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The doctoral dissertation submitted by Shaimerdinova Aizhana is devoted to the
investigation of gene polymorphisms affecting the pharmacokinetics and clinical efficacy of
direct oral anticoagulants (DOACs) in patients with non-valvular atrial fibrillation.

The topic of the dissertation addresses a relevant and contemporary interdisciplinary
problem at the intersection of cardiology, clinical pharmacology, and pharmacogenetics. Atrial
fibrillation represents a major public health burden worldwide, and optimization of
anticoagulant therapy remains a key clinical challenge. In this context, the implementation of
personalized medicine principles in anticoagulant therapy is both timely and scientifically
justified.

The scientific novelty of the work lies in the fact that, for the first time, associations
between variants of the CES1 and ABCBI1 genes and the pharmacokinetic parameters of direct
oral anticoagulants were investigated in a well-characterized cohort of patients with non-
valvular atrial fibrillation. While similar pharmacogenetic associations have been explored in
other populations, population-specific data from Central Asia have so far been lacking.
Therefore, the presented results provide valuable hypothesis-generating evidence and
contribute original data to the international pharmacogenetic literature. The aim of the study is
clearly formulated and methodologically justified. The research objectives are logically
structured, fully consistent with the stated aim, and enable a comprehensive assessment of both
genetic and clinical determinants of sensitivity to anticoagulant therapy.

The aim of the study is clearly formulated and methodologically well justified. The
research objectives are logically structured, consistent with the stated aim, and allow for a
comprehensive assessment of genetic, pharmacokinetic, and clinical determinants of sensitivity
to anticoagulant therapy.

The applicant conducted a study involving 150 patients, with thorough data collection
and appropriate statistical analysis. The research was designed as a cross-sectional study with
elements of prospective cohort follow-up. The selected methodology fully corresponds to the



stated objectives and ensures the reliability and validity of the obtained results. The statistical
analysis is appropriate for the study design and supports the validity of the reported findings.

The practical significance of the dissertation is reflected in the development of a
personalized clinical management algorithm for patients with non-valvular atrial fibrillation
receiving DOAC therapy. The proposed algorithm integrates genetic, clinical, and
pharmacokinetic parameters and provides a structured approach to patient management at all
stages - from initial risk assessment and identification of subtherapeutic or supratherapeutic
drug exposure to optimization of anticoagulant therapy in patients with recurrent
thromboembolic or hemorrhagic complications.

The reviewer acknowledges certain methodological limitations, including the single-
center nature of the study, the moderate sample size, and the observational design, which may
limit the generalizability of the results. However, these limitations do not diminish the scientific
value of the work, which is appropriately positioned as an exploratory pharmacogenetic
investigation.

The research findings were presented at national and international scientific conferences
and published in peer-reviewed journals, including journals indexed in the Scopus database
(Q2-Q3), which confirms the scientific credibility and international relevance of the completed
work.

In conclusion, the dissertation by Shaimerdinova Aizhana fully complies with the
requirements for doctoral theses submitted for the degree of Doctor of Philosophy (PhD). I
consider the work suitable for public defense, and T believe that its author deserves to be
awarded the degree of Doctor of Philosophy (PhD).

Sincerely,
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Nagy Klaudia Vivien Nagy MD, PhD, MSc, FESC
associate professor
Semmelweis University Heart and Vascular Center
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Couckarens: Hlaiimepaunosa Aiixkana

HasBanue quccepranmu:

«IToMMOp(pH3M reHoB M YYBCTBHTENBHOCTD K MPSMBIM MEPOPATLHBIM AHTHKOATY/ISIHTAM
Yy NAUMEHTOB ¢ HEKJIAMAHHOH GUOpHISIUEd npeacepauii».

Cneunanbnocts: 8D10102 — Meauunna

Yupexaenue: Meauuunckuii ynusepenrer Acrana, Kazaxceran

Jara: 9 ¢pespans 2026 r.

HokTopckast aucceprauust, npexactasienHas IllaitmepaunoBoit AifkaHol, MoCBsIIeHA
U3YYCHUIO FCHETHYECKHUX MOIUMOPDHU3MOB, BIHUSIOMNX HA (apMaKOKHHETHKY W KIMHHYECKYIO
3 PeKTUBHOCTEL MPSAMBIX NMepopaibHbIX anTHKoary siHToB (ITOAK) y nanuenToB ¢ HeKkJIanaHHoiH
Gubpunnsauueit npeacepauil.

Tema puccepTalMOHHOTO HCCIENOBAHMS 3aTPArMBaeT AaKTYaJlbHYI0 M COBPEMEHHYIO
MEXKIUCUMIUIMHAPHYIO Mpo0sieMy, HaXOJSIIYIOCSs Ha CThIKE KapAHOIOTHH, KIMHUYECKON
(hapmakomorun u  QapmakoreHetHkr. OUOPHIIANMS TIPEJCEPAUNA MPEACTABIseT coboi
3HAYUTEIIbHYIO NpoOaeMy OOIIECTBEHHOTO 37PABOOXPAHEHMS BO BCEM MHPE, a ONTUMU3ALIHS
AHTUKOAryJISHTHON TEpanuu OCTAeTCs OAHOM M3 KJIOYEBBIX KIMHHYECKHUX 3aiad. B JaHHOM
KOHTEKCTE BHEAPEHHE INPUHLIMIIOB EPCOHATM3UPOBAHHON MEAMUUHBEI B AHTHKOATYJISHTHYIO
TEPanHUIO ABJIAETCS CBOEBPEMEHHBIM M HAYYHO 000CHOBAHHBIM,

Hayunas noBusHa paGoThl 3akiIOYaeTcs B TOM, YTO BIEPBbIE ObUIM HMCCIEIOBAHBI
accoumauuu Mexay Bapuantamu reHoB CES1 u ABCB1 u  (apMakOKMHETHYECKUMHU
napamMeTpaMyu MpsAMBIX NEPOPAJIBLHBIX AHTHUKOAryJsHTOB B XOPOLIO O0XapaKTepPU30BAHHOM
KOropre MalUMEHTOB ¢ HEKIanaHHoi Qubpumndnueii npencepauit. XoTsS aHAJIOTMYHEIE
(papMaKoreHeTHYECKHE aCCOLMALME PAHEE M3YYaIUCh B APYIHX MOMYISLMUAX, HOMYISIHOHHO-
crneuuduyeckue gaunple s LleHTpanbHOR A3ME [0 HACTOSLIETO BPEMEHH OTCYTCTBOBAIH.
Takum o0pasom, MpeacTaBICHHBIE PE3yJIBTATHl SBISIOTCS LEHHBIME TMIOTE3000DPa3yIOMUMH
AaHHBIMH M BHOCAT OPWIMHAIBHBIA BKJIAJA B MEKAYHAPOAHYIO (hapMaKOr€HETHYECKYIO
TUTEPATYPY.

Lens mecneoBanus 4eTko CHOpMyIMpoBaHa M METOI0JOrHYeckn 0O0CHOBaHA. 3aaaun
MCCIIEN0BaHMs TOTUYCCKH CTPYKTYPHPOBAHBI, [TOJTHOCTHI) COOTBETCTBYIOT MOCTABICHHOM LIENU
NO3BOJIAIOT MPOBECTH BCECTOPOHHIOID OLEHKY KAk TIEeHETHYECKMX, TaK W KIMHHYECKUX
ACTEPMUHAHT YYBCTBUTEILHOCTH K aHTUKOATYITHTHOM Teparuy.

Couckaresnem ObIIO MPOBEAEHO MCCIIENOBaHKE ¢ yyacTHeM 150 MauueHTOB, BKIHOYABILIEES
TIIATENbHBIA cOOp JaHHBIX U COOTBETCTBYIOIIMI CTATHCTUYECKHH ananu3. Mccnenosanue Gb110
CIUVIAHUPOBAHO KaK MONEPEYHOE HMCCIIEJOBAHUE C JJIEMEHTAMMU MPOCIEKTHBHOIO KOTOPTHOIO



nabmoseHus. BriOpaHHas METO0I0rUs OTHOCTBI0 COOTBETCTBYET MOCTABICHHBIM 3aiaiaM |
00eCreunBaeT AOCTOBEPHOCTb M BAIMAHOCTH [OMYHEHHBIX pe3y/ibTarToB. CTaTHCTHYECKHI]
AHANIM3 A/IeKBATEH JM3aiiHy MCC/IE0BaHUs M IOATBEPMKIAET JOCTOBEPHOCTH MPEACTABJICHHBIX
pe3yIbTaToB.

[pakTHuecKas 3HAUYUMOCTD JIUCCcepTaluu 3aKIII0YaeTCH B paspabotke
MepCOHATM3UPOBAHHOTO ANTOPUTMA KIMHIYECKOTO BENEHHs [AlMeHTOB C HEKJIANaHHOM
GuOpuIALMei  TpeacepAMi,  HOJAyYarouMX — TEPanmHio  NPAMBIMA - TICPOPATBHBIMH
aHTHKOAryAgHTaMu. [IpeiioKeHHbI QITOPUTM HHTETPUPYEST TEHETHHECKHE, KIMHHUYECKUC U
(hapMaKOKMHETHUECKHE TapamMeTpbl H 00ECneunBacT CTPYKTYPUPOBAHHbIN MOAXOM K BEICHHIO
MalMEHTOB HA BCEX 9TAarax — OT MEPBUYHON ONEHKH PHCKA M BBIABICHHS CyOTEpaneBTHYECKHX
WM CBEPXTEPANEBTHUECKUX KOHLEHTpALMii nperapaTta 0 ONTUMH3ALMH aHTHKOAryIsHTHOH
Tepanuu y MalUeHTOB C PELHUBUPYIOLIMMA TPOMOOIMOOTHYECKUMH MM reMOpparniecKuMu
OC/I0/KHEHUSIMU.

PeleH3eHT OTMEYaeT OMpe/iefieHHble METONOIOTMYECKHE OrpaHUuYEHUs HCCICNOBAHMS,
BKJIIOYAs. ero OIHOLEHTPOBbIl XapakTep, YMEpPeHHbIl pasMep BBIOOPKH M HAOJIOAATE/bHbIH
AU3aiid, YTO MOJKET OrpaHUYMBATE BO3MOXKHOCTH OOOOLICHHS MOJYYCHHBIX PE3YIbTATOB.
O[IHAKO JIAHHBIC OTPAHUYEHHUS HE YMEHBIIAIOT HAYYHYIO LEHHOCTH paboThIL, KOTOPas KOPPEKTHO
NO3ULOHUPYETCS KaK HCCIIEI0BATEILCKOE (PapMAKOTEHETHUECKOE HCCIICIOBAHMUE.

PesynbTaThl MCcae0BaHMs ObUIM MPEACTABICHBI HA HANMOHAIBHBIX M MCHKIYHAPOAHBIX
HAyYHBIX KOH(EPEHIHsX W OMyOJIMKOBaHbl B PELCH3MPYEMBIX HAy4YHBIX JKypHAIAX, BKIIOHAA
KypHAIBI, MHJAEKcHpyeMble B 0ase maHHbIX Scopus (Q2-Q3), YTO MOATBEPHKIACT HAYIHYIO
JIOCTOBEPHOCTH M MEK/IYHAPOAHYIO 3HAYMMOCTh BBINOJHEHHON pabOoThL.

B 3axmroveHue CIEAYET OTMETHTh, YTO JUCCEpPTaLUA [IlaiiMepanHOBOH  AMKaHbI
[IOJIHOCTLIO COOTBETCTBYET TPeOOBAHUSAM, MPEABABISIEMBIM K JOKTOPCKHM QHCCEpTAlUsIM Ha
couckanue crernenu gokropa dunocoduu (PhD). Cuntaio mpeacTaBIeHHy0 paboTy A0CTORHOM

nyGIMYHOI 3aLMTEL, @ €€ aBTOPa 3acIyKHBAIOIIECH MPHCYKACHUS CTENEHH JOKTOpa bunocopuu
(PhD).

C yBakeHnuem,
/Tloonuce/

Klaudia Vivien Nagy
MD, PhD, MSc, FESC

ACCOLMUPOBAHHEIH podeccop
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Pecnydsinka Kasaxceran. T'opox Acrana.
YeTpepToe MapTa JABe THICSYH ABAANATH MECTOro roia.

YeTBepero Mapra JIBe ThICAYHN ABAJUATEH MIECTOro roia. S, HOTapHyC HOTapHaJibHOTO
sxpyra ropoja Acrada, Kaaeipkpisel bakpiTryn, rocyaapCTBeHHAA nuuensus Ne 18008478,
cornannas 26.04.2018 roma, CBUJAETEBCTBYIO MMOAMUCH MNEPCBOAUBLIETO JaHHBI TEKCT C
aHrIHiiCKOro A3bIKa HA  PYCCKMHM SI3bIK CJEJlaHa JIMYHO ABMBIIMMCA KO MHC [IePEBOAUNKOM
Hypxunoit MaguHoii MakcyToBHOI, (MIVIOM O BBICLIEM o6paszosanun JKb-b  Ne 0100882,
perucTpaiuonssiit Homep 0578, CrienuanbHOCTD: VHOCTpaHHBIE S3bIKH, BbIIAHHbIH 23.06.2010
roaa [MaBnogapckum ['ocy 1apCTBEHHBIM MEAarornyeCkum MHCTHTYTOM) MPOKUBAIOLICH MO ajipecy:
AxvonnHckas obnactk, nocenok Kocmibl, KHJIOH MacCHB Jlecuas IlonsHa, fom 14, kB. 34,
NOUTHHHOCTD TOJITUCH, KOTOPO# 51 CBUACTEIBLCTBYIO.

3aperucTpupoBano B peectpe Ne 359
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