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Treatment Adherence as a New Choice Factor
for Optimization of Oral Anticoagulation Therapy in Patients
with Atrial Fibrillation and Hemostatic Gene Polymorphisms
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Aim. To evaluate treatment adherence and prevalence of CYP2C9 and VKORC1 gene mutations in patients with atrial fibrillation (AF) and provide ra-
tionale of choice for oral anticoagulation therapy.

Material and methods. Treatment adherence was evaluated in 137 AF patients (aged 35-85 years) with quantitative estimation of drug therapy ad-
herence along with compliance to medical support and lifestyle modifications. Among them 82 patients underwent polymerase chain reaction (PCR)
analysis of CYP2C9 and VKORC1 gene polymorphisms.

Results. Patients receiving anticoagulation therapy are characterized by lower level of adherence compared to patients without anticoagulants (65.2+19.3%
vs 68.5+19.1%; Wald-Wolfowitz; p<0.05). Considering all studied parameters men are less adherent than women (54.7£18.6% vs 60.6+16.7%;
Kolmogorov-Smirnov; p<0.05). Patients receiving new oral anticoagulants (NOAC) have better compliance compared with patients of warfarin group.
Mutations in CYP2C9 gene were detected in 32.9%, VKORC1 - in 68.3%, and their combination — in 21.9% of study participants. Warfarin thera-
py may be potentially dangerous in such patients due to low adherence.

Conclusion. Considering high prevalence of CYP2C9 and VKORC1 gene mutations treatment adherence should be estimated to optimize choice of
anticoagulation therapy. NOAC treatment should be considered in patients with low adherence for prevention of thromboembolic complications.
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MpuBepXXeHHOCTb K NeYeHUIo Kak HOBbIN ¢aKTop BbiGopa nepopanbHbIX aHTUKOArynsiHTOB y HOCcUTenen MyTauuin cUcTeMbl reMmocTasa
GonbHbIX hnbpUnnALMen npeacepann
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Lienb. OUEHNTb NPUBEPXKEHHOCTb K NIEYEHMIO U PAaCNPOCTPaHEHHOCTb MyTaumii reHoB CYP2C9 1 VKORC1 y naumeHToB ¢ hmbpunnaumen npencep-
oun (PI1), a Takxke 060CHOBATb MPUHLMMbLI BbIOOPa NepopasibHbIX aHTUKOArySIHTOB 15 3TON KaTeropum NaLmMeHToB.

Martepuan n metogpl. Y 137 6onbHbIx O 35-85 neT n3yunnm nprBepKeHHOCTb K NeYEHMIO C KOTMYECTBEHHBIM PAacYeTOM MoKa3aTenel npueep-
SKEHHOCTW K NEeKapCTBEHHON Tepanin, MeLULMHCKOMY COMPOBOXAEHMIO 1 MOAMMUKALMM 0Opa3a XM3HW. Y 82 BonbHbIX 13 3TON Xe BbIOOpKM Me-
TOA0M MONVIMEPA3HOW LenHOM peakLmm nccnegosanu nonnmopdunsm renos CYP2C9 1 VKORCT.

Pesynbrarthl. [1n5 NaLWeHTOB, NONYYaloLLIMX aHTUKOArySHTHYIO Tepanuio, XxapakTepeH bonee HN3KMI YPOBEHb NPUBEPXKEHHOCTU K NTEYEHNIO B CPaBHe-
HUM C NaUMEeHTaMu, ee He nony4alowmmm (65,2+19,3% npotrs 68,5+£19,1%; Wald-Wolfowitz; p<0,05). Mpw 3ToM Mo BCeM UCCredyeMbIM napa-
METPaM My>XUMHbI MeHee MPUBEPKEHBI K NIEYEHNIO, YeM XeHLLnHbI (54,7+18,6% npotre 60,64 16,7 %; Kolmogorov-Smirnov; p<0,05). MaumeH-
Tbl, NONyYatoLLMe BapdapviH, MeHee NpUBEP>KEHbI K leKapCTBEHHOW Tepanyini B CPaBHEHW C NaLMeHTaMu, NoyHaloLMMm HOBble NepopasibHble aH-
TrkoarynaHTel (HOAK). MyTaumn reHa CYP2C9 BbisiBneHbl y 32,9%, VKORCT -y 68,3%, a X OQHOBPEMEHHOEe HOCUTENbCTBO — Y 21,9% y4acTHn-
KOB MCCNeoBaHMSA. Y Takmx OOMbHbIX HU3KMIA YPOBEHb MPUBEPXKEHHOCTI K TeYEHMIO [eNaeT Tepanuio BapdapuHOM NOTEHLMAbHO ONacHoM.
3aknouyeHue. B ycrnoBmsax BbICOKOW pacnpocTpaHeHHoCTV MyTaumi reHos CYP2C9 1 VKORC1 ans obocHoBaHMs BbIOOpa aHTUKOArynsaHTHOM Tepa-
nvK, Hapsdy C NPOYMM, LenecoobpasHo KONMYECTBEHHO OLLeHNBaTb MPUBEPXKEHHOCTb K NeYeHMio. Y NaLMeHTOB C BbISBNEHHON HU3KOW NPUBEPXKeH-
HOCTbIO K NledeHInio ANns NpohrnakTmkm TPoMO0IMOONMYECKX OCNIOXHEHNI aHTUKOATYISHTHYIO Tepanmio cneayeT HaunHate ¢ HOAK.

KnioueBble cnoBa: BapdapyiH, HOBble NepopasbHble aHTVKOATYyAAHTbI, NpuBep>keHHOCTb, CYP2C9, VKORCT.
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Atrial fibrillation (AF), occurring with a frequen-
cy of 0.4% to 2%, represents one of the most com-
mon cardiac arrhythmias and is independently asso-
ciated with a 5-fold increased risk of ischemic stroke
[1]. High-risk patients with non-valvular AF are tra-
ditionally prescribed vitamin K antagonists (war-
farin, phenindione et al.) or direct thrombin /Xa fac-
tor inhibitors also called new oral anticoagulants
(NOAC) for stroke prevention.

Warfarin has been used for decades, however, con-
sidering some pharmacokinetic and pharmacodynamic
features, potential drug and food interactions along
with narrow therapeutic range, it requires thorough
monitoring of international normalized ratio (INR) le-
vel, while treatment is potentially accompanied by com-
plications. Optimal INR range of 2.0 to 3.0 units is as-
sociated with reduced risk of stroke by 64%, but large
meta-analysis of eight randomized studies shows that
patients on warfarin present target therapeutic range
of INR only during 55-68% of the time [2].

Inadequate INR control in patients receiving war-
farin may contribute to serious adverse events in 12%
of cases while 2% of complications lead to death [3].
[t was demonstrated that 3.8 % of patients taking war-
farin experienced minor gastrointestinal bleeding, 1.9%
- major bleeding, and 0.4% - intracranial hemorrhage
[2]. Hemorrhagic complications are often associated
with numerous predisposing factors, including food
and drug interactions, dosage regimen violation as well
as gene mutations involved in warfarin metabolism.
However, reliable strategies to prevent bleeding com-
plications are still lacking.

Warfarin should be taken at one and the same time,
and its potential pharmacological interactions re-
quire strict consideration of all concomitant therapy.
Patients need to be aware of the importance of re-
gular lab visits and longtime INR control despite sig-
nificant time consumption. Thus, high adherence to
medical treatment is necessary to provide adequate pro-
phylaxis of warfarin therapy complications.

In respect of possible food interaction of warfarin,
dietary interventions also contribute the prevention of
excessive or insufficient anticoagulation. Eating foods
containing vitamin K is not prohibited but requires re-
gular and unvaried dietary regimen. At the same time
a whole series of food interactions between warfarin
and garlic, green tea, grapefruit, grapes, cranberries
etc. are reported and therefore their concomitant use
is not recommended. High adherence to diet re-
quirements can be achieved only in patients with good
compliance to lifestyle modifications.

Unpredictable variability of warfarin concentration
represents another challenging problem in patients
with mutations of CYP2C9 and VKORC1 genes,

Ounbpunnauma npencepamii (Pr1), BCTpeyasncs € HacTo-
Ton o1 0,4% po 2%, SBNSeTCcqd OAHOW 13 CaMbiX Pacnpo-
CTPaHeHHbIX (POPM HapyLLeHWsA cepaedyHoro putMa. Ee Ha-
JIYME HE33aBUCMMO CBA3AHO C 5-KPaTHbIM YBENMYEHUEM PUC-
Ka vemMmnyeckoro uHcynera [1]. Ing npodunakTuky MHCynsra
B rpynmnax MoBbILEHHOIO PMUCKa y NaLMEHTOB C HeKManaH-
HbIM reHe3oM DT obLENPUHATO Ha3HAYeHNe aHTaroHNCTOB
BMTaMMHa K (BapdapuH, heHVHOMOH 1 Ap.) UK HOBbIX Me-
popanbHbIX aHTUKoarynsaHtoB (HOAK) — npsamMbix MHTMOW-
TOpPOB TPOMOWHA, NPAMbIX UHTMOUTOPOB Xa hakTopa cBep-
TbIBaHWUS.

BapdaprH CNonb3yeTca Ha MPOTAXEHUM MHOTUX OeCATU-
NeTUIA, OQHAKO BCNeACTBME 0COOEHHOCTEN (hapMaKOKUHETUKM
1 hapMakoaMHaMUKL, BONBLIOTO Y1Ca NEKAPCTBEHHbIX U NK-
LLIEBbIX B3aVIMOLEMCTBIM M Y3KOrO TepaneBTUHeCcKOro AManasoHa,
ero npvem TpebyeT TLLATeNbHOrO MOHUTOPUHIA YPOBHS MEX-
JlyHapOoOHOro HOPManM30BaHHOIo oTHoLWeHNa (MHO) 1 yacTo
COMPOBOX/JAETCSA OCNOXHEHMAMW. B 003e, nogaepmBatoLLEe
MHO ot 2,0 no 3,0 ef., BapdapuH CHUXaeT PUCK MHCYNbTa Ha
64%, OfHaKO MeTaaHan13 BOCbMU PaHOOMU3NPOBAHHBIX UC-
CN1eoBaHNI CBNAOETENBCTBYET, HTO B LIENEBOM TepaneBTNHeCckoM
AnanasoHe MHO octaetcsa Tonbko B 55-68% Bpemenn [2]. He-
00CTaTOYHbIN KOHTponb MHO Ha doHe npuema BapdapuHa y
12% naumeHToB COMPOBOXAAETCA CEPbe3HbIMI HeXenaTeslb-
HbIMU 3(eKkTaMun, KoTopble y 2% MauneHToB NpUBOIAT K
cvepTu [3]. Ha doHe nprieMa BapdapriHa 3,8 % naumneHToB ne-
peHecsIn Marsble Xefyoo4HO-KMLLeYHble KpoBoTedeHnd, 1,9%
- Oonblume kposoTedeHus, a 0,4% — BHyTpUYepenHoe Kpo-
BOM3NUsIHWE [2]. Pa3BUTHE reMopparnyeckinx OCIoXHEHNN Ya-
CTO CBSI3aHO C BO3AEWCTBMEM MHOMOUYUCIEHHBIX CIy4arHbIX
hakTOpOB, BKIIOYasA MULLEBbLIE W NTeKAPCTBEHHbIE B3aMOAEN -
CTBUA, HapYyLLEHVE PeXnMa npmemMa 1 4o3MPOoBaHNg, a Takxe
HanM4YMeM MyTaLLMI reHOB, YHaCTBYIOLLMX B MeTabonm13Me Bap-
apuHa. OfiHaKo HaflexHble cnocobbl NpeaoTBpaLLeHUs re-
MOppParn4eckimx OCIOXHEHN NOKa OTCYTCTBYIOT.

BapdapvH cnenyet npuHMMaTh B O4HO W TO XXe BpeMs, a ero
MHOTOYMCIIEHHbIE NIeKapCTBEHHbIE B3aUMOAENCTBUS TpebytoT
CTPOroro y4eTa 1 CObMoAeHNs JO3MPOBOK BCEX COBMECTHO MPK-
HMMaeMbIX nekapcTs. AAUTenbHbIN 1 perynsapHbIA KOHTPOMb
MHO TpebyeT OT NaumeHTa 0CO3HaHMS BaXKHOCTU U TOTOBHOCTU
K crcTeMaT4eckoMy NoceLLeHMio Nabopatopum 1 Bpada, 3a-
TpaT NIMYHOro BpeMeHn. TakuM 0Opa3oM, BbiCOKas npuBep-
>KEHHOCTb K MEAMLMHCKOMY COMPOBOXAEHUIO ABAAETCA He-
obxoaMMbIM yCrioBMEM Ans obecnedyeHus nNpodunakTikm
OCJIOXXHEHWV Tepanum BapdaprHOM.

Y4nTbiBaf NuLLEBBIE B3aUMOLENCTBUSA BapdapuHa, Co-
onofieHe ANeTbl TakxKe OTHOCUTCS K cnocobam npodunakTi-
KM Ype3MepHOW UM HedoCTaTOYHOW aHTUKoarynsumMm. Yno-
TpebneHwe NpoayKToB, CoOAePXKaLLMX BUTaMUH K, He 3anpeLLieHo,
HO TpebyeTcs perynspHoe 1 0fMHaKOBOE 1X notpebneHwe. Mpwu
3TOM ONWCaH LeNbi pag NULLEBbIX B3aMMOLENCTBUIA Bapda-
PWHa C YCHOKOM, 3eMeHbIM YaeM, rpenndpyToM, BUHOMPaLOM,
KIIOKBOW 1 Ap., yNoTpebneHmne KOTOpbIX MpW ero npuemMe He-
XenatenbHo. XecTtkoe cobnogeHne TpeboBaHWIM ANeTbl OCy-
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providing up to 50% of dose variation in European
population.

The most significant mutations and common
polymorphic alleles are CYP2C9*2 and CYP2C9*3.
Both alleles contribute to significant decrease in
CYP2C9 enzyme activity whereas carriers of those al-
lelic variants represent more than 3-fold increase of
bleeding risk due to excessive anticoagulation [4]. The
presence of CYP2C9*2 or CYP2C9*3 alleles is asso-
ciated with 12% and 5% residual fermentative activity,
respectively [5]. It consequently reduces the rate of bio-
transformation of xenobiotics while increasing their
peak concentration. As a result, carriers of these mu-
tations are "slow metabolizers", while overall preva-
lence of CYP2C9 variant is 20-25% in hepatic cy-
tochrome P450 enzymes and CYP2C9 activity is re-
duced mostly in case of CYP2C9*3 polymorphism [5].
This is especially important as AF patients may be ad-
ministered various drugs metabolized by cytochrome
P450 (amiodarone, losartan, torasemide, ibuprofen,
celecoxib, omeprazole, norfloxacin, erythromycin
and others). In general, concomitant medicaments and
foods can provide up to 20% of the variability of war-
farin dose [4].

As a product of another important VKORC1 gene,
subunit 1 of phyllochinone-epoxide reductase com-
plex may also contribute to warfarin activity. Ap-
proximately 45% of Europeans have T-allele in the lo-
cus 1173 of VKORC1 gene, which is accompanied by
high sensitivity to warfarin and the risk of over-anti-
coagulation [5]. Genetic polymorphism of C+1173T
and G+3673A alleles is associated with increased ac-
tivity of the VKORC1 enzyme; therefore reduction of
background warfarin dose is needed.

Mutations in VKORC1 and CYP2C9 genes can de-
termine about half of dose dispersion in patients tak-
ing warfarin and thereby predispose to various com-
plications. Although VKORC1 or CYP2C9 gene poly-
morphisms or its combination not always lead to
bleeding events, such patients may need lower dose
of warfarin and require aggressive control of coag-
ulation state while the risk of drug interactions is high-
er. We believe that combined effect of several factors
is very dangerous. Violation of warfarin treatment reg-
imen is accompanied by high risk of bleeding com-
plications, while its combination with VKORC1 and
CYP2C9 gene mutations can lead to very serious con-
seguences.

Nowadays the prevalence of VKORC1 and CYP2C9
polymorphisms in Russia is underinvestigated. Data
about Western Siberia population, which is charac-
terized by specific ethnic and historical features with
high prevalence of Mongoloid genes, are lacking.
Quantitative assessment of treatment adherence in

LLLECTBMMO LB NaLMEHTaMK C BbICOKOW MPUBEPIXKEHHOCTHIO
K MoAMdrKaLmm 0bpasa XN3HW.

ElLle ofiHY NpobneMy NpeacTaBsieT HenpeackasyeMoCTb KOH-
LeHTpauun BapdapuHa npu mytaumax reHos CYP2C9 u
VKORC1, obecneunBaioLmx Ao 50% BapuabenbHOCTM ero A03b!
y VL, €BPOMENCKOrO MPOUCXOXKAEHMS.

Hanbonee 3Ha4MMbIMUK 1 HaCTO BCTPEYAOLMMMICS NOSU-
MopdHbIMK annenamu asnsiotcs CYP2C9*2 mn CYP2C9*3.
Oba annens cas3aHbl C 3aMeTHbIM CHVKEHWEM aKTUBHOCTU cbep-
MeHTa CYP2C9, 1y HocuTenem Takmx annenbHbIX BapUaHTOB pUCK
KPOBOTEYEH W 113-3a YPE3MEPHOW aHTUKOAMyNsaLM BO3pacTaeT
Oonee yeMm B 3 pasa [4]. Hanuune annens CYP2C9*2 npuso-
ANT K 12% OCTaTo4HOWN (hepMEeHTaTUBHOW aKTMBHOCTM, @ annens
CYP2C9*3 -k 5% [5]. 210, COOTBETCTBEHHO, CHUXAET CKOPOCTb
BroTpaHchopmMaLLK psaa KCeHOBMOTUKOB W MOBBILIAET WX MW~
KOBYIO KOHLEHTpauuio. B pesynbrate HOCUTENW yKa3aHHbIX
MYyTaLUI SBASIOTCA «MeNeHHbIMU MeTabonmn3aTopaMm», npu
3ToM akTuBHOCTL CYP2C9 cHWXaeTcs B Oonbluen CTeneHu
npw Hanu4um BapwraHta CYP2C9*3, a pepmeHT CYP2C9 co-
ctaBnseT 20-25% oT ne4eHOYHOM CUCTeMbI LMTOXpoMa P450
[5]. MocnenHee TeM Dornee BaxHO, MNOCKOMbKY NaumeHTam ¢ OI
MO OCHOBHOMY M COMYTCTBYIOLLIM 3300neBaHUSM MOXET ObITb
Ha3HayeH psaa NpenapaToB, MeTabONN3MPYIOLLMXCS C Er0 y4a-
cTveM (amMmnoaapoH, No3apTaH, Topacemua, nbynpodeH, Le-
nekokcmb, oMenpasos, HopnoKcaumH, 3pUTPOMULH U Apy -
rve). B uenomM npuHWMaemble NekapcTBeHHble CPefcTBa U
nuLeBble NpoayKTbl MoryT obecneynts o 20% M3MeHYMBO-
CTV 003bl BapdapurHa [4].

He MeHee BaXKHbIM MO BIVAHMIO Ha aKTVBHOCTb Bapdapu-
Ha siBnseTcs reH VKORCT, npomyKT KOToporo — cyobeanHm1La
1 DOUNNOXMHOH-3MOKCUAPEAYKTAa3HOMO KOMIMIeKCa — CIy>XKUT
hepmeHTOM akTUBaLMK BapdapuHa. MpubnmsntensHo 45%
eBponeuLeB nmMetoT T-annens B nokyce 1173 reHa VKORCT,
4TO COMPOBOXAAETCH BbICOKOW HyBCTBUTEIbHOCTbLIO K Bapda-
PUHY U PUCKOM Ype3MepHoW aHTukoarynsumm [5]. Hocum-
TenbctBO nonuMopdHbix annenen C+1173T n G+3673A
reHa VKORC1 conpoBoxxnaeTca NoBblLLEHNEM aKTUBHOCTU (Pep-
mMeHTa VKORC1 1 HeobXoOMMOCTbIO CHUXEHUST (hOHOBOWN
003bl BapdapuHa.

Mytaumm VKORC1 1 CYP2C9 0ObSACHSAIOT OKOMO MOMOBUHbI
Ancnepcmm 0o3 y NaumeHToB, NPUHUMAIOLLMX BapdapyuH, YTO
CO3[a€eT LWMPOKMIA KPYT NPeanochifiok K pa3BUTUIO OCIIOXHe-
HWUW. W XOTa caM PaKT Hann4nus MyTaumm U /nm nx CoMeTaHns
He obf3aTenbHO MPUBOAMT K reMopparnyeckMmM OCroXHe-
HWAM, naumeHtam ¢ Mytauusamm reHos VKORCT n CYP2C9 mo-
XeT TpeboBaThCs MeHbLUas [03a BapdapuHa, pUCK nekapct-
BEHHbIX B3aMMOAENCTBII Y HUX BblLLE, @ KOHTPOSb CTaTyca Koa-
rynsaumm oomkeH ObiTh elle bonee xectkuM. COBMeCTHOe xe
BO3[eNCTBME HECKOMbKMX (DaKTOPOB, Ha HalL B3rNag, ABnseT-
€ BECbMa OnacHbIM. HapyLleHne TexHONnornmm Tepanmm Bap-
aprHOM camo Mo cebe HeceT BbICOKME PUCKM remMopparnye-
CKMX OCIIOXKHEHWW, @ B COHETAHNW C HaNMYMemM MyTaLmii reHoB
VKORC1T 1 CYP2C9 MOXeT NpUBECTU K KparHe TaXKeNbIM Mo-
CNencrByAM.
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AF patients receiving anticoagulants was first avail-
able in 2015 and was never performed before in
Siberia region.

Aim of the study was to evaluate treatment ad-
herence and prevalence of CYP2C9 and VKORC1 gene
mutations in patients with AF and provide rationale of
choice for oral anticoagulation therapy.

Material and methods

The study included 137 AF patients (68 men and
69 women) aged 35 to 85 years who were hospita-
lized to Omsk Regional Clinical Cardiology Dispensa-
ry and Omsk Municipal Clinical Hospital#2. Index of
clinical symptoms evaluation of European Heart Rate
Association (EHRA) distributed by classes of severity
as follows: EHRA-I — in 4 patients (3 men, 1 woman),
EHRA-Il — in 63 patients (32 men, 31 women),
EHRA-IIl — in 64 patients (31 males, 33 females), and
EHRA-IV —in 6 patients (2 men, 4 women). The study
was performed in accordance with medical standard
91500.11.0002-2002.

The first stage included quantitative assessment of
drug treatment adherence and compliance to med-
ical support and life style modification [8] using a ques-
tionnaire consisting of 25 multiple choice questions.
Then the score was summarized and treatment com-
pliance was calculated.

At the second stage, 82 patients (39 men and 43
women) aged 35-85 years, were randomized into sub-
group to evaluate the polymorphism of CYP2C9 and
VKORC1 genes with polymerase chain reaction (PCR)
analysis. Alleles of rs1799853 (Arg144Cys,
CYP2C9*2) and rs1057910 (lie359Leu, CYP2C9*3)
of CYP2C9 gene along with rs9934438 (C+1173T)
andrs9923231 (G+3673A) of VKORC1 gene were
identified. The study was performed in central research
laboratory of Omsk State Medical University.

The level of statistical significance was determined
at a probability less than 0.05. In all possible cases
of parametric study t-test Student was used. The most
sensitive criteria for non-parametric analysis were
Wald-Wolfowitz, Mann-Withney, Kolmogorov-
Smirnov, Kruskal-Wallis, Pierson and the median
test. Other non-parametric criteria were used for
matched or paired data including Friedman, Kendall
(t) and Spearman's rank correlation (ps) coeffi-
cients along with Wilcoxon Signed Rank Test. Pear-
son's x2 test and Fisher criterion were applied for un-
paired data to evaluate the independence of the nom-
inal variables. Both the McNemar's and Cochran's
Q tests provided stronger evidence for a statistically
significant treatment effect of different tactics. Sta-
tistical analysis was performed using Statistica 6.1 soft-
ware (Statsoft Inc., USA).

Mpy 3TOM pacnpoCTPaHeHHOCTb NONMMOP(U3Ma reHOB
VKORC1 n CYP2C9 B Poccnm nsydeHa mMano, a B nonynaumm 3a-
nagHon Cnburpw, MMeEloLLEen CBOM STHUYECKME 1 NCTOPUYECKme
0CODEHHOCTU HOPMUPOBAHNS N BbICOKOE KONUYECTBO «MOH-
rONOMIHbIX» FeHOB, Takme NCCefoBaHuA 4O HaCTOALLErO Bpe-
MeH OTCyTCTBOBANN. B CBA3M C TeM, HTO METOAbI KONNYEeCTBEHHOM
OLLeHKW npmBep>eHHoCT o 2015 . oTcyTCcTBOBanNu, y nony-
HaOLLMX aHTUKOArynsiHTbI OonbHbIX DI KONMYeCTBEHHAs OLEH-
Ka MPVIBEPXXEHHOCTM K NTeYEHMIO paHee He BbINOSIHANACh.

Llenbto 1ccneioBaHms ObUTo OLIEHUTb NPUBEPXKEHHOCTb K J1eYe-
HUIO 1 PacnpPOCTpaHeHHOCTb MyTaumin reHoB CYP2C9 n VKORC1
y BonbHbIx D1, a Takxxe 060CHOBaTb MPUHLIMMbI BbIDOPa Nepo-
panbHbIX @HTUKOATYNAHTOB ANSt STOM KaTeropymm NaLeHToB.

MaTepman n meToabl

B mnccneposaHme BkJodeHo 137 naumertos ¢ Ol (68
MY>KUYMH 1 69 XeHLLWH) B BOo3pacTe oT 35 fo 85 feT, Haxoas-
LLMXCS Ha CTaLMOHapHOM 0bcefoBaHuUM 1 neveHumn B 6Y300
«KnuMHNYeckui kapamonormdeckmuii amcnaxcep» (OMck) m
BY300 MKBCMT Ne 2 (Omck).

NHOEKC OueHKM KNMHMYeCKX CMATOMOB EBponeickom ac-
coumaummn cepaeyHoro putMma (EHRA), cazaHHbix ¢ OI1, pac-
npenensncs no Knaccam TaXecTu cnemytouwmMm obpasom:
EHRA-I — y 4 naumeHToB (3 MyXXduHbl, T XeHuimHa), EHRA-II
—y 63 (32 My>XUuHbI, 31 XeHLwmHa), EHRA-1II —y 64 (31 Myx-
YKHbI, 33 KeHLWWH) 1 EHRA-IV Y 6 (2 My>KUMHbBI, 4 XeHLLIHbI).
WNccnepoBaHue BbIMofiHeHO B cooTtBeTctBuM ¢ OCT
91500.11.0002-2002.

MepBbI 3Tan WUCCNefOoBaHWS BKOYaN KOMMYECTBEHHYIO
OLLEHKY MPUBEPXEHHOCTN K NEKAPCTBEHHOM Tepanunu, npu-
BEPXXEHHOCTV MeLVLIMHCKOMY COMPOBOXAEHMIO U NpUBEpP-
KEeHHOCT MoandmKaLmmn obpasa xm3Hu no H.A. Hukonaesy
(2015) [8] c ncnonb3oBaHeM ONPOCHMKA, BKItoYatoLLero 25
BOMPOCOB C 6-10 BapuaHTaMum OTBeTOB. OTBET Ha KaxAbIV BO-
NpOoC oLEeHWBanu B ©annax, KoTopble CyMMUPOBAM U paccin-
TbIBa/IM NMOKa3aTtenm NprBep>XXEHHOCTH.

Ha BTOpOM 3Tane B chOpMMPOBAHHOW METOLOM PaHLO-
MM3aLMN NMOABbLIOOPKe 13 82 NaUMeHTOB (39 My>UMH 1 43 XKeH-
LMHbI) B BO3pacTe 35-85 neT oLeHWIM NonnmmMopdunsmM reHos
CYP2C9 n VKORC1 MeTogoM NofMMepPasHoOM LEMHOW peakLn
(MLP). Onpenenany HOCUTENLCTBO MONMMOPMHbIX annenemn
rs1799853 (Arg144Cys, CYP2C9*2) nrs1057910 (lie359Leu,
CYP2C9*3) reHa CYP2C9; rs9934438 (C+1173T), n
rs9923231 (G+3673A) reHa VKORC1. ccneqoBaHue marte-
prana BbINOAHANM Ha ©a3e LIHWIT FTBOY BMNO «OMIMY»
MwuH3gpasa PO.

My CTaTUCTHeCKoV 0DpaboTke AaHHbIX YPOBHEM 3HAYMOCTU
yCTaHaBNMBanM BepOATHOCTL o MeHee 0,05. Bo Bcex cnydasx npw
BO3MOXHOCT/ MapaMeTPUHECKOro NCCefoBaHNS MPYUMEHSANN
t-kputepum Student. Ecnn nocraBneHHble 3agadqn He MO
ObITb M peLLeHbl, TPUMEHSANI HenapaMeTpPUYecK aHanms, B
Kak[,OM KOHKPETHOM CJ1y4ae oTAaBas npeanoyteHue Hanbonee
YyBCTBUTENBHOMY KpuTepuio. [ns NpoBepKn rmnotes o npu-
Ha[NEXHOCT HEe3aBMCKMMbIX BbIOOPOK K OHOPOAHbIM COBO-
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Results

The study enrolled 137 AF patients, among them
68 men (mean age 65+10.3 years; body mass index
31.3%+6.1 kg/m?) and 69 women (mean age 67.8+8.3
years; body mass index 29.3+4.7 kg/m2). Age struc-
ture of participants is represented on figure 1.

Newly diagnosed AF was registered in 4 patients
(2.9%), 44 patients had paroxysmal form (32.1%),
47 patients demonstrated persistent form (34.3%)
and permanent AF was diagnosed in 42 cases
(30.7%). The majority of patients (n=89, 65%) re-
ceived anticoagulants with overall rate of warfarin and
NOAC administration of 45.3% (62 cases) and
19.7% (27 cases), respectively, while 48 patients re-
ceived antiplatelet therapy (35%).

Patients treated with anticoagulants, demon-
strated lower level of adherence to the treatment com-
pared with patients not receiving anticoagulants.
The most significant differences were observed in the
level of adherence to drug therapy (65.2+19.3% vs
68.5+19.1%, respectively; Wald-Wolfowitz; p<0.05).
Men were significantly less compliant than women:
adherence to drug therapy was 54.7+18.6% vs
60.6+16.7%, respectively (Kolmogorov-Smirnov;
p<0.05) while compliance to medical support was
60.1£19.6% vs 70.2+17.8%, respectively (Wald-
Wolfowitz; p<0.05).

Finally, overall (regardless of sex) treatment ad-
herence was lower in patients taking warfarin com-
pared with those receiving NOAC (63.8£19.2% vs
68.3%£19.7%, respectively), although the difference
wasn't statistically significant. Among men, receiving
NOAC, compliance with the medical support was sig-
nificantly higher than in men receiving warfarin
(64.3£23.3% vs 61.5£18.8%, respectively; Wald-
Wolfowitz; p<0.05), whereas this difference wasn't
found in women. Lower level of drug adherence was
also demonstrated among men compared with
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Figure 1. Age structure of study participants
PucyHok 1. Bo3pacTHas cTpyKTypa y4acTHUKOB
nccnefoBaHuUs

KyMHOCTAM MCronb3oBanm Kputepin Wald-Wolfowitz, Mann-With-
ney, Kolmogorov-Smirnov, Kruskal-Wallis, Pierson v MeamaHHbIN
KpuTepun. [1ns npoBepKy rmnoTes o NPUHAANEXHOCTM CBA3aH-
HbIX BbIOOPOK K OHOPOLAHbLIM COBOKYMHOCTAM MPUMEHSANN KPU-
Tepum Wilcoxon, Friedman 1 Kendall, a Takxke paHroBble Koadh-
hurLmeHTbl koppensauum Spearman (ps) 1 Kendall (t). HesaBu-
CYMOCTb 3MepsieMbIX NMepeMeHHbIX B HOMUHAbHOW LLKase Mpo-
Bepsnn Kputepusami Fisher u Pierson 2. OTcyTcTBme achdekTa BO3-
0encTBuns oleHmBanu kputepuammn McNemar n Cochran. Cra-
TUCTMYecKast 0bpaboTKa MaTeprana BbINonHeHa Npy NOMOLLM CTa-
TUCTYeCKOro nakeTa Statistica 6.1 (Statsoft Inc., CLLA).

Pe3ynbTaThl

/13 BKIIIOYEHHbIX B MCCnefoBaHWe naumeHToB (n=137)
Oblno 68 My>xHMH (cpenHni BospacT 65+10,3 neT; MHOEeKC Mac-
cbl Tena 31,3+6,1 kr/m2) 1 69 XeHwmH (cpegHUin Bo3pacTt
67,8+8,3 neT; nHAEKC Macchl Tena 29,3+4,7 kr/m2). Bos-
pacTHasa CTPYKTYpPa y4aCTHUKOB UCCIef0BaHUA NPeacTaBieHa
Ha puc. 1.

Cpeon nauyveHToB BriepBsble BbifgBNeHHas dopma DI Ha-
onioganach B 4 cnydasx (2,9%), napokcrsmarnbHas hopma — B
44 (32,1%), nepcmctupyiollas opma — B 47 (34,3%), no-
cTosHHas opma — 42 cnydas (30,7 %). AHTrarperaHTbl nony-
yanu 48 naumnerTos (35%), aHTMKoarynsHTbl — 89 (65%), 13
HUX 62 NpWHUMany BaptdapwH (45,3%), 27 — HOAK (19,7%).

MauneHTbl, NoNy4YaBLUMe aHTUKOArynaHTbl, AEMOHCTPUPO-
Ban B LLeNIOM Doree HU3KMIA YPOBEHb MPUBEPXKEHHOCTM K fleye-
HMIO B CPAaBHEHMM C NaLMeHTaMK, He MOMyYaBLUMMM aHTUKOa-
rynsHTbl. Havbonee 3Ha4MbIMU SBASANNCL Pa3nYms Mo ypoB-
HIO MPUBEPXKEHHOCTY K NlekapcTBeHHOM Tepanum (65,2+19,3%
npotms 68,5+19,1%, cootBeTcTBeHHO; Wald-Wolfowitz;
p<0,05). My>X4MHbl OKa3anmch CyLLIeCTBEHHO MeHee Npusep-
KeHbl K NIeYEHMIO, YeM >XEeHLUMHbI: NPUBEPXXEHHOCTb K fle-
KapcTBeHHOW Tepanun — 54,7+18,6% npotre 60,6+16,7 %0
cootBeTcTBEHHO (Kolmogorov-Smirnov; p<0,05); npusep-
SKEHHOCTb K Me4MLMHCKOMY conpoBoxaeHmio — 60,1+19,6%
npotne 70,2+£17,8%, cootBeTctBeHHO (Wald-Wolfowitz;
p<0,05).

HakoHel, nprBepXeHHOCTb K NeveHuio (6e3 yyeTa nona)
Obina HUXe y NauMeHToB, NPUHUMABLUMX BapdapuH, Yem
HOAK (63,8+19,2% npoTtne 68,3+19,7%), x0T CTaTUCTU-
4eCKOW 3HAYNMOCTM 3TW Pas3NnNYMa He gocTurnn. Cpegun Myx-
4uH, nonydasLumx HOAK, npmBep>XeHHOCTb K MeANLMHCKOMY
COMPOBOXAEHMIO OblINa 3HAYVMO BbILLIE, HEM Y MOMYYaBLLNX Bap-
apuH (64,3£23,3% npotne 61,5+18,8%; Wald-Wolfowitz;
p<0,05), y XEHLLMH Xe Takue pa3nu4uns otcytctBoBanu. Kpo-
Me TOro, NPMHMMaBLLMeE BapdapyH My>XHMHbI OKa3anuce Me-
Hee NpuYBEep>KeHbl K NIeKapCTBEHHOW Tepanmm, Yem XeHLLMHbI
(58,4+18,2% npotnB 69,5£18,7%; Kolmogorov-Smirnov;
p<0,05).

pu aHanu3e 4acToTbl HOCUTENBCTBA NOAVMOPMHBIX anne-
nen CYP2C9*2 n CYP2C9*3 reHa CYP2C9 cpean naLmeHToB,
BKJIOYEHHbIX B UCCIe0BaHMe, YCTaHOBEHO, YTO UX pacnpo-
CTPaHEeHHOCTb MMeeT MonynaUMoHHbIe 0CODEHHOCTU. BcTpe-

498 Rational Pharmacotherapy in Cardiology 2016;12(5) / PaunoHansHas ®@apmaxotepanus 8 Kapaunonorum 2016;12(5)



Treatment Adherence and Anticoagulants in Atrial Fibrillation
[TpUBEPXKEHHOCTb K IEHEHNIO W aHTUKOArysiHTbI npu Of1

women receiving warfarin (58,4 £ 18,2% vs. 69,5
+ 18,7 %; Kolmogorov - Smirnov; p <0.05).

When analyzing the prevalence of polymorphic
CYP2C9*2 and CYP2C9*3 alleles of CYP2C9 gene
among patients enrolled in the study, some special pop-
ulation characteristics were demonstrated. The inci-
dence of polymorphic CYP2C9*2 allele was 20.7%
while CYP2C9*3 allele was registered in 12.2% of pa-
tients. Overall rate of CYP2C9 gene mutation was
32.9%. The allele CYP2C9*3 was significantly more
frequent in men (15.4%) than in women (9.3%)
(Pierson, %2<0.05). The difference in CYP2C9*2
prevalence between men (17.9%) and women
(23.3%) was non-significant. The presence of
CYP2C9*3 polymorphism leads to maximal reduction
of CYP2C9 enzyme activity and, consequently, to
greater risk of bleeding and drug interactions during
warfarin treatment. Therefore the higher prevalence
of CYP2C9*3 in men should be considered when
choosing anticoagulant therapy.

Taking into account that some medications (amio-
darone, losartan, torasemide etc.) may also influence
on CYP2C9 enzyme activity, we evaluated the frequency
of prescription of drugs that reduce the activity of
CYP2C9. It was shown that 36 patients took amio-
darone, among them 30.5% demonstrated mutations
in CYP2C9 gene. Losartan was administered to 10 pa-
tients with 1 case of CYP2C9*2 polymorphism.
Torasemide was included in the treatment scheme of
42 patients, where 28.6% were carriers of CYP2C9
gene mutation. At the same time 17 patients took both
amiodarone and torasemide while 4 of them shown
CYP2C9 mutations.

During VKORC1 gene mutation analysis the preva-
lence of polymorphic alleles (isolated C+1173T and
G+3673A or their combination) was 68.3% (66.7%
in men and 69.7% in women). The mutant 1173 al-
lele was observed in 62.1% patients (64.1% in men
and 60.5% in women). Overall rate of heterozygous
form (C/T) of 1173 allele was 54.8% (56.4% in men
and 53.5% in women). The mutant homozygous
form (T/T) of 1173 allele was found in 7.3% of patients
(7.7% in men and 6.9% in women). It should be not-
ed that patients with 1173 (T/T) genotype had min-
imal synthesis rate and therefore minimal concentration
of phylloquinone-epoxide reductase enzyme which de-
termined tendency to excessive anticoagulation.

Polymorphism of 3673 allele was observed in
64.6% of patients (64.1% in men and 65.1% in
women). The rate of heterozygous form (G/A) of 3673
allele was found in 50% of patients (48.7% in men
and 51.2% in women) while 14.6% of patients
(15.4% in men and 13.9% in women) revealed ho-
mozygous form (A/A). These polymorphisms may in-

4aeMoCTb noammopgHoro annena CYP2C9*2 cocrasmna
20,7%, annena CYP2C9*3 - 12,2%. CyMMapHO MyTaumu reHa
CYP2C9 obHapyxeHbly 32,9%. Annenb CYP2C9*3 BcTpeyancs
3HaYMMO Halle y My>XUnH — 15,4%, Yyem y XeHwmH — 9,3%
(Pierson, %2<0,05). Annenb CYP2C9*2 BcTpevancay 17,9%
MY>KHUH Uy 23,3 % XEeHLLUMH, OAHAKO Pa3fnnyums He MMeNn CTa-
TUCTNYECKOW 3HAYMMOCTW. Hanuyve nonnmMop@HOro annens
CYP2C9*3 npnBoauT kK 6onee BbIpaxeHHOMY CHUXEHMIO aK-
TBHoCTK bepmeHTa CYP2C9 1, cnegoBaTenbHo, K 6onbLieMy
PUCKY KPOBOTEYEHWNI 1 NIeKaPCTBEHHbIX B3aMOLENCTBMM Ha
doHe Tepanun BapPapuHOM. Y MYX4YMH PUCK Hann4ma
CYP2C9*3 oka3zancs Bbllle, YeM Y XeHLLMH, 4TO HeoOXoAMMO
y4UTbIBaTb MPW Noabope aHTUKOArynsiHTHOM Tepanmn,

Y4UTbIBas, YTO Ha aKTUBHOCTbL pepMeHTa CYP2CO BnvseT He
TONBKO HaNM4e MyTaumi, HO 1 NpueM psga nekapcrs (ammo-
[lapoH, No3apTaH, Topacemup), Obina M3ydyeHa YacToTa Ha-
3Ha4YeHU NpenapaToB, CHKXalWMX akTeBHocTb CYP2CO.
Oka3anocb, 4T0 aMUOoLapOH NPUHUManN 36 4ennoBek, U3 HUX
y 30,5 % obHapyeHbl MyTaumm reHa CYP2C9. JlozapTtaH npu-
HUMann 10 Yenosek, 13 HUX y 1 obHapyxeH annens CYP2C9*2.
TopaceMup, BXoAMN B CXxeMy NedeHusa y 42 4enosek, 13 HUX
28,6% — HocuTenu MyTaumm reHa CYP2C9. IMpwn atoM 17 Ye-
NoBeK NPUHYMany 0gHOBPEMEHHO aMVOAAPOH M TopaceMmA,
3 KOTOPbIX Yy 4 0OHapy>xeHbl MyTaummn CYP2C9.

Mpw aHanmse mytaumn reHa VKORC1 BbISIBNEHO, YTO pac-
NPOCTPaHeHHOCTb NONMMOPMDHBIX annenen (CoBMecTHoe nnum
n3onmpoBaHHoe C+1173T n G+3673A) coctaBmna 68,3%
(66,7% Y My>XHINH 1 69,7 % Yy XeHWMH). MyTaHTHbIN annenb
1173 BcTpevancsay 62,1% obcnenyembix (64,1% My>X4YUH 1
60,5% >eHwuH). Annens 1173 B reteposurorHoin chopme (C/T)
Obin 0OHapyxeH y 56,4 % My>X4MH 1 53,5% XeHLWH, a B Ue-
nom — y 54,8% obcnegyembix. MyTaHTHas roMo3uroTHas
copma annens 1173 (T/T) Bcrpevanack y 7,3% OonbHbix (7,7 %
MY>KHYUH 1N 6,9% XeHLMH). OTMETUM, YTO Y NNL, C FeHOTUMOM
1173 (T/T) ckopoCTb C1HTE3a, @ NMOTOMY W1 KOHLIeHTPaLms dhep-
MeHTa (UNNOXMHOH-3MOKCUAPEAYKTa3bl MVHMMAaNbHa, YTO
00yCnaBMBaEeT BblpaXkeHHYIO CKITOHHOCTb K aHTUKOArynsumm.

MNonumMopduam annens 3673 obHapyxeH y 64,6% nauu-
eHTOB (64,1 % My>X4MH 1 65,1% >XeHLLMH). Annens 3673 B re-
Tepo3unrotHon opme (G/A) obHapyxeH y 50% obcrnenyembix
(48,7 % MYyX4MH MUY 51,2 % >EHLLMH), B TOMO3UIOTHOM hop-
me (A/A) =y 14,6% (15,4% My>HrH 1 13,9% xeHwwmH). My-
TaLMW yKa3aHHbIX annenen B pa3Hou CTeneHm NoBbILLIAIOT aK-
TUBHOCTb (PUNOXMHOH-3MOKCUAPEAYKTa3bl U MOTYT CTaTb Npu-
YHOW Pa3BUTUA FreMOPParMyeckmx OCIIOXKHEHUI Ha PoHe Te-
panum BapdapuHOM.

O6Hapy>xeHHoe y 7,3 % DorbHbIX codeTaHvie NonMMophHbIX
romMo3urotHeix dopm annenen C+1173T n G+3673A reHa
VCORC1 6onee yem Ha 40% MoBbILLIAET KOHLEHTPALMIO Bap-
apurHa 1 co3faet ONONHUTENbHbIE PUCKM B OTHOLLEHWUN re-
MOPParnyeckmx OCIOXXHEHWI aHTUKOArynaHTHOW Tepanuu.

OOHOBpPeEMEHHOE HOCUTENBCTBO MyTaumi reHa VCORCT m
CYP2C9 cocraBuno 21,9%, Bcrpedasdcsb y 25,6% MyXHUH 1
18,6% >XEeHLMH.
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crease phyllochinone-epoxide reductase activity in dif-
ferent degrees and may contribute to bleeding com-
plications during warfarin therapy.

The combination of polymorphic forms of ho-
mozygous C+1173T and G+3673A alleles of VCORC1
gene diagnosed in 7.3% of patients. This combina-
tion is associated with more than 40% increase in war-
farin plasma concentration and additional risks of he-
morrhagic complications of anticoagulant therapy.

The rate of simultaneous carrier of VCORC1 and
CYP2C9 gene mutations was 21.9% (25.6% in
men and 18.6% in women).

Discussion

The prevalence of CYP2C9 gene mutations varies
between different ethnic groups. For example, the rate
of CYP2C9*2 and CYP2C9*3 allele polymorphism in
European population is estimated to be 15.7% and
15%, respectively. However, allele CYP2C9*2 is not
detected in Asian population while CYP2C9*3 variant
is diagnosed in 1.5-3% of cases [5].

Studies of CYP2C9 mutation prevalence in Russia
are lacking yet. The rate of CYP2C9*2 gene poly-
morphism in Stavropol region was about 25.4% of
Slavs and 23.7% of Armenians. CYP2C9*3 allele was
detected in 29% of Armenians and 12.7% of Slavs
[6]. The estimated prevalence of CYP2C9*2 and
CYP2C9*3 variants in the European part of Russia
(St. Petersburg) was 11.11% and 6.32%, respectively [7].

In our study, the regional occurrence of CYP2C9
gene polymorphism was significantly higher compared
to Asian population (Pierson, x2<0.05) but did not dif-
fer from the European population. Comparative
analysis of Russian statistic data showed that the in-
cidence of different alleles of CYP2C9 gene in the Omsk
region was significantly higher compared to the Eu-
ropean part of Russia (St. Petersburg) (Pierson,
%2<0.05). It was also demonstrated that the preva-
lence of CYP2C9*3 allele was lower than in Armen-
ian population of Stavropol region (Pierson, x2<0.05).

High incidence of VCORC1 gene mutations requires
close monitoring of anticoagulation. Patients of this group
usually need lower dose of warfarin and have to be un-
der thorough INR control with recommendations of high
adherence to diet and medication regimen. Changing
the dose, cancellation or prescribing of concomitant
drugs metabolized by CYP2C9 enzyme complex also
requires tight INR control. This is really possible only in
case of high medical adherence; otherwise warfarin ther-
apy in patients with mutations in VCORC1 and CYP2C9
genes is associated with high risk of complications.

It is known that high adherence to treatment is one
of the potential contributing factors to safety profile
of anticoagulant therapy because even stable dose reg-

OOcyxpaeHune

Yactota myTaumm reHa CYP2C9 B pa3fMyHbIX STHNYECKMX
rpynnax Heof4MHaKoBa. Tak, B eBPOMNencKmX NONynaumax annenb
CYP2C9*2 BhisBnsaeTcaB 15,7 %, a annenb CYP2C9*3 - B 15%.
B asumatckumx nonynsaumsax annens CYP2C9*2 He oOHapyxeH, a
CYP2C9*3 Bhiasngetca B 1,5-3% cryyaes [5].

WccnepoBaHus pacnpoctpaHeHHocT MyTaumn CYP2C9 B Poc-
CUK NOKa HEMHOTOYUCEeHHbI. B CTaBpononbe HOCUTENbCTBO
CYP2C9*2 y cnaBsiH coctaBuino 25,4%, ay apmsaH — 23,7%.
Annenb CYP2C9*3 Obin BbIABNEH Yy apMsaH B 29% 1y CnaBsH
-8 12,7% cny4aes [6]. B eBponenckon Yactu ctpaHbl (CaHKT-
MeTepbypr) yactoTta BCTpedaemoctv annens CYP2C9*2 cocra-
Buna 11,11%, a CYP2C9*3 - 6,32% [7].

B HalweMm unccnefoBaHMM HacToTa BCTPEYaeMOoCT Monu-
Mopdm3mMa reHa CYP2C9 B pervoHe okasanacb 3Ha4uvMmo 0onb-
Len, 4eM B a3matckon nonynaumm (Pierson, x2<0,05), HO He
oTnmMyanacb OT eBponenckon nonynaunn. CpaBHUTENbHbIN
aHanM3 PoCCUNCKMX CTAaTUCTMHECKMX AAHHbIX MoKasas, YTo
4acToTa BCTpevaeMocTy nonnmMopdmsma reHa CYP2C9 no mc-
cnepyembiM annensm 8 OMckor 061acTy 3Ha4VMO BhblLLE, HeM
y XXuTenen esponeiickon Yact Poccim (CankT-lNetepbypr) (Pier-
son, %x2<0,05). Takxe BbISIBNIEHbI OTNINYMS B PACNPOCTPaHEH-
Hoctv annens CYP2C9*3 y npeacraBUTENe apMSIHCKOTO 3THOCA
CTaBpONOnbCKOro Kpas, Y KOTOPbIX BCTPEYAEMOCTb YKa3aHHO-
ro annens okasanach Bbitle (Pierson, x2<0,05).

Bbicokast pacnpoctpaHeHHOCTb MyTaumm reHa VCORC1 Tpe-
OyeT GonblIoON BAMUTENBHOCTM MPU KOHTPOME aHTUKOAryms-
UMK, B 31O rpynne naumeHTam TpebyeTcs MeHbLUas [o3a Bap-
apuHa, TwaTtenbHbI KoHTporb MHO, xecTkoe cobniogeHne
ONETbl 1 peXnMa Nnprema ekapcTBeHHbIX npenapaTos. W3-
MeHeHMe [03bl, OTMEHa WM Ha3HaYeHue nekapcrs, MeTabo-
Nn3MpYoLWMXCs € ydacTnem cepmenTta CYP2C9, Takke Tpeby-
€T OOMNONHUTENBHOTO yXXecTtodeHusa KoHTpond MHO. 3Ta peko-
MeHAALMSA BbIMOAHVMA VLB Y BbICOKO NMPUBEPXKEHHbIX K Me-
OVILUMHCKOMY COMPOBOXAEHMIO MALMEHTOB. 1p1 HEBO3MOXHOCTU
obecreyeHns Ka4eCcTBEHHOMO KOHTPOSISA Y NMaLMEHTOB C MyTa-
umamu reHos VCORCT n CYP2C9 tepanng BapdapnHOM CTa-
HOBWTCA BbICOKO PUCKOBAHHOM.

OAHMM 13 OCHOBHbIX (hakTOPOB 0becneyeHns beaonacHo-
CTV Tepanu BaphapuHOM SBAETCA BbICOKas MPUBEPXKEHHOCTb
K nevyeHuto, NOCKOsbKY Aaxe npu ctabuibHor nogobpaHHoM
[03€ KOHLEeHTpaLmsa BapdaprHa B KPOBY MOXET YBENNYUTL-
CSl NOL, AENCTBMEM NEKAPCTBEHHbIX CPEACTB M MPOLYKTOB M-
TaHWA, KOHTPOJSTb 33 KOTOPbIMM Ha AaHHbIN MOMEHT HeocyLLe-
crBUM. Ans 6onbHbIX DI, He AEMOHCTPUPYIOLLMX BbICOKYIO NPU-
BEP>XEHHOCTb K MeAMLMHCKOMY COMPOBOXAEHMIO, B Ka4ecTBe
aHTMKOarynsaHTa BolbMpaTh BapdapuH He cnenyet. OgHoBpe-
MEHHO Hanm4ue aHTMKOArynsaHTOB, B NMepBylo0 o4epenb Bap-
dapviHa, B cxeMe fle4eHms CONPOBOXAAETCA CHUXXEHMEM NPU-
BEP>KEHHOCTV K NeKapCTBEHHOW Tepanin, B 0CODEHHOCTU Y MyX-
YMH, Torma kak ncnonssosaHne HOAK (B bonbluen creneHu —
y TIALL MY>KCKOTO MOa), acCoLMMPOBaHO C boriee BbICOKOM NMpn-
BEP>KEHHOCTBIO K 1eKapCTBEHHOM Tepanim 1 MEANLIMHCKOMY CO-
NMPOBOXAEHMIO.
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imen may be accompanied by increased concentra-
tion of warfarin due to uncontrolled intake of con-
comitant medications and food. Thus AF patients with
low medical adherence shouldn’t be administered war-
farin as first line anticoagulant. And consequently long-
standing anticoagulant therapy, particularly war-
farin, is associated with reduced adherence to me-
dical treatment, especially in men. However, patients on
NOAC therapy are characterized by better compliance.
According to our data the high prevalence of he-
mostatic gene polymorphisms in Omsk region especially
in men as well as their lower adherence to drug ther-
apy and medical support may be associated with in-
creased bleeding risk of warfarin therapy while NOAC
administration may be required for this group of patients.
We believe that routine pharmacogenetics tests for
VCORC1 and CYP2C9 gene mutations are not re-
commended to AF patients under the economic con-
ditions. However, selected regional epidemiological
studies of hemostatic gene polymorphisms may be ef-
fective to prevent complications of long-term anti-
coagulation and provide regional empirical algo-
rithm of anticoagulants choice considering individual's
treatment adherence. Patients from regions with
high prevalence of VCORC1 and CYP2C9 gene mu-
tations should be started with NOAC or lower doses
of warfarin compared to anticoagulation therapy in
general population. In case of low treatment adhe-
rence NOACs are recommended to be first choice med-
ication to prevent thromboembolic complications.

Conclusions

High prevalence of CYP2C9 and VCORC gene poly-
morphisms in AF patients, especially in men, deter-
mines high risk of bleeding complications of warfarin
therapy and provides the necessity of pharmacogenetic
tests in this category of patients aimed to optimize
choice of anticoagulation. In regions with high preva-
lence of hemostatic gene polymorphisms or when it
is not possible to perform pharmacogenetic analysis
the use of lower warfarin dose is recommended
along with more frequent INR control or NOAC ad-
ministration as first-line therapy. In patients with low
adherence from regions with known high incidence
of hemostatic gene mutations or when data are un-
available NOAC therapy should be performed.

Anticoagulation with NOACs should be also con-
sidered in AF patients when pharmacogenetic testing
is failed or concomitant drugs metabolized by CYP2C9
enzyme system are required.

Disclosures. All authors have not disclosed potential
conflicts of interest regarding the content of this

paper.

onyyeHHble B HACTOSILLEM NCCNeA0BaHMM AaHHbIE O Bbl-
COKOM PacnpoCTPaHeHHOCTM MyTaLmii B OMCKOM pervioHe, 0co-
DeHHO cpefiv MyXUWH, a Takke Mx Gonee HM3Kasa Npusep-
>KEHHOCTb K NeKapCTBEHHOW Tepanunn 1 MeauUMHCKOMY CO-
NPOBOXAEHWIO YOeAUTENbHO CBUAETENLCTBYIOT, HTO TEpanus
BaphapmnHOM HeceT B cebe DonblUne PUCKK 15 3TOV KaTero-
pUM NauMeHToB. B Takmx cydasx npuv HeoOXoOoMMOCTU Ha-
3HaYEHVIS aHTUKOAyNSHTOB LIeNecoobpa3HO OCTaHaBMBATh Bbl-
©op Ha HOAK.

Mo HaleMy MHeHWo, B COBPEMEHHbIX SKOHOMMYECKMX,
YCNOBMSAX CM/IOWHOE PYTUHHOE BbINOMHEHME PapMaKoreHe-
TNYeCKOro TeCTUPOBaHWS AN8 OnpefeneHns MyTauM reHoB
VCORC1 1 CYP2C9 y 6onbHbix G HeuenecoobpasHo. OaHa-
KO BbICOKO3(IMEKTNBHBIMM A5 MPOPUIAKTVKM OCITOXHEHNIA aH-
TUKOAryNSHTHOM Tepanunmn MOryT oka3aTbCst BbIDOPOYHbIe pe-
rMOHanbHble 3NMAEMMONOrMYECKIE NCCeOoBaHMUSA MyTaL C-
CTeMbl reMoCTasa, CNocobHbIE NOCYXUTb OCHOBOW [is pa3-
PabOTKM perroHasbHbIX anroPUTMOB SMMIMPUHECKOro BeIbopa
AHTUKOATyNAHTOB C Y4ETOM UHAVBUAYANbHOW NPUBEPKEHHO-
CTW K Jle4eHnio. B peroHax ¢ BbICOKOM pacnpoCTpaHeHHOCTbIO
MyTaumm reHoB VCORCT 1 CYP2C9 1 npyt HEBO3MOXKHOCTM Ha-
3HaveHns HOAK LenecoobpasHo HaumHaTh CTapToBYO Tepanuio
He ¢ 5 Mr BapdapVvHa, a C MeHbLUen A03bl. Y MaLMEHTOB C H13-
KO MPUBEPXXEHHOCTBIO K fle4eHUIo Tepanuns BapdapyHOM
NPOBOANTLCS He A0MKHA — B 3TOM CJy4ae npenapatamu Bbioopa
LNs IPOPUNAKTKI TPOMOO3IMOONNHECKIX OCTTOXKHEHMIA [LOMXK-
Hbl cTaTb HOAK.

3akno4yeHune

BbissBneHHas y 6onbHbIX DI Lwpokas pacnpoCcTpaHeHHOCTb
nonnMopdusmMa reHos CYP2C9 n VCORC1, B nepsyto o4epeb
= Y MY>XXY41H, 1 ONpeaensemMbl 3TUM BbICOKUIA PUCK reMoppa-
MMYECKMX OCTTIOXHEH N 0BOCHOBBIBAET BbINOMHEHME (hapMako-
reHeTUYeCKOro TecTa B Ka4ecTBe MeTofla Bbloopa 1 MoamduKa-
UMW aHTVKOAryNSHTHOW Tepanuu. Tpu HEeBO3MOXHOCTW Bbl-
NONMHeHWNSA PapMaKOreHeTHeCKOro TecTa, a TakxXe B permoHax C
BbICOKOW PaCipOCTPaHEHHOCTBIO MyTaLMM CUCTEMbI reMOCTa3a 4/
Ha4asa aHTVKOarynsaHTHOW Tepaniin LenecoobpasHo MCMomnb30BaTh
YMeHbLLEHHYIO CTapTOBYIO 03y BapdapmHa C yBeInYeHeM KpaT-
Hoctu koHTpons MHO, nmbo ncnonbk3osate HOAK B kadecTBe npe-
NapaToB NepBOro BbIOOpa. B pervioHax ¢ M3BECTHOM BbICOKOW Ya-
CTOTOM BCTPEYaeMOCTM MyTaUM CUCTEMbI remMocTasa U npu
YCIOBUI HU3KOW MPUBEPKEHHOCTI MaLMEHTa K NIe4eHNto, Nbo
B Clydasx, ecyiv Takue NccnefoBaHna He MpoBOAMIIUCG, aHTU-
KoarynaHTHyIo Tepanuio ciefyert BbinonHate HOAK.

Mpy HeEOOXOAMMOCTU HazHaveHWs OonbHbIM DI nekapcr-
BEHHbIX CPeACTB, MeTabonuaumpyioLmxcs hepmeHtom CYP2C9,
1 HEBO3MOXHOCTW NpoBefeHNs (hapMaKOoreHeTMHeCKoro 1c-
CNefl0BaHVA aHTUKOATYNAHTHYIO Tepanuio CnesyeT BbINonHATh
HOAK.

KoHnmKT nHTepecoB. Bce aBTopb! 3a8BN5I0T 00 OTCYTCTBIAN
NOTeHLMAaNbHOMO KOHMMKTa MHTePEeCoB, TpebyIoLLLEro packpbITis
B AHHOW CTaTbe.
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CBefeHus1 06 aBTopax:

CkuppaeHko KOnus lMeTpoBHa — acCUCTEHT Kagenpsbl

haKky IbTETCKOV Tepaniu, NpogeccroHanbHbx bonesHer OMIMY
LLlycroB AnekcaHAp BaneHTUHOBUY — Bpay-Kapauosor,
3aBenyroLmn Kapanonornyeckum oraeneHem Ne 3 KK/]
XKepebunos Banepuii BanepbeBuY — accuCTeHT kKageapsbl
GhaKky bTETCKOV Tepaniu, NpogeccroHansbHex bonesHer OMIMY
Hukonaes Hukonai AHaTonbeBnY — K.M.H., JOLEHT, JOLEeHT
Kagenpbl akysTeTcKov Tepaniu, MpogpeccroHabHbIX
bonesHevrt OMIMY
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