendencies, and psychotic
states, this issue remains a subject of debate
in the scientific community. This is due to
the lack of convincing evidence of a direct
causal relationship between this factor and
these mental disorders. However, there are
precedents in the scientific literature demon-
strating a link between excess dietary vita-
min A intake and the development of psy-
chotic disorders, which requires further
study and analysis [47].

Specifically, the association of isotret-
inoin with suicide was examined using an
analysis of FDA data (the FAERS database).
The study included data from 1982 to March
2024. Of the 73,076 cases of isotretinoin use
associated with suicide, 2,839 were selected
for analysis, with age and gender reported. A
total of 349 completed suicides and 690
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HbI€ HAKIOHHOCTH U ICHUXOTHYECKUE COCTOSHMSA, JAHHBIN
BOIPOC MPOJOIKAET OCTaBaThCSI MPEAMETOM ITUCKYCCHH B
HaydHOM cooOmiecTBe. [IpuumHON TOMy SBISIeTCS OTCYT-
CTBHE yOEAWTENbHBIX [IOKA3aTEJLCTB NPSIMON HNPUYUHHO-
CIICZICTBEHHOH CBSI3M MEXK]y paccMaTpUBaeMbIM (PaKTOPOM U
YKa3aHHBIMH NICUXHYECKUMH HapylIeHUsIMHU. TeM He MeHee,
B HAay4YHOH JMTEpaType MMEIOTCS NPELEeNeHThl, 1eMOHCTPH-
pYIOLIe CBsI3b MEXAY HM30BITOYHBIM MOTPEOJICHHEM BUTa-
MHHA A C TTUIICH B Pa3BUTHEM IICHXOTHIECKUX PACCTPOHCTB,
9TO TpeOyeT najabHeNIero n3y4eHus u ananusa [47].

B uyactHOCTH, CBS3b H30TPETHHOMHA C CYHUIIMJaMH ObLia
HCccIeIoBaHa Ha OCHOBe aHanm3a maHHbIX FDA (0Oasza maH-
veIX FAERS). B nccnenoBanre ObITO BKIIOYCHBI JaHHBIC 3a
nepuoA ¢ 1982 mo mapt 2024 rr., uz 73076 ciyuyaeB mpume-
HEHMS W30TPETUHOWHA, ACCOLMHMPOBAHHBIX C CYUIMIAMH,
JUTS aHanu3a 010 0ToOpaHo 2839, B KOTOPBIX YKa3hIBAIHCH
mon u Bo3pacT. Bcero Obuto BeIsBIEHO 349 3aBepIIEHHBIX
cyunuaoB U 690 mapacyunuaoB, U3 KOTOpbIX 274 cioydaes
(78,5%) comepmwiu Jidiia My»ckoro mnoja. Ha muip B Bo3-
pacte 10-19 ner mpumnock 202, a Ha xoropty 20-29 ner —
120, 9TO0 OOBSICHIMO IIETIEBOW BO3PACTHOW TPYMIOH, KOTO-
poli TPETHMHOWH Ha3HA4YaJICS KaKk CPEACTBO JUIS JICUCHHS
oHolIecKkor akHe. [lo TakuM mapameTpam, Kak 4Mciio mapa-
cyunuaos, pazsutue CII, mosBieHue nenpeccuu ¢ CyuLu-
JAJIBHBIMM MBICJISIMU, CYWIIUAAIBHBIX MBICIICH 0e3 aerpec-
CUH, YIPO3 COBEPLIMTh CYULUJ 3HAYUMBIX Pa3JIMYMil 1O IO-
noBoMy nuMopdusMy He HaiieHo [48]. DTu ke aBTOpHI COo-
OOIIMIIH, YTO CYHIIM/IbI, CBSI3aHHBIE C MPUEMOM M30TPETHHO-
VHa, TIPOMCXOJMIIM Yepe3 OAMH-ABA Mecsla Iocjie Haudaia
JICUCHHUSL.

NzorpeTnHOUH (YuCc-TpaHC-PETUHOEBAS KUCIIOTA), KaK U
PETHUHOEBAasE KHCJIOTA, SIBISETCS PETYISTOPOM KIETOYHOU
nposmdepanuy. Hanpumep, B rummokamiie Mbleid H30Tpe-
THHOWH UHTHOMPYET MpoirQepannio KIETOK - IpeaniecTBEH-
HuKoB [49] u mukporauu [50]. A 13-yuc-peTuHOEBasI KUCIIO-
Ta, B KOTOPYIO B OpraHU3Me OBICTPO MpeBpaIlaeTcs U30Tpe-
TUHOWH, W3MEHSET MOP(OJIOTHIO KYJIbTHBHPYEMBIX HEHpO-
HOB KphIC [51].

Anmaconucm ]leﬁKOmpMEHOGbUC peuenmopoe MOHme)y-
Kacm

B asrycre 2009 r. FDA (CIIA) u3gano npexymnpexme-
HHUE 0 PHCKaxX, TAKHX KaK OeCIIOKOWHOE MOBEJCHHE, JeTpec-
cus, OECCOHHUIA, CYUIUIATbHBIC MBICIIH, TOMBITKA CaMo-
yOuiicTBa, CBSI3aHHBIX € OPUEMOM MOIU(PUKATOPOB Jieii-
KOTPUEHOB, WCIOJNb3YEMbIX JAJISl JICUCHHS aCTMbL: MOHTENY-
KacTa, 3aQupiyKacta u 3uieyToHa U IpoxyOIMpoBalio ero B
2020 r. [52]. Ilpenynpexnenne FDA mnpomyOnupoBaHo B
ceTeBOM crpaBouHuke Bupans [53]. ['umore3a o Tom, 4TO
WHTHOUTOPHI JEHKOTPUEHOB (BKJIIOYast MOHTEIYKAacT) MOTYT
obiTh cBsizaHbl ¢ CII, ocHOBaHa Ha aHajIM3€ CHOHTAHHBIX
cooOrieHuit u3 6a3 JaHHBIX (hapMaKOHAA30pa, KOTOPHIE MO~
BEPKEHbI TAaKUM IperyOeKIeHUsIM, Kak cMemeHue. OqHako

parasuicides were identified, of which 274
cases (78.5%) were committed by males. Of
these, 202 were among individuals aged 10-
19, and 120 were among those aged 20-29,
which is understandable given the target age
group to which tretinoin was prescribed as a
treatment for juvenile acne. No significant
differences in sexual dimorphism were
found for parameters such as the number of
parasuicides, the development of SB, the
occurrence of depression with suicidal
thoughts, suicidal thoughts without depres-
sion, and threats to commit suicide [48]. The
same authors reported that suicides associat-
ed with isotretinoin use occurred one to two
months after the start of treatment.

Isotretinoin  (cis-trans-retinoic  acid),
like retinoic acid, is a regulator of cell pro-
liferation. For example, in the mouse hippo-
campus, isotretinoin inhibits the prolifera-
tion of progenitor cells [49] and microglia
[50]. And 13-cis -retinoic acid, into which
isotretinoin is rapidly converted in the body,
alters the morphology of cultured rat neu-
rons [51].

Leukotriene receptor antagonist mon-
telukast

In August 2009, the US FDA issued a
warning about risks such as restless behav-
ior, depression, insomnia, suicidal ideation,
and suicide attempts associated with the use
of leukotriene modifiers used to treat asth-
ma: montelukast, zafirlukast, and zileuton,
and reissued it in 2020 [S2FDA warning
Duplicated in the online reference Vidal
[53]. The hypothesis that leukotriene inhibi-
tors (including montelukast) may be associ-
ated with SB is based on the analysis of
spontaneous reports from pharmacovigilance
databases, which are subject to biases such
as confounding. However, cohort studies,
case-control studies, and clinical trials do
not support a causal relationship. Therefore,
a systematic analysis of 59 studies was con-
ducted, including 21 pharmacovigilance
studies, 4 reviews combining 172 random-
ized controlled trials, 20 observational stud-
ies, 10 case reports, and 4 case series as-
sessing neuropsychiatric disorders in pa-
tients with asthma during montelukast thera-
py. Three observational studies and one
review of randomized clinical trials found
no association between montelukast and
depression. However, four studies that used
antidepressant prescriptions as an outcome
found a significant association. Nine phar-
macovigilance studies and two large obser-
vational studies in adults with asthma found
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KOTOPTHBIE HCCIIE0BaHMs, UCCIEIOBaHMS CIy4yail-KOHTPOJIb
U KJIMHUYECKUE HCIBITAaHUS HE MOATBEP)KIAIOT NPUYMHHO-
CJIEZICTBEHHYIO CBs3b. B cBsA3M ¢ ueMm OblI mpoBeAEH cucTe-
MaTH4ecKui aHanu3 59 uccnenoBanuid, Bkioyas 21 uccie-
nmoBanue (hapMakoHan3opa, 4 0030pa, oObemuHAOMMX 172
PaHIOMU3NPOBAHHBIX KOHTPOJIUPYEMBIX HCIbITaHus, 20 00-
CEpBALIMOHHBIX HccienoBaHui, 10 0T4ETOB O KIMHUYECKHUX
cilydasix U 4 cepuu ciy4aeB, IOCBAIIEHHBIX OLIEHKE HEHpo-
[ICUXUATPUUECKUX HApyLICHUM Yy MAlUMEHTOB C acTMOM Ha
¢doHe Tepamuu MOHTeNTyKacTOM. B Tpex oOcepBalMOHHBIX
HCCIIEIOBAHUAX U OJHOM 0030pe PaHIOMH3UPOBAHHBIX KJIH-
HUYECKUX UCTIBITAHUH CBA3M MOHTENIYKAcTa C JeTpeccuei He
BbIIBIEHO. O/IHAKO B YETHIPEX HCCIIEOBAHUAX, B KOTOPHIX B
KayecTBe pe3y/bTaTa HCIIOIb30BAINCh HA3HAYCHUS aHTUIE-
MPeccanToB, Obljla BhIABIICHA 3HAYMMAasl CBsI3b. B NeBsATH HC-
clieioBaHHUAX (apMaKoHa/A30pa W JBYX KPYHHBIX oOcepBa-
LUOHHBIX HCCIIEIOBAHUSAX Y B3POCIBIX JIOAEH ¢ acTMOM ObI-
JIa BBISBJIEHA BO3MOJKHAS CBSI3b MOHTENyKacTa C TPEBOIOW U
HapylleHusaMu cHa [54].

IIpn aHanu3e CTPYKTYphl MNCUXUYECKUX PACCTPOICTB
ROR a1 cyunumanbHBIX MBICIICH, TIOMBITOK CaMOYOHICTBa
U nenpeccuu coctaBui 21,5. B pesynbrare aHanu3a 6a3 naH-
HbiXx DGIdb (6a3a maHHBIX B3aMMOIEWCTBUS TEHOB U JIEKap-
CTBEHHBIX TmpemapartoB, https://www.dgidb.org), DSigDB
(baza JgaHHBIX CHUTHATyp JIEKApCTBEHHBIX  Ipemnapa-
TOB, https://dsigdb.tanlab.org) u STITCH
(https://stitch.embl.de) Obuio BhIsBICHO 26 reHoB (ABCCI,
AHR, ALOXS5, ATADS5, ATG4B, CCL11, CYP2CS,
CYSLTRI1, CYSLTR2, IL13, IL4, ILS, KDM4A, LTA4H,
LTB4R, LTB4R2, LTC4S, PLA2G1B, POLH, POLI, POLK,
PPPICA, S1PR1, S1PR3, S1PR4, SLCO2B), nemnocpen-
CTBEHHO B3aMMOJAEHCTBYIOIINX C MOHTelykacToM. OOHapy-
»keHa moBbIleHHas skcnpeccus reHoB HCRT (koaupyromux
MPEIIECTBEHHUK THIOKPETHHA — HEHUPOIENTH | THIoTaja-
myca), HTR2A (ceporonmHoBwiii peuentop S5-HT2a) u
KALRN (kunaza xkanupus-RhoGEF) y nanuenTos ¢ addek-
TUBHBIMH paccTpoiicTBaMu M OoiblIoi aenpeccuen. [luc-
(YHKUUS THUIIOKPETMHOB M THIOTaJaMO-THIIO(PHU3apHO-
aZpPCHOKOPTHKAIBHOU ocH cBsizaHa ¢ jaemnpeccueir. HTR2a,
konupyembli TeHoM HTR2, Takke cBsizaH ¢ MaTOreHE30M
nenpeccu, mmsodpenun u CII [55].

Hecmotps ma mpenynpexaenuss FDA, ocHoBaHHBIE Ha
MOHUTOPHHI€ CIy4aeB, CBEIEHHUs 00 YBEIMYEHHH YacTOT
CYULIMJIOB, aCCOLIMUPYEMBIX ¢ IPUEMOM MOHTEIIyKacTa, 3Ha-
YUTETHHO MPOTUBOPEYMBHI. BIUIOTH /10 MONMHOTO OTpHUIIAHHUS
takoro 3¢¢ekra. Hanpumep, npu wucciegoBaHUd Ciryyaii-
KOHTpOJb 752230 ciydaeB MCIONIB30BaHUS MPH OPOHXHATb-
HOM acTME WMHTAJBIITMOHHBIX TIIOKOKOPTHUKOUAOB M 724855
ClIy4aeB IpUeMa MOHTEIYKAcTa 110 TOMY K€ ITOBOAY aBTOPbI
He OOHApYKWIN Pa3Iuinui 4acTOT MCUXUYECKUX COOBITHH, B
ToM uucie cyunumoB — ROR=0,96 (95% 1A 0,85-1,08). Ho,
TTIIOKOKOPTUKOUIBI, M UHTAIISIHOHHBIE TITIOKOKOPTHUKOUABI B

a possible association of montelukast with
anxiety and sleep disturbances [54].

When analyzing the structure of mental
disorders, the ROR for suicidal thoughts,
suicide attempts, and depression was 21.5.
As a result of the analysis of the DGIdb
(Drug-Gene Interaction Database,
https://www.dgidb.org), DSigDB (Drug Sig-
nature Database, https://dsigdb.tanlab.org)
and STITCH (https://stitch.embl.de) data-
bases , 26 genes (ABCC1, AHR, ALOXS,
ATADS, ATG4B, CCL11, CYP2C8, CYS-
LTR1, CYSLTR2, IL13, IL4, IL5, KDM4A,
LTA4H, LTB4R, LTB4R2, LTC4S,
PLA2GI1B, POLH, POLI, POLK, PPPICA,
S1PR1, S1PR3, S1PR4, SLCO2B) were
identified that directly interact with monte-
lukast. Increased expression of the genes
HCRT (encoding the precursor of
hypocretin, a neuropeptide in the hypothal-
amus), HTR2A (serotonin 5-HT2a receptor),
and KALRN (kalirin-RhoGEF kinase) has
been found in patients with affective disor-
ders and major depression. Dysfunction of
hypocretins and the hypothalamic-pituitary-
adrenocortical axis is associated with de-
pression. HTR2a, encoded by the HTR2
gene, is also associated with the pathogene-
sis of depression, schizophrenia, and schizo-
phrenia [55].

Despite FDA warnings based on case
monitoring, data on an increase in suicide
rates associated with montelukast use are
significantly contradictory. This effect has
even been completely denied. For example,
in a case-control study of 752,230 cases of
inhaled glucocorticoid use for bronchial
asthma and 724,855 cases of montelukast
use for the same reason, the authors found
no difference in the rates of psychiatric
events, including suicides — ROR = 0.96
(95% CI 0.85-1.08). However, glucocorti-
coids, including inhaled glucocorticoids,
also induce psychomotor agitation, sleep
disturbances, anxiety, depression, and ag-
gressive behavior [56]. However, in a retro-
spective analysis of individual safety event
reports (ISARs) registered before January 1,
2015, in the WHO database (VigiBase®),
using Bayesian neural network belief net-
work propagation for signal generation,
2,630 of 14,670 ISRs for montelukast corre-
sponded to the occurrence of psychiatric
disorders in people under 18 years of age.
The main symptoms reported in infants un-
der two years of age were sleep disorders,
while in children aged 2-11 and adolescents

Tom 16, Ne 3 (60), 2025 Cyuyudosozus

51



HayuHo-npaxmuueckuil >KYpHa

https:/ /www.elibrary.ru/

TOM 4YHCIIe, TOKE HMHIYIHPYIOT NMCUXOMOTOPHOE BO30YXIe-
HUe, HapyIIeHHs CHA, OECIOKOMCTBO, ACMPECCHI0O M arpec-
cuBHOEe moBenmeHne [56]. Ho BOT mpu peTpOCIIEKTHBHOM
aHayM3e OTYETOB 00 MHIUBUAYAIBHBIX CIy4asx 0e30MacHo-
cti (OUCB), 3apeructpupoBanubix 10 1 suBaps 2015 roga B
6aze manupix BO3 (VigiBase®), ¢ moMOIIpI0 MCIOIB30Ba-
HHs 6ai€COBCKOTO PAaCTIpOCTPaHEHUS HEHPOHHOU CETH TOBE-
pus g reHepanuu curxana, u3 14670 OUCH nis mouTeny-
kKacTa 2630 COOTBETCTBOBAJIN MOSBICHUIO TICHXUATPHICCKHUX
paccTpoiicT y moaeit minaamiel 8 et. OCHOBHBIME CHMIITO-
MaMH, 3apeTUCTPUPOBAHHBIMHU Y MIIAJICHLEB MIIAAIIC IBYX
neT, ObUTM HapyIIeHWs CHa, aeTeil B Bospacte 2-11 mer u
moapoctkoB (12-17 ner) — CII u mempeccus / TpeBora. CII
OBLIO YPEe3MEPHO TMPEJICTABICHO BO BCEX BO3PACTHBIX TPYII-
max co 3HaveHusMU nH(popMarmonHoro kommnonenTa (MK),
nocturapmmmu 5,01 y nereit u 3,85 y mogpoctkoB. Heoxu-
JIAHHO, 3aBepIIEHHBIE caMOyOUICTBa OBUIH 3apeTUCTPUPOBA-
el vame y merert (MK=3,15; 95% AW 0,25-1,98), gem y
noapoctkoB (MK=3,11; 95% U 0,25-2,61) wnu y Bceit mo-
oy (MK=1,95; 95% AU 0,25-1,73). ABTophl caenanu
BBIBOJbL, YTO HEHUPOICUXUATPUUECKUE PACCTPOMCTBA KAaK
nmo6ouHbie 3(P(EKThl MOHTEIyKacTa 4Yalle COOOMIAUCh Y
JeTed, YeM y B3pOCHBIX. XapakTep MoOOYHBIX CHMIITOMOB
MOHTEIyKacTa CBS3aH C BO3PacTOM: MIIAJICHIIBI U IeTH Ooee
CKJIOHHBI K HAPYLICHUSIM CHA, ¥ TIOJPOCTKOB Yalle BO3HUKa-
JM CUMITOMBI JICTIPECCHH / TPEBOKHOCTH U TICUXOTHYECKHE
peaknuu. O6 CII u 3aBepm€HHBIX CyHIUIaX, MO-BHIUMOMY,
COO0IMIANIOCH Yalle, YeM CYUTAIOCh paHee Ha mpakTuke [57].
Takum 00pazom, Ha MpHUMEpPE acCOLUAIMN MOHTEITyKacTa ¢
CIl 1 cynnmaamMu MBI MOXKEM B TIOJTHOH Mepe BUETh 3aBU-
CHUMOCTb pe3yJibTaTa HCCIECIOBAaHUS OT €ro OpraHU3allHu.
[o-BumnMoMy, B mensix OOBEKTUBU3AIMU BBISBICHUS MO-
00YHBIX 3(PQEKTOB JIEKAPCTBEHHBIX BEIIECTB C IOMOIIBIO
pacdera ROR ny1s1 Ka10# rpymnmsl pemnapaToB U MO MOBOTY
KKI0ro 1mo004YHOro 3((eKT J0/KHBI OBITh ONpeeieHbBI
«30JI0ThIE CTAHAAPTHI CPaBHEHUS» — MpETNapaThl, B OTHOIIIE-
HUU KOTOPBIX JIOKa3aHO, YTO OHHU ATHX MMOOOYHBIX 3()(HEeKTOB
HE BBI3BIBAIOT, JJHOO YKCIO MHTEPECYEeMBIX MOOOYHBIX 3(-
(exToB Tpu MpuéMe mpenapara, ONpeAeIeHHOr0 KaK «30J10-
TOW CTaHAapT CPaBHEHUS» HE OTIMYAETCS OT MOIYJISIIHOH-
HOW 4acTOTHl BOSHUKHOBEHUS TAKUX OOOYHBIX 3(H(HEKTOB.

IIpomusosnurenmuueckue npenapamoi

[MorennmanbHas acconuanus MEXIY NpPUMEHEHUEM
npotuBodnuienTruyeckux npenaparos (I1911) u nmosimeHu-
€M CYHIHMIAbHOTO PUCKA OCTAETCs MPEAMETOM Hay4HBIX
muckyccuid. Tak, B MCCIeIOBaHUM IMPOBEACHA OllCHKA (hak-
TOPOB, MOJYJHMPYIOUIMX BO3HUKHOBEHHE CYHMILMAAIBHO-
peneBanTHBIX coObITHII (CPC), 1 BpeMEeHHOTO MHTEpBaJa 110
HX MaHH(ecTalluy 1ocje Havana tepanuu. V3 22 npoaHaiu-
supoBaHHbIX [I13I1y 12 arenToB (ruapar nepammnanena, HAT-
pasenam, JieBeTHpaLeTaM, KIOHa3enaM, Kioba3am, BaJIbIPO-
aT Hatpus, (GeHoOapOuTa, JTaMOTPHIKUH, JIAKOCAMHUI, Ta-

(12-17 years of age) it was PTSD and de-
pression/anxiety. PTSD was overrepresented
in all age groups, with information compo-
nent (IC) values reaching 5.01 in children
and 3.85 in adolescents. Unexpectedly,
completed suicides were recorded more
frequently in children (IR=3.15; 95% CI
0.25-1.98) than in adolescents (IR=3.11;
95% CI 0.25-2.61) or in the general popula-
tion (IR=1.95; 95% CI 0.25-1.73). The au-
thors concluded that Neuropsychiatric disor-
ders as adverse effects of montelukast were
reported more frequently in children than in
adults. The nature of the adverse events of
montelukast is associated with age: infants
and children are more prone to sleep disor-
ders, while adolescents more often experi-
enced symptoms of depression/anxiety and
psychotic reactions. AEs and completed
suicides were apparently reported more fre-
quently than previously thought in practice
[57]. Thus, using the example of the associa-
tion of montelukast with AEs and suicides,
we can fully see the dependence of the study
results on its organization. Apparently, in
order to objectify the identification of ad-
verse effects of drugs using the ROR calcu-
lation for each group of drugs and for each
adverse effect, "gold standards of compari-
son" should be defined — drugs that have
been proven not to cause these adverse ef-
fects, or the number of adverse effects of
interest when taking the drug defined as the
"gold standard of comparison" does not
differ from the population frequency of such
adverse effects.

Antiepileptic drugs

The potential association between the
use of antiepileptic drugs (AEDs) and in-
creased suicide risk remains a subject of
scientific debate. This study assessed factors
modulating the occurrence of suicide-
relevant events (SREs) and the time interval
to their manifestation after initiation of ther-
apy. Of the 22 AEDs analyzed, 12 agents
(perampanel hydrate, nitrazepam, levetirace-
tam, clonazepam, clobazam, sodium
valproate, phenobarbital, lamotrigine, la-
cosamide, gabapentin, zonisamide, and car-
bamazepine) were found to have significant
SRE signals. Independent predictors of
SREs included: age cohort of 20-30 years of
age (OR=1.8, p<0.001), female gender
(OR=1.5, p=0.02) and polytherapy with
AEDs (OR=2.3, p<0.001). With the use of
six AEDs, the median latency period to the
development of SREs was less than 100
days (95% CI 75-120). Pharmacovigilance
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OareHTHH, 30HHUCaMU]l, KapOaMa3ernnH) UACHTU(QHUINPOBAHEI
3HaunMble curHaiasl SRE. K He3aBUCHMBIM TIpeIHKTOpam
CPC otnecensl: Bo3pactHas koropra 20-30 mer (OILL=1,8,
p<0,001), sxenckwuii mon (OLL=1,5, p=0,02) u nonutepanus
[I3I1 (Ol=2,3, p<0,001). Ilpn npumenennn mectu [1OI1
MeIraHa JaTeHTHoro mepuoaa a0 passutus CPC cocraBisia
menee 100 gueit (95% U 75-120). Jlanusie hapmakoHan3o-
pa moaTBepkAaroT accormanuio otaenbHeix 1911 ¢ cywmmm-
JMATBHBIMH UAESIMH, 9TO 00OCHOBBIBAET HEOOXOAMMOCTh MO-
HUTOpHUHTra narueHTok 20-30 neT, monyvaronmx 18a u oosee
[I311, a Taxke IUIT HA PAaHHHUX dTalax Tepanuu (MEHee WITH
paBao 100 mmeit). YmpaBnenue FDA Bxmroummo 11 TIOIIT
(xapbamMazenuH, AUBaNNpoeKc, ¢endamar, radarneHTHH, Jia-
MOTPHKWH, JIEBETHUpaIleTaM, OKCKapOa3emnuH, mperadaiiH,
THaraOWH, TONMpamar, 30HW3aMUJI) B CIMCOK IMPENapaToB C
MOTEHIIMATBHBIM CYHIIUAOTEHHBIM PUCKOM. Pe3ynbTarhl KO-
FOPTHBIX  HCCIACAOBAHMM M  HCCIEHOBAaHUN  «Cloydai-
KOHTPOJIb» AEMOHCTPUPYIOT MPOTHBOPEYMBOCTH: YacTh pa-
00T yKa3pIBaeT Ha TOBBIIICHUE PUCKA NPU IMOJUTEPAITUH
(OlI=1,9, 95% U 1,3-2,8), Torna Kak gpyrue He BBIABISIOT
3HAUYUMBIX Koppemsiiuid. Ananu3 mokasareneii ROR u UK
BBISIBHJI CTATUCTUYECKH 3HAYMMBIe CUTHAIBI Mg 12 TIOI1.
MaxkcruManbHbIe 3HAYEHUS! 3aPETUCTPUPOBAHBI IS THApaTa
nepammnanena (ROR 20,59), nurpazenama (ROR 12,47) u
knonazenama (ROR 8,73). Hanporus, mis gpenuronna (ROR
25,87), tdenobapouranma (ROR 2,55) u tommpamara (ROR
1,82) He oOHapykeHO 3HAUMMBIX curHaioB (p>0,05). ITapa-
JOKCAIBHO, YTO B OOLICH MOMYJISIIMU CyMIUAAIbHBIA PUCK
KOppENHPYyeT ¢ BO3PACTOM M MYKCKHUM TIOJIOM, TOT/Ia KaK Y
MAaIUEHTOK ¢ JIWIeNCuell HalJrogaeTcs oOpaTHas 3aBUCH-
MOCTb: MUK pUCKa MpuxoauTcs Ha Bo3pact 20-30 ser ¢ mo-
cienyromuM cHmkeHrneM (41). YSI3BUMOCTb MOJOABIX YKEH-
IUH 0COOEHHO 3HAaYuMa MpHU MOJUIparMa3uu (Ba u Oosee
[13I0). IlpumeuarenbHO, 4TO B 00IIE KOropTe KOMOWHHUPO-
BaHHas Tepanus (VS. MOHOTEpAIrs) HE acCOIMHPOBAIach C
noctoBepHbiM noBeimennem CPC (OIl=1,1; 95% U 0,8-
1,5). OgHako MOTpyNIIOBOM aHAIW3 BBISBIJI TTOBBIMICHHBIHA
PHUCK TpU KOMOWHAIMAX C TUAPATOM MepaMIiaHelna, JaMoT-
pukuHOM M KapOamasenunom (OLL=2,4, 95% U 1,6-3,5).
KapOamaszenuH 1 1aMOTPUIKHH, HECMOTPS Ha BKIIIOYEHHUE B
cnucok FDA, TpaauIIMOHHO paccMaTpUBalOTCs KaK areHTHI C
AHTUCYULIMIAIBHBIMU CBOMCTBAMM 33 CYET MOJYJISIUMU Ce-
POTOHMHEPTUYECKOH mepenayn (ONOCpPEeIOBAaHHOE OEIKOM
nepeHocunkoM SERT uHruOuposanust oOpaTHoro 3axsara 5-
HT) [58].

3aknouernue

[IpencraBieHHbI MaTepral O3BOJISIET CAEIATh BBIBOJ,
yto (papmakorenernka CII, kak Hayka, emé He 3apoauiIach
HECMOTpPSl HA TO, YTO COOOLIEHHWH O CBS3M YBEJIWYEHUS Ya-
CTOT MAapacylUuJOB U CYWULHMIOB C MPOrPAMMHBIM HPHUEMOM
KaK OTIENBbHBIX TPEenaparoB, Tak U (papMaKOAWMHAMHYECKH
OTHOPOAHBIX TpymHn Oojee yeM AoctaToyHo. Ha ocHoBaHum

data confirm the association of individual
AEDs with suicidal ideation, which justifies
the need to monitor female patients aged 20-
30 receiving two or more AEDs, as well as
individuals in the early stages of therapy
(less than or equal to 100 days). The FDA
has included 11 AEDs (carbamazepine,
divalproex, felbamate, gabapentin, lamotrig-
ine, levetiracetam, oxcarbazepine, pregaba-
lin, tiagabine, topiramate, and zonisamide)
in the list of drugs with potential suicidogen-
ic risk. The results of cohort and case-
control studies show inconsistency: some
studies indicate an increased risk with poly-
therapy (OR=1.9, 95% CI 1.3-2.8), while
others do not reveal significant correlations.
Analysis of the ROR and IC indices revealed
statistically significant signals for 12 AEDs.
The highest values were recorded for per-
ampanel hydrate (ROR 20.59), nitrazepam
(ROR 12.47), and clonazepam (ROR 8.73).
In contrast, no significant signals were found
for phenytoin (ROR 25.87), phenobarbital
(ROR 2.55), and topiramate (ROR 1.82)
(p>0.05). Paradoxically, in the general popu-
lation, suicide risk correlates with age and
male gender, whereas in female patients
with epilepsy, an inverse relationship is
observed: the risk peaks at the age of 20-30
years, followed by a decrease (41). The vul-
nerability of young women is especially
significant in the case of polypharmacy (two
or more AEDs). It is noteworthy that in the
general cohort, combination therapy (vs.
monotherapy) was not associated with a
significant increase in SRE (OR=1.1; 95%
CI 0.8-1.5). However, group analysis re-
vealed an increased risk with combinations
with perampanel hydrate, lamotrigine, and
carbamazepine (OR=2.4, 95% CI 1.6-3.5).
Carbamazepine and lamotrigine, despite
being included in the FDA list, are tradition-
ally considered as agents with antisuicidal
properties due to modulation of serotonergic
transmission (SERT-mediated 5-HT
reuptake inhibition) [58].

Conclusion

The presented material allows us to
conclude that the pharmacogenetics of sui-
cidal behavior, as a science, has not yet
emerged, despite the fact that there are more
than enough reports linking increased rates
of parasuicides and suicides with the pro-
grammatic use of both individual medica-
tions and pharmacodynamically homogene-
ous groups. Based on the conducted analysis
of the literature, it can be concluded that the
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MPOBEAEHHOTO aHaNW3a MAaHHBIX JIMTEPaTyphl, MOXKHO 3a-
KIIOYNUTh, YTO TpoOjeMa CBA3M MEKAYy NPUEMOM JieKap-
CTBEHHBIX CPEACTB W CYMIHUJAIBHBIM HOBEICHHEM TpeOyeT
0oJee TIIyOOKOTO M3YYEeHHS C aKIEHTOM Ha (hapMaKoTeHeTH-
yeckue Qaktopsl. CylecTByromas CTaTUCTHYECKas CBS3b
MEXIy MPUEMOM JIEKapCTB M CYUIMIAMH JIOJDKHA OBITH HC-
MOJTb30BaHa JUIA Pa3pabOTKH THIIOTE3 O MOJIEKYJSIPHBIX Me-
XaHU3Max, JISKalluX B OCHOBE 3TOro siBneHus. M3ydyenue
HOTUMOP(HBIX TE€HOB, MOAYJIUPYIOMNX TOYKH TPHIOKCHUS
JIEKapCTBEHHBIX CPEJCTB, B KOHTEKCTE TeHETHIECKON U JIH-
MIPEACTABISACTCS
MepPCTIEKTHBHBIM HAIpaBJICHUEM HCCICIOBAHUM IS BBIABIIC-
HUS TPYII PHCKa U pa3pabOTKU CTpAaTETHid MPEIOTBPAILICHUS
CynuuaajJbHbIX UCXOJ0B, MHAYIHUPOBAHHLIX JICKAPCTBCHHLI-
MH npernapatamu. KpaifHe BaKHBIM SIBISIETCSI TOBBIIICHHE
OCBEIOMJIEHHOCTH MEIUIMHCKUX PaOOTHHKOB O ITOTEHIH-
QIBHBIX MOOOYHBIX 3 (eKTax JIEKAPCTBEHHBIX CPEACTB U
HEOOXOIMMOCTH aKTUBHOTO cOOpa M aHaiIM3a JaHHBIX O He-

T'€HETUYCCKOU

IPEIPacIoN0KEHHOCTH,

issue of the relationship between medication
use and suicidal behavior requires more in-
depth study with an emphasis on phar-
macogenetic factors. The existing statistical
association between medication use and
suicide should be used to develop hypothe-
ses about the molecular mechanisms under-
lying this phenomenon. The study of poly-
morphic genes modulating drug action
sites, in the context of genetic and epige-
netic predisposition, appears to be a prom-
ising research direction for identifying at-
risk groups and developing strategies to
prevent drug-induced suicidal outcomes. It
is crucial to raise awareness among
healthcare professionals about the potential
side effects of medications and the need for
active collection and analysis of adverse
reaction data to improve the safety of drug
therapy.

JKCJIIATCJIBHBIX pCaKUuAaX I IMOBBIMICHUA 6€3OHaCHOCTI/I
(dhapMakoTepanmm.
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PHARMACOGENETICS OF SUICIDE
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Abstract:

This article examines the relationship between medication use and suicidal behavior (SB). It emphasizes that statisti-
cally documented associations between medication use and suicide are underutilized to develop hypotheses about the
mechanisms underlying SB. Pharmacogenetic factors are proposed as key factors in determining the risk of drug-
induced SB. The need to study polymorphic genes that alter the molecular structure of drug sites of action is substanti-
ated. This, combined with genetic and epigenetic predisposition, can lead to suicidal outcomes. The importance of
informing healthcare professionals about drug side effects and reporting suspicious adverse reactions to prevent poten-
tial harm is emphasized.

Keywords: induced suicide drugs, pharmacogenetics, statistics, ROR, semaglutide, loraglutide, finasteride,
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