00630pbI
VK 616.125-005.6-085.273.53:575.2]:616.12-008.313.2  doi:10.25298/2221-8785-2026-24-3-231-237
ODAPMAKOTEHETHYECKHUE ACIIEKTBI TEPAIITUU TPOMBO3A
YHIKA JTEBOT'O ITPEACEPAUA: PESBUCTEHTHOCTSD K JIEYHEHHUIO
HPAMBIMU ITEPOPAJIBHBIMU AHTUKOAT'YJIAHTAMHA
()

Y HHAIIMEHTOB C (I)I/IEPI/IJUIHHI/IEﬁ HPEI[CEPI[I/IPI
O. B. byopesuu, B. A. Cuesxcuyxuii
I'poonenckuii 2ocyoapcmeennbiii meouyurckuil yuugepcumem, I poono, berapyco

Axmyanvrocmo. Quopunnsiyus npeocepout (PII) saensiemcs camvim pacnpocmpaHeHHbiM HapyuleHuem pumma
cepoya, Komopoe accoyuUpoBano ¢ NOBbIUEHHbIM PUCKOM MPOMOOIMOOIUUecKux ociodchenutl. I1o dannvim pas-
JIUYHBIX UCMOYHUK08, pacnpocmpanennocmb DI1 cocmasnsiem om 5 0o 10% 6 nonynsayuu cmapute 65 nem. bonee
90% mpomb0o8s, obHapydiIceHHbIX Y nayuenmos ¢ Hexaananuou PII, u 57% mpombos, obHaApyICEHHBIX UPU KIANAH-
nou @I, obpasyiomes 6 yuike nesoeo npeocepous (YJIII). Ilpumenenue npamvix nepopaibHblX aHMUKOARYJIAHMOG
(IIOAK) crudsicaem puck mpomoOoamMo0IUYecKUx 0CI0HCHeHUll Y OaHHOU Kamezopuu nayuenmos. OOHaxo, Hecmompsi
HA UX KIUHUYECKYIO d(DHeKmusHocmy, 6 npakmuxe HAOIOOAIMCA CAy4au Qopmuposanis mpomoos,a. oonacmu
VJII na ¢hone npuema INOAK, umo ceudemenbcmsyem 0 HAIUYUY PE3UCTNIEHMHOCIMU K AHIMUKOAZYISTHIHOU mepanuu
¥ onpeoenenHblX nayueHmos.

Lenvio 0annozo 0b30pa aensiemcs oyenka pacnpocmpanennocmu mpombosa YJII y nayuewmos ¢ @I1, ananus s¢-
GexmusHocmu aHMUKOA2YIAHMHOU mepanuu 6 omuowenuy mpomoosa YJIII u onpedenenue.603moxHcHbIx hakmopos,
accoyuuposanuvix ¢ pesucmenmuocmuio K npuemy IHOAK.

Mamepuan u memoowvl. Ananus HayuHOU TUMePAMypbl € UCHOIb30BAHUEM KIIOUEBbIX CLOG: K MPOMOO3 YILKA 16020
npeocepousLy, «0abueampany, «anukcadamny, KPueapoKcadamny, «300KCadaHm, «NOIUMOPPUIM 2eH08», «papmakoze-
nemuxay, ABCBI1, ABCG2 u CYP3A44, 6 6aze oannvix PubMed, Cochrane, Google Scholar u CyberLeninka.

Pesynvmameoi. Ha dannviii momenm O0okazana u usyyena poiav noiumoppusma eenose ABCBI, ABCG2, CESI,
CYP3A45 u SULTIAI 6 omnowenuu enusanua na npouis sghgekmusnocmu u bezonacnocmu anukcabaua, oaobuea-
mpana u pusapoxcabana. Ocmaemces: akmyanbHbviM nposederue boiee MACUnAOHbIX, MHOZOYEHMPOBBIX KIUHUUECKUX
uccnedosanuti 0na NOOMBEEPHCOHUA NOMEHYUATLHBIX JTOKYCO8 @eHO8, MOOICHCAWUX MeCMUPOSAHUI0, V NAYUEHNOS
¢ pesaucmenmuvim k mepanuu [IOAK mpom6ozom YJIII.

Bvi600vi. Pezynomamul 0aHHbIX UCCAE008ANUL MO2YI CTNAIMNb YEHHbIM UHCIMPYMEHMOM OJis epauell npu evlbope
coomsemcmayrouux 003uposok IHOAK.

Knroueswie cnosa: ABCBI, ABCG2, CYP3A44, CYP3A5, anuxcaban, dabueampaH, notumopgusm 2enos, gapma-
KO2eHemuKa, uobpuiiayus npeocepoutl, pusapoKcadbaH

Jna wumuposanun: Byopesuu, O. B. ®@apmaxozcenemuueckue acnekmvl mepanuu mpomO0o3a YuwiKa 1e6o20 npeocep-
OusL: pe3UcCmenmHoCms K i1edeHuio NPAMbIMU NEPOPATLHLIMU AHMUKOARYIAHMAMU Y NAYUeHmMos ¢ uopuariyueli npedcepoutl
/ O. B. bByopesuu, B. A. Cnexcuyxuii // JKypuan I poonencrozo cocyoapcmeento2o meduyunckoeo yuusepcumema. 2026. T. 24,
Ne 3. C. 231-237. https://doi.org/10.25298/2221-8785-2026-24-3-231-237

Beeoenue
Oubpmwusiius  nipeacepanit », (OII)  sBugercs

OmronteHus. YacTora MHCYIIBTOB, CBs3aHHBIX ¢ DI,
YBETUIIIIACh B 16 pa3 cpeau MarueHToB B BO3pacTe

CaMBIM PACIPOCTPAHEHHBIM, HApyIICHHEM PHT-
Ma cepAla, KOTOpPOe€ acCOUMHPOBAHO C TOBBIIICH-
HBIM PHCKOM TPOMOOOMOOINYECKUX OCIOKHEHHH.
[lo maHHBIM Pa3NMMYHBIX UCTOYHUKOB, paclpocTpa-
HeHHOCcTh DIT coctaBmsier ot 5 10 10% B momyJs-
uuu ctapuwre6S aert [1]. Yactora Berpeuaemoctu OIT
B OOmIel MOMYJISIIUN KOPPENIUPYET C BO3PACTOM:
2,3% mauueHToB B Bo3pacTHOU rpymme 40—65 nert;
5,9% — crapmie 65 net u 10% — cpenu droaeit crap-
e 80 net [1]. [lo maHHBIM UCCIenOBaHUS, TPOBE-
neaHoro B Kwurae, gactora ®II cocraiser 1,8%
cpeam HaceneHus crapuie 45 et [2]. [lo gaHHBIM
KOTOPTHOTO HcciemoBanus Stress, Aging and
Health in Russia, y nurg ctapie 55 jiet pacnpoctpa-
HeHHocTh OII coctaBmsieT 6,65%, Ipu 3TOM BCTpe-
gaemocTb DI yBenmnuuBaercs ¢ 2,4% y My 4uH H
2,1% y xeH1uH B Bo3pacte oT 55 1o 64 net no 10%
u 12,8% B Bo3pacTe =75 €T COOTBETCTBEHHO [3].
CornacHo pe3ysbTaTtaM HOITyJISIIHOHHOTO HCCIe0-
BaHust Framingham, omy6nukoBannoro B 2015 rony,
gactota @Il yBennumnace B 4,7 paza y MyX4HMH
u B 3,6 paza y keHIIMH 3a 50-1eTHUI nepuoj Ha-
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50-59 ner (1,5%) u 80—89 ner (23,5%) [4].

Jlaburarpan, puBapokcabaH, anukcabaH U 3J10K-
cabaH SBISAIOTCS NPSMBIMH TEPOPAJIbHBIMU AHTH-
koarynsgaTamu (ITOAK), KoTOpble CHIKAIOT PUCK
TPOMOOIMOOTMYECKUX OCTIOKHEHHH Yy TIAIlMEeHTOB
c OII [4].

B wmccnenoBaHuM MO OIIEHKE CHIDKEHHS PHCKa
MHCYJBTOB y nanueHToB ¢ PII 6b110 ycTaHoBIEHO,
4TO Ha yIKo jeBoro npexacepaus (YJIIT) npuxogut-
cs1 6onee 90% TpoMOOB, OOHAPYKEHHBIX Y IMALlUCH-
ToB ¢ HexsananHoi DI, u 57% TpomOOB, 0OHapy-
JKeHHbIX TIpu kiananHoi I, uyro cBsizaHo ¢ ero
AHATOMUYECKHMH, MEXaHWYECKHUMH W DIEKTPO(H-
3MOJIOTUYECKUME CBOMCTBamMu [S5]. dubpuiuisius
MpeJcepauil xapakTepu3yeTcsl 1e30praHn30BaHHON
UIEKTPUUECKON aKTUBHOCTBIO B MPEACEPAUSIX, UTO
MPUBOANT K HEI(D(HEKTHBHOMY HEPETYISIPHOMY CO-
KpAIIEeHUIO W HEMOJIHOMY BBIOPOCY KPOBHU W3 TIPE-
cepauil B KeNyJOYKH, a TakKe K 3aCTOI0 KpPOBH,
ocobenno B YJIII, koTopoe sBIsieTCS OCHOBHBIM
MCTOYHUKOM 00pa3oBaHHs TPOMOOB y MalHMEHTOB
¢ @II [5]. [Tomumo 3actost kpoBu B YJIII, npyrue
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KOMIIOHEHTHI Tpuaabl BupxoBa, Takne Kak CTPYK-
TypHBIE 3a00NIeBaHUS CepAla C MOBPEXKICHUEM
9H/OKap/a M THUMEPKOAryJIsIMOHHOE COCTOSHUE,
BBI3BAaHHOE HApyIICHUSIMHU (QYHKIHHA TPOMOOLUTOB
W TEMOCTaTUYECKUX IIOKa3aTejel, HUrpaioT poib
B TIPEJIPACIIOIOKEHHOCTH K TPOMO0OOPa30BaHHUIO
y nagueHToB ¢ DII [6].

B mayunoii pabote Yang Q. et al. wacrota Tpom-
6osmOonnyeckux coObITHH y manueHtoB ¢ DI
u Tpomb030M JsieBoro npejacepaus (JIIT) cocraBuna
33%. B ucciienoBanne Obutd BKiIroYeHs! 103 manm-
edta. ¥ 72 u3 mHux (69,9%) TpomO03 HabmIOmANCS
tonbko BHyTpu YJIII, y 15 manmentoB (14,6%) —
B monoctu JIII, a y 16 cmygaeB (15,5%) —
kak B YJIII, Tak u B monoctu JIII [7].

Hcxonss W3 pe3ynbTaToB  HAOJIOJCHUS
Karwowski J. et al. mo onenke 3peKTUBHOCTH aH-
TUKOATyJISHTHOW Teparnuyd B OTHOIICHUH ITallieH-
ToB ¢ @Il mpomomkuTenbHOCTEIO Oosee 48 wacoB,
pazeutue TpomOa B YJIII Obuto 3adpuKcHpoOBaHO
y 7,5%, Hecmotps Ha ucnons3zoBanue [IOAK u an-
TaroHucToB BuTamuHa K [8].

Hannuue tpomb6a B YJIII sBsiercss mpoTUBOIIO-
Ka3aHHeM JJI1 BOCCTAHOBIIEHUSI CHHYCOBOTO pUTMa,
YTO YBEJIMYMBAET MPOJIODKUTEIHHOCTh IEPHOAA
OI1 1 cTTOCOOCTBYET Pa3BUTHIO JTNOO JATBHEUIIIEMY
[IPOrPECCUPOBAHUI0 XPOHUYECKOM CEpPIEUHON He-
nocratouHocTH (XCH).

HccnenoBanne QapMakOreHETHKH CTaHOBHUT-
cs Bce OoJiee BaXHOW B KOHTEKCTE NMPUMEHEHUS
[TOAK nmns mpodmimakTHKA W JeYeHHs] TpoMOo3a
VJIIIy nanmentoB ¢ OII. AKTyaabHOCTb 3TOM OlIEH-
KH MOXKHO 00OCHOBATh WHIUBUTyAIbHON peakIueit
Ha npenapart. [ eHeTHYeCKHe BapHallliyd MOTYT BIH-
ATk Ha MetabosnusM u (apmakonuHamuky IIOAK:
[lornMaHue TeHeTHYecKoro mnpodwis IanueHTa
ITO3BOJIUT BpadaM Oojiee TOYHO TOIOMPATH. 103U~
POBKY U M30eraTh Kak HeIOCTaTOYHOM, TaK W 9pe3-
MEpPHOM aHTHUKOAryJISHTHON aKTUBHOCTH.

Takum o0pazom, u3ydeHue (papmMakoreHEeTHKU
[NIOAK c¢ uensio neuenus tpombosa YJIII oTkpsl-
BaeT HOBBIC TOPW3OHTHI YIS, UCCIENOBaHUM, Ha-
MpaBIIEHHBIX Ha pa3paboTKy. 0oiyee 3>ddexTHBHBIX
1 0e30TacHBIX AaHTUKQATYJITHTHBIX CXEM JIeUeHHUS,
VUUTHIBAIOMINX WHAWBUIYabHBIC T'CHETHUYECKHE
0COOEHHOCTH TalMEHTOB., JTO TOMOXET YMEHb-
LIMTh KOJIWYECTBO TPOMOOIMOOTHMUECKIX OCIIOKHE-
HUH 1 COKPATUTh BPEMSI OKUIAHUS JIJIS TPOBEICHHUS
KapAMOBEPCHHU.

Ilenp. CACTEMATUICCKUN TOWUCK W TIOTYUYCHHUE
Hay4YHBIX 3HaHUI Ha Temy «OleHka pacmpocTpa-
HeHHOcTH Tpombo3a VYJIII y mammentoB ¢ @I,
aHaii3 >(QQPEKTUBHOCTH AHTHUKOATYJISIHTHOH Tepa-
UK B oTHOIIeHnH Tpombo3a YJIII u onpenenenne
BO3MOJKHBIX (haKTOPOB, ACCOLMUPOBAHHBIX C PE3H-
CTEeHTHOCTHIO K TipremMy [TOAK».

Mamepuan u memoont

Jannplii cucTeMaTH4eckuil 0030p  BKIIOYAN
WCCIICJIOBAHUS, OTBEYAIOIINE CIEAYIOIUM KpH-
TepusM: (1) MOTHOTEKCTOBBIE CTaThH; (2) mU3aiiH
WCCIICJIOBAHNS, METaaHaJTM3bl W HaOII0aTeNbHbIC
WCCIIEJIOBAHNS CPEIH MAIMeHTOB, MPUHUMAIOIIUX
[NOAK; (3) unopmariusi o mouMopdu3Me reHoB U
kuHetndeckux napamerpax [IOAK (konuentpauus
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B IJIa3M€) MJIM KOHKPETHOM KJIMHHUYECKOM HCXOJIE.
[Iposemn mouck B 6a3ax manuasix PubMed, Cochrane,
Google Scholar u CyberLeninka (pycckast Bepcusi)
C WCIIONB30BaHUEM KITIOUEBBIX CIIOB: «TpOoMO03
VILKa JIEBOTO MPECEPANs», «IaduraTpan», «ammkK-
caban», «puBapokcaban», «dm0KkcabaH», «CHHBINA
nonmumophuzM», «bpapmakorenetuka», ABCBI,
ABCG2 u CYP3AA4.

Peszynomamul u oocysycoenue

CornacHO MNpoaHaNU3UPOBAHHOM JHUTEpaType,
pacrpoctpaneHHOCTh TpoMOo3a YJIII y nanuenTos
¢ ®II, He MPUHUMAIONITNX AHTUKOATYJISTHTBL, COCTAB-
nseT ot 3,9% mo 14% [9, 10, 11]. Cpean 233 maru-
enToB ¢ @Il murenbHOCTHIO Oosice 48 "acos, KO-
TOpbIe HE TOJy4alld aHTUKOAryJISHTHOW Tepanui,
M0 JaHHBIM YPECIHUICBOAHON  dXeKapArorpadun
(UIT DXOKT), y 15% Ob11n00Hapy>KeHbl TpHU3HA-
ku TpomOa B JIIT, 1 Bo Bcex cirydasx, KpoMe OJTHOTO,
oH pacnoyaraiics B YJIII [12]. B npyroi#t koropre u3
272 ucneityembix ¢ ®I1 6e3 comyTCTBYIOMEH Kiia-
MaHHOW I1aTOJIOTHH, PACHPOCTPAHEHHOCTh TPOM-
00B, oOHapyxeHHbIX ‘Tpu UIl DXOKT', cocraBuia
8%, u Bce onu pacnosaranuch B YJIII [13].

AHanm3upys, pe3yabTaThl OJHOTO W3 HCCIENO0-
BaHWH MO M3y4YeHHIO mcmoib3oBanus [IOAK mpu
@I 6110, yCTAaHOBACHO, UTO Cpeau 32 MAIMECHTOB,
npuAanMaBmux [TOAK B TedyeHme kak MHUHUMYM
3 Heneub, y 8 u3 Hux (25%) ObUT BBISIBIICH TPOMOO3
VJIIL. JdauHble yKka3bIBalOT Ha 00pa30BaHHUE TPOM-
0a B obusiactu YJIII, HecMOTpsl Ha TpEeXHEAEIbHOE
MCIOIB30BaHNE AHTHKOATYJISTHTHOM Tepanuu, 49TO
CBUAETEILCTBYET O BO3MOXKHOM PE3UCTEHTHOCTHU
JaHHo# Tpymel nanueHToB k [IOAK [14].

C smBaps 2014 no gexabpp 2018 roma nHa Oaze
JIByX MEIUIIMHCKUX LEeHTpoB B Mrtamuu (r. Munas,
r. bpemma) OpuTo TpoaHanm3upoBaHO 8888 TpaH-
ca30(areabHBIX dXOKapauorpamMm. Y 265 mamm-
eHTOB ObL1 0OHapysxeH Tpom003 YJIII, U3 KOTOphIX
y 256 (96,6%) wunabmoganace @I, Torma xak
y 9 manueHtoB (3,4%) Ha MOMEHT HCCIEIOBAHUS
Ob1 cunycoBelii putM. I[TOAK Obun Ha3HaueHBI
71 marmenty ¢ Tpomoo3om YJIIT (27%). 13 71 marm-
enTta, npuanMaBmux [IOAK, 24 manmentam (9,1%)
ObUT pekoMeHmoBaH anukcabaH, 24 (9,1%) — nabu-
rarpas, 18 (7%) — puBapokcaban u 5 (2,3%) — 3110k-
caban. [lyns mpoBenenust koutponsHoi YIT DXOKI
siBUIIMCH 50 ManueHToB, U3 KOTOphIX y 39 manueH-
ToB (71%) Habmomancs mu3UC Tpomba, TOTAa Kak
y 11 manmenTtoB (29%) Tpom6 coxpanscs [15].

B 2016 r. B American Heart Journal Obiu omy-
OnmkoBaHBl pe3yibTaThl uccienoBanus X-TRA.
B wuccnenoBanne ObUTM BKIIOYEHBI 53 manueHTa,
Yy KOTOPBIX OlleHuBanach 3()p()EeKTUBHOCTh HpUMe-
HEHUs puBapokcabaHa B Tepanuu TpoMmOo3a YJIII.
[Tpu YUIT 5XOKI', BeimonHSBIICHCS Yepe3 6—8 He-
JIeNb aHTUKOATYJIAHTHOW Tepamnud, JU3UPOBaHHE
tpomba YJIII ObII0 JOCTUTHYTO TOJILKO Y 22 maiu-
eHToB (41,5%), 4TO, €CTECTBEHHO, HE MOXET pac-
CMaTpPUBATHCS KaK YJIOBIECTBOPUTEIBHBIA DPE3Yilb-
Tat Tepanui [16].

Ha coBpemeHHOM »dTame pa3BUTHSA KIMHAYE-
CKOHl (papMaKoJIOTUH BCE OOJNBIIYIO MOMYISIPHOCTD
HaOMpaeT «IepPCOHAIM3UPOBAHHAS  MEIUIIMHAY,
T. €. Y4eT WHAUBUAYAIBHOTO NpOQHIS NauueHTa
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MIpH JIUEHUH pa3MUHBIX 3a0oneBaHnii. Bemyrmiee
MECTO B [IEPCOHAIM3ALNY 3aHUMAET yUeT TeHeTHIe-
CKUX 0COOEHHOCTEH — BBISIBIICHUE TIOJIMMOP(PH3MOB
TeX WJIM UHBIX TCHOB, BIMSIONIMX Ha (papMakoanHa-
MUKY 1 (papMaKOKMHETHKY JIEKAPCTBEHHBIX CPEICTB
1 00yCIIaBIMBAIOIINX WHAMBUAYAJIBHBIH OTBET Ha
Tepanuto [17].

I'pymma [TOAK we uckmouenue. Ha manubIi Mo-
MEHT JI0Ka3aHa U U3y4eHa polib oIuMoppu3Ma re-
HoB ABCB1, ABCG2, CYP3AS, CES1 uSULTIA1
B OTHOLLICHWHU BIMSHUS HA MPOopuiib d3PPEeKTUBHO-
ctH u 0Oe30macHOCTH anmkcabaHa, nadurarpaHa
u puBapokcabana. [Ipu npoBeneHHH MOJIEKYISIP-
HO-OMOJIOTMUYECKOI0 TECTUPOBAHUS U BBISIBICHUU
MIPOTHOCTHYECKN HEOJIarOMpHUSTHBIX MOIUMOphU3-
MOB T'€HOB CJIEJIyE€T PACCMOTPETh BO3MOXHOCTh HC-
MOJIb30BaHUs aJIbTEPHATHBHBIX AHTHKOATYJISHTOB,
TaKuX Kak Bap(apHH U HU3KOMOJIECKYJISPHbIC Terna-
punst (HMI) [18].

IIpu ananuze uccinegoBaHUM MO MOBOJY BIUS-
HUS (apMaKOTeHETHYECKHX OCOOEHHOCTEW Mallu-
eHrta Ha 3(dekTuBHOCTH puBapokcabaHa ObUIO 00-
Hapy»KeHO, YTO OJIHOHYKJICOTHIHAs 3aMEHA B T'€HE
ABCBI c¢.3435 C>T wu ramnorun 1236T-2677T-
3435T cBsa3anbl ¢ Ooee HU3KAM PUCKOM, a Tarlio-
tunsl 1236C-2677G-3435C u 1236T-2677G-3435C
— ¢ boJiee BEICOKUM PUCKOM TPOMOOIMOOINIECKUX
OCJIO)KHEHUH y MalMeHTOB, NMPUHUMAIOLINX pHUBa-
pokcaban [19]. Dkcnpeccust OeIKOB-TpaHCIIOpPTE-
poB ITOAK moxer 3aBucets ot reHotuna ABCBI.
CucremaTrueckuii 0030p 1 MeTaaHaIH3, IPOBEICH-
Heii Xie et al., mokasanu, uro Cmax Oblaa HIKE
y Hocuteneit Bapuanta rs1045642 CC rena ABCBI1
1o cpaBHeHuro ¢ HocureisiMu TT, u y Hocutenel
152032582 GG no cpaBHEHHIO C HOCUTEISIMU aJl-
nenst AT, a momaab NoJ KpUBOUH «KOHUEHTpPALIM-
s-Bpems» (AUCO0-00) Oblta HIDKE y HOCUTENEH al-
nenst 151045642 CC, gem y HOCUTEenew aymens 11
[20]. BriocneacTBuM pe3ynbTaThl CEKBEHUPOBAHHUS
9K30Ma CPaBHUBAIUCH Yy MAlMEHTOB\C 3MOONNYe-
CKHM HMHCYJIBTOM, Nony4aBminMu Tepamnuio [I0OAK,
U KOHTpoJIbHOW rpynmnoi.Ilo cpaBHEHHIO C KOH-
TPOJBHON TPYIIION y TAIIHEHTOB, C AMOOINIECKIM
WHCYJIFTOM Yalle HaOromancs BapuanT rs2235033
rera ABCBI1 (62,5% mupotus 39,4%, P=0,028).
3HAYUMBIX pa3IMYUi. B APYTUX HCCIETOBaHHBIX
OJTHOHYKJICOTHAHBIX BapHanTax rena ABCB1 oona-
PYXEHO He OBbLIO. AHaNN3 OOLIMX TamIOTHIIOB T0-
Ka3aJl 3HAYMMbIe PA3JIUUUs B HAIUYUU TaljOTHUIIOB
AAAGAACT (19,3% mpotus 39,0%, P=0,044),
GGCGGGAT / (19,5% mportuB 6,4%, P=0,049),
AGAA (30,8% npotus 51,4%, P=0,039) u CGGG
(2351% npotus 7,6%, P=0,024) [21].

ABTOpPBl OIHOTO (hapMaKOreHEeTUYECKOro HC-
CIIEAOBAHMS HM3Y4adl KOPPEIALHUI0 MEXIy TIeHe-
THYeckuMu nomuMopdmmamu  pepmeraTo CYP
u tpancrnoprepoB ABCB1 n ABCG2 npu HHU3KHX
KOHIIGHTpAlMsAX pHUBapokcadaHa. bBwuio caemano
Ba)XKHOE HAOJIOJICHHE OTHOCUTENBHO JIIOJeH, HOCH-
Tener amtene AA rema ABCG2 c.421, gro non-
TBEPKAACTCSI TCHOTUNUPOBaHUEM 4 u3 86 y4acTHHU-
KOB. B 9acTHOCTH, Y 9THX JIUI HAOJIFOTATUCE OoJiee
HU3KHE MUHHMMaJbHBIE KOHIEHTPAIMH pHUBapoOKca-
0aHa 10 CPaBHEHUIO C JIPYTUMHU MaiueHTamu [22].
B TOBTOpHBIX HCCIIEIOBAaHHUAX OLCHWIN BIHUSHHE

Kypnuan ['poiHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcUTETa, ToM 24, No 3, 2026

0O630p5I

3THX TOIUMOP(PHU3MOB Ha TISATH (apMaKOKWHETH-
YeCKHX MapaMeTpoB y 3A0poBBIX monaei [23]. Oba
HCCIIEAOBAaHMUS II0Ka3aJii, YTO ajieib AA B reHe
ABCG2 c.421 moxer BIMATh Ha (hapMaKOKHHETH-
YecKHe mapamerpbl ¥ OMOJOCTYIMHOCTb, YTO Mpe-
MoJiaraeT, 4To Bapuamus AA cBs3aHa ¢ moTepei
¢GyHKIIH prBapokcadaHa.

Ueshima S. et al. (2017) obnapyxwunmy,
4yTO y naneHToB ¢ PIT 1 roMO3UTrOTHBIM T€HOTUIIOM
TT resa ABCBI1 1236 C>T moxer Habmomarses
CHW)KCHUE KOHIICHTPALMU anukcabaHa B KPOBU 1O
cpaBHeHuIo ¢ nanuenTamu ¢ renorunamu CC u CT.
DTO yKa3bIBAE€T Ha TO, YTO HOCUTENbCTBONAILIENS T
MOJKET OBITh CBSA3aHO C TOBBIIICHHBIM KIMPEHCOM
anukcabana. [Tomumopdusm rema CYP3AS3 Ttak-
JKe BIUSIET HA YPOBEHb KOHIICHTPAIMH Ipenapara.
VY CTaHOBIIEHO, YTO COOTHOILEHHE «KOHLIEHTpALIs/
J03a» anukcabaHa y TAlHEeHTOB ¢ T€HOTHUIIAMHU
CYP3AS *1/*3 u *3/*3 mpeBbllraeT aHaJIOTHYHBIA
moKasarenb y manueHToB ¢ reHorurmoM CYP3AS
*1/*1 B 1,67 u 1,60 pasa.coorBercTBeHHO. OpiHA-
KO 3TO HccieloBaHue MPOBOAMIOCH HA TMallMeHTax
A3MaTCKOTO TNPOUCXOKACHUS, YTO HE MO3BOJISIET
AKCTPAITOIMPOBAThH PE3YIBTATHI Ha IPYTHE PACOBBIC
Y STHUYECKHE TPyNIbI [24].

Briusiavie Ha (DapMaKOKMHETHKY arukKcabaHa H3-
ydanu./B smccienoBanun Dimatteo C., B KoTopom
Y4aCTBOBAIM ), TALIUEHTHl E€BPOIEHCKON MOIyJIALNAN
¢ @Il mo nonmmopdHOMy Mapkepy 154148738 rena
ABCBI1. Ob6iamarenu renoruna AA rs4148738 ume-
au Oonee BBICOKME MNHMKOBBIC YPOBHH amnukcabaHa
10 CpaBHEeHUIO ¢ HocutemsiMu amens G. B memom
[IMKOBbIE YPOBHH amnMKcabaHa y HOCHTENeH BapH-
anta ABCBI1 rs4148738 G oka3aiuch CHIDKEHBI Ha
26% y rerepo3urot u Ha 32% — y romosuror [25].
HocurtenscTBO  BBICOKO(DYHKITMOHATIBHOTO — aJlIeIIst
CYPIA2*1F (1s762551) MOXeT TpUBECTH K YCKO-
peHmio Merabonmm3ma amukcabana. Kypenwe sBis-
eTcs XOpomo u3BeCTHhIM akThBatopoM CYP1A2
(ocobenno y Hocuteneit awiens CYP1A2*1F). Oro
NPUBOAMT K OoJiee OBICTPOMY pacLICIUICHHIO JeKap-
CTBEHHBIX MPENapaToB, META0OIM3UPYEMBIX C yda-
ctreM m3odpepmerta CYP1A2, uro, B CBOIO o4epep,
MOYKET TPUBECTH K HEAOCTATOYHON KOHIIEHTpAIHH
9TUX MPENapaToB B OPraHu3Me JIIst IOCTHKCHUSI 3Ha-
YHMOT0 TeparneBTuueckoro 3ddexra [26].

Baxknyto ponb B MeTaboM3Me arnukcadana urpa-
10T cynbdorpancdepasst SULTIA1 u SULT1A2,
0COOEHHO B CYJb(ATUPOBAHUU O-IEMETHI-AIHK-
cabaHa, KOTOPBIH SBISIETCS OCHOBHBIM METaOOIIM-
TOM, COCTaBJISIFOIUM 25% aKTUBHOTO BEIIECTBA.
HzsectHo, uto SULTIAl ©Oonee »sddextrBeH
B aTOoM mporecce, yem SULT1A2. BaxkHO OTMETHUTD,
4yTO Ccynbdar o-JAeMeTHI-aliKcabaHa He o0lamaeT
WHTHOUPYIONIEH aKTHBHOCTBIO B OTHOIICHUH (aK-
Topa Xa, 4TO MOXKET BIUSATh HA AHTHUKOATYJISHT-
Hyt0 3(dexkTuBHOCTh anukcabaHa. B yuTepary-
pe OIMCaHbl TPU KIIOYEBBIX OJHOHYKICOTHIHBIX
Bapuanta reHa SULTIA1l: SULTIA1*1 (auxwmii
tun), SULTIA1*2 (rs9282861) m SULTIA1*3
(rs1801030). Bapmanr SULTI1A1*3 nemoHCTpH-
pyeT yMEpeHHBI TOTEHIMaJd BIWSHHUA HA aHTH-
KOAryJITHTHBIA 3(QeKT amukcabaHa, B TO BpeMs
kak SULTIA1*2 oOyiagaer HU3KUM MOTEHIHATIOM
BIMSIHUSL Ha Merabonmu3Mm mpenaparta. Paznmmuwms
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B (pepMEHTATUBHON aKTUBHOCTH alI0(hepMEHTOB
MOTYT TIPUBOJAWUTH K 3HAYUTEIHHBIM BapHAIHIM
B KOHLIEHTPAIUAX METa0OJIUTOB U, COOTBETCTBEHHO,
B aHTHKOATyJISTHTHOM 2()()EeKTUBHOCTH anMKcadaHa.
Opnnaxko cBs13b noaumoppuszmos SULT1AL ¢ papma-
KOKWHETHUKOW M KIMHUYECKUMHU pe3yJIbTaTaMH Te-
panuu anukcabaHoM elle He n3ydanach [28].

B kazaxcTraHCKOM WHCCIeOBaHUH OBLIO H3yde-
HO BJIMSHHE TIONIMMOp(HU3Ma T€HOB Ha (apMmako-
KHHETUKY anukcabaHa/maburatpaHa. BwisBuimy,
yro mnoauMmopdusM Bapuanta 1s8192935 B rene
CESI Obu1 cBs3aH ¢ U3MEHEHUSIMU KOHIICHTPAIIUU
nmaburaTpaHa B Iia3Me KpoBH y mamueHToB ¢ DI
0c3 COMyTCTBYIONIEH KJIAMaHHOW  TaTOJOTHH.
CornacHo pe3ysibTaraM, OuoTpaHchopmarius 1aou-
rarpaHa Mpoucxoiuiia ObIcTpee Y JIUI ¢ TeHOTUIIOM
GG 158192935 B rene CESI, ueM y U1l ¢ TeHOTH-
oM AA [27].

3aknrouenue

Takum 00pazoM, U3ydeHHE TEHETHUUECKHX OCO-
OCHHOCTEH JIGKAPCTBEHHBIX CPEJCTB, B YaCTHOCTHU
[NOAK, 1o3BoauT Mog00paTh ONTUMAIEHYE) CXEMY

Jlumepamypa

1. Fitzmaurice, D. A. Research into practice: management of
atrial fibrillation in general practice / D. A. Fitzmaurice,
F. D. Hobbs // Br J Gen Pract. — 2014. — Vol. 64, Ne 627. —
P. 540-542. — doi: 10.3399/bjgp14X682057.

2. Atrial fibrillation prevalence, awareness and management
in a nationwide survey of adults in China / X. Du, L. Guo,
S. Xia [et al.] // Heart. — 2021. — Vol. 107, Ne 7. — P. 535-
41. — doi: 10.1136/heartjnl-2020-317915.

3. Atrial fibrillation among Russian men and women aged
55 years and older: prevalence, mortality, and asso-
ciations with biomarkers in a population-based study /
M. A. Shkolnikova, D. A. Jdanov, R. A. Ildarova [et al.] //
J Geriatr Cardiol. —2020. — Vol. 17, Ne 2.4 P. 74-84. =doi:
10.11909/j.issn.1671-5411.2020.02.002.

4. Gene polymorphism as a cause of hemorrhagic compli-
cations in patients with non-valvular atrial fibrillation
treated with oral vitamin Ksindependent anticoagulants
/ A. Abdrakhmanov, A. Shaimerdinova, Z. Suleimen [et
al.] // Ther Adv Cardiovasc Dis. — 2024. — Vol. 18. — Art.
17539447241249886.—doi: 10.1177/17539447241249886.

5. Blackshear J. L. Appendage obliteration to reduce st-
roke in cardiac surgical.patients with atrial fibrillation /
J. L. Blackshear, J."A. Odell / Ann Thorac Surg. — 1996.
— Vol. 61, Nen2. — P. 755-759. — doi: 10.1016/0003-
4975(95)00887-X.

6.7 Watsony T. Mechanisms of thrombogenesis in atrial fibril-
lation: Virchow’s triad revisited / T. Watson, E. Shantsila,
G. Y. Lip // Lancet. — 2009. — Vol. 373, Ne 9658. — P. 155-
66. —doi: 10.1016/S0140-6736(09)60040-4.

7. “ An Observational Study: Clinical Manifestations and
Prognosis of Left Atrial Thrombosis in Atrial Fibrillation /
Q. Yang, S. Liu, J. Wang, Y. Guo // SN Compr Clin Med.
—2023. — Vol. 5, Ne 1. — P. 159. — doi: 10.1007/s42399-
023-01500-5.

8. Left atrial appendage thrombus in patients with atrial fibril-
lation who underwent oral anticoagulation / J. Karwowski,
J. Rekosz, R. Maczynska-Mazuruk [et al.] // Cardiol
J.—2024. — Vol. 31, Ne 3. — P. 461-471. — doi: 10.5603/
CJ.a2022.0054.

9. Left atrial appendage thrombus is not uncommon in pa-
tients with acute atrial fibrillation and a recent embo-

234

JIedeHus [T aruenToB ¢ Tpombo3om YJIIT u DI
C y4eTOM HWHAWBHIYaJbHOTO OTBETA Ha TEPAIHIO.
3T0, B CBOIO OUEpE/ib, MOKET CHU3UTH KOJIUYECTBO
TPOMOOIMOOIMYECKUX OCIOKHEHUH M YCKOPHUTH
MPOLIECC MPOBEACHUS KapANOBEPCHH.

OpHako wM3-32 3HAYUTEIBHOM HEOJHOPOIHO-
CTH CYIIECTBYIOIINX WCCIIEIOBAHUN M OTCYTCTBHSA
COTJIACOBAaHHOCTH pE3YJIbTaTOB, HMMEIOIINXCS Ha
CETOJHSIIHUHA JIeHb, JaHHbIE HMEIOT OrpaHHYCH-
HOE 3HaueHue. TakuMm oOpa3om, mpoBejacHuE 00-
Jlee MaclTaOHBIX MHOTOLIEHTPOBBIX KIMHUUYECKUX
WCCIICJIOBAHNN B PA3IMYHBIX dTHHYECKUX TPYyIIax
OCTaeTCsl aKTyaJbHBIM. DTH HCCIIEIOBAHHSL. JTOMK-
HBI BKIIIOYATh JOCTATOYHOE KOJUYECTBO IMAITHEH-
TOB JUUISL TOJITBEPIKICHUS TIOTCHI[MATHHBIX. JIOKYCOB
TCHOB, IMOJUICKAIINX TECTUPOBAHUIO, Y HAIUEHTOB
¢ pesucTeHTHBIM K Tepanuus, [TOAK TpombGo3om
VJIII. Pesynbrarhl Takux< Hay4HbBIX pabor Mo-
TyT CTaTh ILEHHBIM HMHCTPYMEHTOM JUIS Bpaueit
pu  BEIOOpPE ONTUMAILHBIX. M03upoBOK [IOAK,
OCOOCHHO B Clyd4asiX, ~TPCOYIOIINX JUTUTEIbHOU
(apmaxkoTepanmH:

lic event: a transesophageal echocardiographic study /
M. . F. Stoddard,» P. R. Dawkins, C. R. Prince,
N..M. Ammash // J'Am Coll Cardiol. — 1995. — Vol. 25,
No 2. —P.'452-459. — doi: 10.1016/0735-1097(94)00396-8.

10. ECG-gated dual-source CT for detection of left atrial
appendage thrombus in patients undergoing catheter
ablation for atrial fibrillation / S. Kapa, M. W. Martinez,
E. E. Williamson [et al.] // J Interv Card Electro-
physiol. —2010. - Vol. 29, Ne 2. — P. 75-81. — doi: 10.1007/
s10840-010-9505-5.

11. Management and outcomes of patients with left atrial
appendage thrombus prior to percutaneous closure /
L. Marroquin, G. Tirado-Conte, R. Pracon [et al.] // Heart.
—2022.—Vol. 108, Ne 14. — P. 1098-1106. — doi: 10.1136/
heartjnl-2021-319811.

12. Impaired left atrial mechanical function after cardio-
version: relation to the duration of atrial fibrillation /
W. J. Manning, D. . Silverman, S. E. Katz [et al.] /] Am
Coll Cardiol. — 1994. — Vol. 23, Ne 7. — P. 1535-40. — doi:
10.1016/0735-1097(94)90652-1.

13. Prognostic implications of left atrial spontaneous echo
contrast in nonvalvular atrial fibrillation / D. Y. Leung,
I. W. Black, G. B. Cranney [et al.] / J Am Coll Cardiol.
—1994. — Vol. 24, Ne 3. — P. 755-62. — doi: 10.1016/0735-
1097(94)90025-6.

14. Incidence of left atrial appendage thrombus despite 3 we-
eks of anticoagulation and the need for precardioversion
echocardiography / M. Erickson, H. Yadav, E. Sneij [et
al.] // Ann Noninvasive Electrocardiol. — 2022. — Vol. 27,
Ne 5. —P.el12989. —doi: 10.1111/anec.12989.

15. Prevalence and Rate of Resolution of Left Atrial Thrombus
in Patients with Non-Valvular Atrial Fibrillation: A Two-
Center Retrospective Real-World Study / P. Faggiano,
E. Dinatolo, A. Moreo [et al.] // J Clin Med. — 2022. —
Vol. 11, Ne 6. — Art. 1520. — doi: 10.3390/jcm11061520.

16. Leftatrial thrombus resolution in atrial fibrillation or flutter:
Results of a prospective study with rivaroxaban (X-TRA)
and a retrospective observational registry providing ba-
seline data (CLOT-AF) / G. Y. Lip, C. Hammerstingl,
F. Marin [et al.] / Am Heart J. — 2016. — Vol. 178. —
P. 126-34. — doi: 10.1016/j.ahj.2016.05.007

Journal of the Grodno State Medical University, Vol. 24, Ne 3, 2026



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Goetz, L. H. Personalized medicine: motivation, challeng-
es, and progress / L. H. Goetz, N. J. Schork // Fertil Steril.
—2018. — Vol. 109, Ne 6. — P. 952-963. — doi: 10.1016/j.
fertnstert.2018.05.006.
AKTyalbHbIC BOIPOCHI NpPUMEHEHHs ¥ A()(EKTHBHOCTH
OPSIMBIX  OpaJIbHBIX AHTHKOATryJISHTOB C Y4€TOM HX
(hapmakorenermueckux ocodbenHocrelt / E. B. Tanmrops,
A. B. Cadponesrko, E. B. I'youn [u np.] / buomenuiynaa.
—2023. - T. 19, Ne 2. — C. 37-44. — doi: 10.33647/2074-
5982-19-2-37-44. — edn: DXRMDO.
Pharmacogenetics of Bleeding and Thromboembolic
Events in Direct Oral Anticoagulant Users/J. Lahteenméki,
A. L. Vuorinen, J. Pajula [et al.] // Clin Pharmacol Ther.
—2021. — Vol. 110, Ne 3. — P. 768-776. — doi: 10.1002/
cpt.2316.
Effect of ABCB1 Genotypes on the Pharmacokinetics
and Clinical Outcomes of New Oral Anticoagulants:
A Systematic Review and Meta-analysis / Q. Xie,
Q. Xiang, G. Mu [et al.] / Curr Pharm Des. — 2018. —
Vol. 24, Ne 30. — P. 3558-3565. — doi: 10.2174/138161282
4666181018153641.
ABCBI gene single nucleotide variants and haplotypes in
atrial fibrillation patients experiencing adverse events on
direct oral anticoagulation: a whole gene exome sequen-
cing study / M. Samos, M. Skereiiova, V. Nosa [et al.] /
J Cardiovasc Pharmacol. — 2025. — Vol. 86, Ne 1. — P. 50-
59. — doi: 10.1097/FJC.0000000000001695.
Impact of gene polymorphisms in drug-metabolizing en-
zymes and transporters on trough concentrations of riva-
roxaban in patients with atrial fibrillation / J. Nakagawa, T.
Kinjo, M. lizuka [et al.] // Basic Clin Pharmacol Toxicol.
—2021. — Vol. 128, Ne 2. — P. 297-304. — doi: 10.1111/
bept.13488.
ABCG2 polymorphism and rivaroxaban pharmacokine-
tics in healthy individuals after a single dose / A. F. D.
Santos, Q. A. S. Francisco, J. B. Nunes [et ald // Braz
J Med Biol Res. — 2024. — Vol. 57. — P. ¢13257. — doi:
10.1590/1414-431X2024¢13257.
Impact of ABCB1, ABCG2, and CYP3AS polymorphisms
on plasma trough concentrations of apixaban in Japanese
patients with atrial fibrillation / S. Ueshima, D. Hira, R.
Fujii [etal.] // Pharmacogenet Genomics. —2017.—Vol. 27,
Ne9.—P.329-336.—doi: 10.1097/FPC.0000000000000294.
ABCBI1 SNP rs4148738  modulation of apixaban in-
terindividual variability/. C. Dimatteo, G. D’Andrea,
G. Vecchione [et al{] // Thromb Res. —2016. — Vol. 145. —
P. 24-26. — doi:40.1016/j.thromres.2016.07.005.
CYP1A2 / SNPedia. — URL.: https://www.snpedia.com/in-
dex.php/CYP1A2 (mzara obpamenus: 22.05.26).
The Distribution. of the Genotypes of ABCB1 and CES1
Polymorphisms in Kazakhstani Patients with Atrial
Fibrillation Treated with DOAC / A. Abdrakhmanov,
A. Akilzhanova, A. Shaimerdinova [et al.] // Genes (Basel).
—2023. — Vol. 14, Ne 6. — Art. 1192. — doi: 10.3390/ge-
nes14061192.
Using Pharmacogenetics of Direct Oral Anticoagulants to
Predict Changes in Their Pharmacokinetics and the Risk of
Adverse Drug Reactions / N. A. Shnayder, M. M. Petrova,
P. A. Shesternya [et al.] / Biomedicines. — 2021. — Vol.
9, No 5. — Art. 451. — doi: 10.3390/biomedicines9050451.

References

Fitzmaurice DA, Hobbs FD. Research into practice: ma-
nagement of atrial fibrillation in general practice. BrJ Gen
Pract. 2014;64(627):540-2. doi: 10.3399/bjgp14X682057.
Du X, Guo L, Xia S, Du J, Anderson C, Arima H, Huffman
M, Yuan Y, Zheng Y, Wu S, Guang X, Zhou X, Lin H,

Kypnuan ['poiHEHCKOTO TOCYAapCTBEHHOTO MEAMIIMHCKOTO YHUBEpcUTETa, ToM 24, No 3, 2026

10.

11.

12.

13.

O0630psI

Cheng X, Dong J, Ma C. Atrial fibrillation prevalence,
awareness and management in a nationwide survey of
adults in China. Heart. 2021;107(7):535-41. doi: 10.1136/
heartjnl-2020-317915.

Shkolnikova MA, Jdanov DA, Ildarova RA, Shcherbakova
NV, Polyakova EB, Mikhaylov EN, Shalnova SA,
Shkolnikov VM. Atrial fibrillation among Russian men
and women aged 55 years and older: prevalence, morta-
lity, and associations with biomarkers in a population-ba-
sed study. J Geriatr Cardiol. 2020;17(2):74-84. doi:
10.11909/j.issn.1671-5411.2020.02.002.

Abdrakhmanov A, Shaimerdinova A, Suleimen
Z, Abildinova S, Albayev R, Tuyakova. G, Rib E,
Beysenbayeva A, Kabduyeva G, Bekbossynova M::Gene
polymorphism as a cause of hemorrhagic complications
in patients with non-valvular atrial fibrillation treated
with oral vitamin K-independent anticoagulants. Ther
Adv Cardiovasc Dis. 2024;18:17539447241249886. doi:
10.1177/17539447241249886.

Blackshear JL, Odell JA. Appendage obliteration to reduce
stroke in cardiac surgical patients with atrial fibrillation.
Ann Thorac Surg. 1996;61(2):755-9. doi: 10.1016/0003-
4975(95)00887<X.

Watson T, Shantsila E, Lip GY. Mechanisms of throm-
bogenesis in atrial fibrillation: Virchow’s triad revisited.
Lancet. 2009;373(9658):155-66. doi: 10.1016/S0140-
6736(09)60040-4.

Yang Q, Liu S, Wang J, Guo Y. An Observational Study:
Clinical Manifestations and Prognosis of Left Atrial
Thrombosis in Atrial Fibrillation. SN Compr Clin Med.
2023;5(1):159. doi: 10.1007/s42399-023-01500-5.
Karwowski J, Rekosz J, Maczynska-Mazuruk R, Wiktorska
A, Wrzosek K, Loska W, Szmarowska K, Solecki M,
Suminska-Syska J, Dtuzniewski M. Left atrial appendage
thrombus in patients with atrial fibrillation who underwent
oral anticoagulation. Cardiol J. 2024;31(3):461-471. doi:
10.5603/CJ.a2022.0054.

Stoddard MF, Dawkins PR, Prince CR, Ammash NM.
Left atrial appendage thrombus is not uncommon in pa-
tients with acute atrial fibrillation and a recent embolic
event: a transesophageal echocardiographic study. J Am
Coll Cardiol. 1995;25(2):452-9. doi: 10.1016/0735-
1097(94)00396-8.

Kapa S, Martinez MW, Williamson EE, Ommen SR, Syed
IS, Feng D, Packer DL, Brady PA. ECG-gated dual-source
CT for detection of left atrial appendage thrombus in pa-
tients undergoing catheter ablation for atrial fibrillation.
J Interv Card Electrophysiol. 2010;29(2):75-81. doi:
10.1007/s10840-010-9505-5.

Marroquin L, Tirado-Conte G, Pracon R, Streb W, Gutierrez
H, Boccuzzi G, Arzamendi-Aizpurua D, Cruz-Gonzalez 1,
Ruiz-Nodar JM, Kim JS, Freixa X, Lopez-Minguez JR, De
Backer O, Ruiz-Salmeron R, Dominguez A, Mclnerney
A, Peral V, Estevez-Loureiro R, Fernandez-Nofrerias E,
Freitas-Ferraz AB, Saia F, Huczek Z, Gheorghe L, Salinas
P, Demkow M, et al. Management and outcomes of pa-
tients with left atrial appendage thrombus prior to percu-
taneous closure. Heart. 2022;108(14):1098-1106. doi:
10.1136/heartjnl-2021-319811.

Manning WJ, Silverman DI, Katz SE, Riley MF, Come
PC, Doherty RM, Munson JT, Douglas PS. Impaired left
atrial mechanical function after cardioversion: relation
to the duration of atrial fibrillation. J Am Coll Cardiol.
1994;23(7):1535-40. doi: 10.1016/0735-1097(94)90652-1.
Leung DY, Black IW, Cranney GB, Hopkins AP, Walsh
WFEF. Prognostic implications of left atrial spontaneous

235



0030pbI

14.

15.

16.

17.

18.

19.

20.

21.

echo contrast in nonvalvular atrial fibrillation. J Am
Coll Cardiol. 1994;24(3):755-62. doi: 10.1016/0735-
1097(94)90025-6.

Erickson M, Yadav H, Sneij E, Austin J, Manyam H.
Incidence of left atrial appendage thrombus despite
3weeks of anticoagulation and the need for precardiover-
sion echocardiography. Ann Noninvasive Electrocardiol.
2022;27(5):€12989. doi: 10.1111/anec.12989.

Faggiano P, Dinatolo E, Moreo A, De Chiara B, Sbolli M,
Musca F, Curnis A, Belli O, Giannattasio C, Tomasi C,
Metra M, Santangelo G. Prevalence and Rate of Resolution
of Left Atrial Thrombus in Patients with Non-Valvular
Atrial Fibrillation: A Two-Center Retrospective Real-
World Study. J Clin Med. 2022;11(6):1520. doi: 10.3390/
jem11061520.

Lip GY, Hammerstingl C, Marin F, Cappato R, Meng IL,
Kirsch B, van Eickels M, Cohen A; X-TRA study and
CLOT-AF registry investigators. Left atrial thrombus res-
olution in atrial fibrillation or flutter: Results of a prospec-
tive study with rivaroxaban (X-TRA) and a retrospective
observational registry providing baseline data (CLOT-
AF). Am Heart J. 2016;178:126-34. doi: 10.1016/j.
ahj.2016.05.007.

Goetz LH, Schork NJ. Personalized medicine: motivation,
challenges, and progress. Fertil Steril. 2018;109(6):952-
963. doi: 10.1016/j.fertnstert.2018.05.006.

Gantsgorn EV, Safronenko AV, Gubin EV, Vlasenko
VA, Rashkova EV, Malleev IM, Ivanov AV, Gerasyuta
SS, Bulguryan GA, Osipenko YO, Denisenko OV,
Saakyan DA, Ivanova MH. Current Issues of the Use
and Efficacy of Direct Oral Anticoagulants According
their Pharmacogenetic Features. Journal Biomed.
2023;19(2):37-44. doi: 10.33647/2074-5982-19-2-37-44.
edn: DXRMDO. (Russian).

Léhteenmaiki J, Vuorinen AL, Pajula J, Harno K, Lehto
M, Niemi M, van Gils M. Pharmacogenetics of‘Blceding
and Thromboembolic Events in Direct Oral Anticoagulant
Users. Clin Pharmacol Ther. 2021;110(3):768-776. doi:
10.1002/cpt.2316.

Xie Q, Xiang Q, Mu G, Ma L, Chen.S, Zhou S, Hu K,
Zhang Z, Cui Y, Jiang J. Effect of ABCBI Genotypes on
the Pharmacokinetics and Clinical Outcomes of New Oral
Anticoagulants: A Systematic Review and Meta-analysis.
Curr Pharm Des. 2018;24(30):3558-3565. doi: 10.2174/1
381612824666181018153641.

Samo§ M, Skeretiovd M, Nosal' V, Skorfiovéa I, Bolek T,
Grendar M, Kameni§takova A, Sarlinova M, Petrovicova

22.

23.

24.

25.

26.

27.

28.

A, Jurica J, Stanciakova L, Pé¢ M, Halasova E, Kurca
E, Sokol J, Stasko J, Mokan M. ABCBI1 gene single
nucleotide variants and haplotypes in atrial fibrillation
patients experiencing adverse events on direct oral an-
ticoagulation: a whole gene exome sequencing study.
J Cardiovasc Pharmacol. 2025;86(1):50-59, doi: 10.1097/
FJC.0000000000001695.

Nakagawa J, Kinjo T, lizuka M, Ueno K, Tomita H,
Niioka T. Impact of gene polymorphisms in drug-metab-
olizing enzymes and transporters on trough concentrations
of rivaroxaban in patients with atrial fibrillation. Basic Clin
Pharmacol Toxicol. 2021;128(2):297-304. doi: 10:1111/
bept.13488.

Santos AFD, Francisco QAS, Nunes JB; Colombo:FA,
Boralli VB. ABCG2 polymorphism and rivaroxaban
pharmacokinetics in healthy individuals after a <sin-
gle dose. Braz J Med Biol Res. 2024:;57:¢13257. doi:
10.1590/1414-431X2024e13257.

Ueshima S, Hira D, Fujii“R, Kimura Y, Tomitsuka C,
Yamane T, Tabuchi Y, Ozawa T, Itoh H, Horie M,
Terada T, Katsura T. Impact of ABCB1, ABCG2, and
CYP3AS polymorphisms on, plasma trough concentra-
tions of apixaban in Japanese patients with atrial fibrilla-
tion. Pharmacogenet Genomics. 2017;27(9):329-336. doi:
10.1097/FPC.0000000000000294.

Dimatteo C, D*Andrea G, Vecchione G, Paoletti O, Tiscia
GLj Santacroce R, Correale M, Brunetti N, Grandone E,
Testa S, Margaglione M. ABCB1 SNP rs4148738 modu-
lation of apixaban interindividual variability. Thromb Res.
2016;145:24-6. doi: 10.1016/j.thromres.2016.07.005.
SNPedia.. CYP1A2 [Internet]. Available from: https:/
www.snpedia.com/index.php/CYP1A2.

Abdrakhmanov A, Akilzhanova A, Shaimerdinova A,
Zhalbinova M, Tuyakova G, Abildinova S, Albayev
R, Ainabekova B, Chinybayeva A, Suleimen Z,
Bekbossynova M. The Distribution of the Genotypes
of ABCB1 and CES1 Polymorphisms in Kazakhstani
Patients with Atrial Fibrillation Treated with DOAC. Genes
(Basel). 2023;14(6):1192. doi: 10.3390/genes14061192.
Shnayder NA, Petrova MM, Shesternya PA, Savinova
AV, Bochanova EN, Zimnitskaya OV, Pozhilenkova
EA, Nasyrova RF. Using Pharmacogenetics of Direct
Oral Anticoagulants to Predict Changes in Their
Pharmacokinetics and the Risk of Adverse Drug Reactions.
Biomedicines. 2021;9(5):451. doi: 10.3390/biomedi-
cines9050451.

PHARMACOGENETIC ASPECTS OF LEFT ATRIAL APPENDAGE
THROMBOSIS THERAPY: RESISTANCE TO TREATMENT WITH
DIREE€T ORAL ANTICOAGULANTS IN PATIENTS WITH ATRIAL

FIBRILLATION
O. V. Budrevich, V. A. Snezhitskiy
Grodno State Medical University, Grodno, Belarus

Atrial fibrillation (AF) is the most common heart rhythm disorder associated with an increased risk of

thromboembolic complications. According to various sources, the prevalence of AF ranges from 5-10% in the
population over 65 years of age. More than 90% of blood clots found in patients with non-valvular AF and 57% of
blood clots found in valvular AF are formed in the left atrial appendage (LAA). The use of direct oral anticoagulants
(DOACs) reduces the risk of thromboembolic complications in patients with atrial fibrillation. However, despite their
efficacy, clinical observations have shown that some patients still develop thrombi in the LAA while taking DOACs,
indicating resistance to anticoagulant therapy.
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Study Objective. To assess the prevalence of LAA thrombosis in patients with non-valvular AF, analyze the
effectiveness of anticoagulant therapy for LAA thrombosis, and identify possible factors associated with resistance to
DOAC:s.

Material and methods. We analyzed the scientific publications selected from the PubMed, Cochrane, Google
Scholar and CyberLeninka databases using the following keywords: "left atrial appendage”, "dabigatran”, "apixaban”,
"rivaroxaban", "edoxaban", "gene polymorphism", "pharmacogenetics"”, "ABCB1", "ABCG2," and "CYP3A4".

Results. To date, the role of ABCBI, ABCG2, CESI, CYP3A5 and SULTIAI gene polymorphisms in influencing
the efficacy and safety profile of apixaban, dabigatran, and rivaroxaban has been proven and studied. It is becoming
urgent to conduct larger, multicenter clinical studies to confirm the potential loci of genes to be tested in patients with
LAA thrombosis resistant to DOACs therapy.

Conclusion. The results of these studies can be a valuable tool for physicians when choosing appropriate dosages
of DOACs.

Keywords: ABCBI, ABCG2, CYP3A44, CYP3AS5, apixaban, dabigatran, gene polymorphism, pharmacogenetics,
atrial fibrillation, rivaroxaban
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