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AHHOTAIIUA

BBegenue. HazHaueHue IpsAMbIX OpayibHBIX aHTUKOATYISHTOB (ITOAK) mamnueHTaM MOKHI0OT0 BO3PACTa aCCOIMHU-
POBAHO C IOBBIIIEHHBIM PUCKOM Pa3BUTHS OCJIOXKHEHUH B CPABHEHUH € 001el momyssinuei. IIpex/ie Bcero, To CBA3aHO
¢ HatnuueM (paKTopoB pUCKa — MOAUDUIIUPYeMbIX M HeMoAgupuIupyeMsbIx. Iy1aBHbIMU MOAUGUIPYEMBIMU (haKTOPaMHU
pucka IIOAK- 3aBHCHUMBIX TeMOPPArnyecKUX OCJI0KHEHNN SABJIAIOTCA IOJIUIIPArMa3ys U HexKeJlaTeIbHbIe JIEKAPCTBEHHbBIE
B3aMMO/IEACTBUA. YUeT I04euHOH GYHKIINY TaKKe BaykeH. V3ydueHNe JaHHBIX BOIIPOCOB KpaliHe aKTyaJIbHO I IIOUCKA
PaBHOBeCHsI B COOTHOIIIEHUH TI0J1b3a/BPEJ] IPH JIEYEHUH MAIIMEHTOB MOKIJIOTO BO3PACTa.

IT e 1 b . Ouenka dakropoB pucka pazsutus [IOAK-3aBuCHMBIX OCIIOKHEHUH B YCJIOBUSAX IOJIUIIPATMA3HH Y TAITUEHTOB
IIO2KUJIOTO BO3pacTa.

MaTepuasbl U METO/ bl. BperpocrieKTHBHOM OZJHOIIEHTPOBOM HCCJI€ZIOBAHUY IPUHAJIO yYacTHe 503 Maru-
€HTa, HabJTI0/IeHe 32 KOTOPBIMHE IIPOBOZIIIOCH C alpeJis M0 CeHTAOph 2024 T. [TanuenTts! npuHuManu [IOAK o moBozgy
OCTOAHHOU (hopMBI GUOPHUIIIANNY NIPeACEPIUM, IPH 5TOM y HUX He ObUIO TSXKeJBIX TeMOpparndecKux OCJIOKHEeHUH
(kpuTepuii uCKIIOUeH ). Mbl IPUMEHSITH METO/] aHKETUPOBAHUS, B X07le KOTOPOTO COOUPAIHCH CBEZIEHHS O TIPUHIMAae-
MBIX IIpenapaTax, CTaXke IIprueMa aHTUKOATYJIAHTA U CTaTyce IIOYEeTHOH (PYHKITUU.

PesynsbTarTn . HezaBucumpivu pakropamu [TOAK-3aBUCHMBIX OCJIOKHEHUH B HCCIIEIyeMOU TpyIIie ObUINA OJHO-
BpPEMEHHBIH IpreM npernaparos (6ostee 6), HU3Kas CKOPOCTh KIIyOOUKOBOH QHIIBTPALINY — MeHee 45 M1/ MuH/ 1,73 M2 Kpome
TOTO, BbISIBJIEHA B3AMOCBA3b MEK/Y OBBIIIEHHBIM PHCKOM IreMOPPAaruniecKUxX OCJIOKHEHUH U OZTHOBPEMEHHBIM IIPHEMOM
TIOAK c onpeziesieHHBIMH JIeKaPCTBEHHBIMU IIPerapaTaMy, BAUAIIUMY Ha papMaKOKMHETUKY aHTUKOATYJIAHTA.
3akuniueHue. [Ipunasnauennn [IOAK siumam moxusroro Bo3pacra ¢ BhIIIEONUCAHHBIMH (PaKTOPAMH PUCKA CJIe-
JIyeT TIIATeJIbHO OIeHUBATh COOTHOIIIEHHE M0J1b3a/Bpe/] Ha3HAYaeMOT0 aHTHKOATYJ/ISIHTa, IPOTHO3UPOBATh PUCK KPOBOTE-
JeHU! U n30eraTh HeXKeJIaTeIbHbIX JIEKAPCTBEHHBIX B3aUMO/IEHCTBUH B YCIIOBUSAX MOJIUIIPATMA3HH.

Kaoueenle cnro8a: npsMble OpaIbHbIE AaHTUKOATYJISTHTHI, (DAKTOPHI PUCKA T€MOPPArHYecKUX OCJI0KHEHUH, TIOJIUIIPAr-
Masus, XpoHn4YecKas 60JIe3Hb ITOYeK.
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ABSTRACT

Introduction. Theuse of direct oral anticoagulants (DOACs) in elderly patients is associated with an increased
risk of complications compared to the general population. First of all, this is due to the presence of risk factors — modifiable
and nonmodifiable. The main modifiable risk factors for DOAC-related hemorrhagic complications are polypharmacy and
adverse drug interactions. Consideration of renal function is also important. The study of these issues is extremely impor-
tant for finding a balance in the benefit-harm ratio in the treatment of elderly patients.

Aim . Assessment of risk factors for the development of DOAC-related complications in elderly patients with poly-
pharmacy.

Materials and methods. Aretrospective single-center study involved 503 patients who were followed-up
for April-September 2024. Patients were treated with DOACs for persistent atrial fibrillation, while they did not have
severe hemorrhagic complications (exclusion criterion). A questionnaire survey was used, during which data on medica-
tions taken, the duration of anticoagulant treatment, and renal function were collected.

Results. The independent factors associated with DOAC-related complications in the study cohort were polyphar-
macy (concomitant use of over 6 medications) and a reduced glomerular filtration rate of less than 45 ml/min/1,73 m=.
Furthermore, a correlation between an increased risk of hemorrhagic complications and the concomitant intake of DOACs
with specific drugs that affect the anticoagulant’s pharmacokinetics was identified.

Conclusion. When prescribing DOACs to elderly patients with the risk factors described above, the benefit-harm
ratio for the prescribed anticoagulant should be carefully evaluated, the risk of bleeding should be predicted, and adverse
drug interactions should be avoided in patients with polypharmacy.

Keywords: direct oral anticoagulants, risk factors for hemorrhagic complications, polypharmacy, chronic kidney disease.

Citation example: Kondrakhin A.P., Silina E.G., Chernyaeva M.S., Maksimov M.L., Sychev L.V. Assessment of
the risk of complications associated with the use of direct oral anticoagulants in elderly patients with polypharmacy.
Journal of Siberian Medical Sciences. 2025;9(4):15-23. DOI: 10.31549/2542-1174-2025-9-4-15-23

BBEJIEHUE

Jluma moXKmiIoro Bo3pacra — ocobas rpymma
MaIMeHTOB, XapaKTEepPU3YIoIasacs BBICOKOU pac-
MIPOCTPAaHEHHOCTHIO MTOJTUMOPOUTHOCTH, B CBSA3H C
KOTOPOHM MAaIMeHTaM YacTO IPUXOIUTCS IPUHHU-
MaThb OOJIBIIIOE KOJTUUECTBO mpemnapaTos [1]. Beien-
CTBHE 3TOTO YBEJIUYNBAETCSA PUCK PAa3BUTHUS HeEXKe-
JIaTeJbHBIX  JIEKAPCTBEHHBIX  B3aUMOJIEHCTBU.
Taxke BaKHOU MPOOJIIEMOH SABJSAETCA HAIMUNE
VHBOJIIOTUBHBIX BO3PaCT-aCCOIMMUPOBAHHBIX OCO-

INTRODUCTION

Older adults are a special group of patients char-
acterized by a high level of polymorbidity, due to
which patients often have to take a large number of
medications [1]. As a result, the risk of adverse drug
interactions increases. Another important problem
is the presence of age-related involutional changes,
among which a decrease in liver enzyme activity and
in renal filtration function, and other indicators are
of great importance [2].
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OEHHOCTEH, Cped KOTOPBIX OOJIBIIIOE 3HAYEHHE
UMEIOT CHUJKEHVEe aKTUBHOCTU (hepMEHTOB ITeUeHH,
¢pupTpanoHHON QYHKIMU IIOYEK U JIpyTHUe IOoKa-
3arenu [2].

ITo JaHHBIM COBPEMEHHOM JIUTEPATYPhl 0COOEH-
HOCTH (YHKIMOHUPOBAHUSA OPraHU3Ma IIOKUJIOTO
YyeJIoBEKa 3HAUMMO BIIUIOT Ha GapMaKOKHHETUKY U
(apmMako[UHAMUKY JIEKAPCTBEHHBIX CPEICTB, YTO
yaile BCEro CHIKAET UX TEPATIEBTUUYECKUHA UHJIEKC.
YuuTeIBaTh TaHHBIE 0COOEHHOCTH HEOOXOIUMO TIPU
NPUHATAU PeIIeHusT 0 Ha3HAYEeHWH IPernaparos,
MIOTEHITHAJIIBHO  YBEJIMUMBAIOIIUX  CBOOOAY  OT
(aTasbHBIX OCTIOKHEHUH [3].

K momo6HbIM TperapaTtaM OTHOCSATCS IIPsIMbIe
opanbuble aHTUKOATYJIAHTHI (IIOAK). X HazHaue-
HUe TpU PUOPWIUISAINY TIPEJCEPAUNA CITOCOOCTBYET
«3amuTe» OT B5MOOJIOTEHHBIX COCYAUCTHIX KaTa-
CTpo®, XOTSA U TOBBIIMIAET PUCK T'€MOPPATUUECKIX
OCJIO}KHEHHH.

TmarenbHbI aHaAMU3 (PAKTOPOB PHUCKA ITO3BO-
JIsIeT HAa3HAUUTH ONTUMAIBHYIO (papMaKOTepaIuio,
aCCOIMUPOBAHHYIO C HAKOOJIbIIIEH CBOOOION KAaK OT

TpOM6OTI/I‘{eCKI/IX, TaK W OT TeMOppAaru4eCcKux
OCJIOKHEHUMH.
IIEJIb NCCJIEAOBAHUA

OneHNUTh DPHUCKH Pa3BUTHS TeMOPpParuyecKux
OCJIO’)KHEHUH y MallMeHTOB, IPUHUMAIOIIUX IIpera-
parel u3 rpynnsl IIOAK B ycioBHAX IOJIUIIpAr-
Ma3uu.

MATEPUAJIBI 1 METO/IbI

JlaHHOEe HCcCIeIOBaHUE SIBJISIETCS PETPOCIIEKTHB-
HbIM (HaAOJIIO/IeHNe 3a MallueHTaMH, ITPUHUMAIO-
mumu [TOAK), oHOIIEHTPOBBIM (cOOUpaInch KJIu-
HUYECKHE [aHHblE U3 apPXUBOB OJHOTO YUPEK/Ie-
HU), HEPAHIOMU3UPOBAHHBIM (B CHJIY JOCTATOYHO
CTPOTHX KPUTEPHUEB BKJIIOUEHUS ¥ MCKIIOUEHUs HE
yaJI0Ch coOpaTh JOCTATOYHO OOJIBIIYI0 BBIOOPKY
JUTs TIPOBEZIeHUs paHoMu3aiuu). B uccaenoBanuu
y4acTBOBAJIM 503 MAalMeHTa, TOCHUTATM3UPOBAH-
HBIX B CTAIIMOHAD TOCIHTAJIS JJIS BETEPAHOB BOMH
No 2 (MockBa) ¢ arnpesis o CeHTsA0pb 2024 T. [Taru-
€HThl TMPUHUMAIN pUBApoOKcabaH, mgaburaTpas,
anukcabaH B CBA3U C HEKJIAITAHHOW PUOPIIIIANHEN
TIpeJicepaArH.

ITpuUMEHSIN OMPOCHUK-AHKETY, aHATU3UPOBATIH
aHaMHe3 U KInHu4YecKkre ganubie. CoOupasu cBese-
HUS O MIPUHUMAEMBIX Ipelaparax, CTake Mpuema
AHTUKOATYJISTHTA, TAHHBIE O TOYE€YHOU QYHKITUH.

Kpurepnu BKIIOUEHUA:

1. Ambynatopusiii mpuem ITOAK (amukcabas,
puBapokcabaH, jaburaTpaH) MO IOBOJY ITOCTOSIH-
HOH GOPMBI (PUOPIUIALINY TIPEACEPAUN.

According to modern literature, the functional char-
acteristics of the organisms of the frail elderly people
significantly impact the pharmacokinetics and phar-
macodynamics of drugs, which most often decreases
their therapeutic potential. These should be considered
when deciding on the prescription of drugs that poten-
tially increase freedom from fatal complications [3].

Such drugs include direct oral anticoagulants
(DOACsS). Their use in atrial fibrillation helps to pro-
tect against thromboembolic vascular catastrophes,
although it increases the risk of hemorrhagic compli-
cations.

A thorough analysis of risk factors makes it pos-
sible to prescribe optimal pharmacotherapy, which is
associated with the greatest freedom from both
thrombotic and hemorrhagic complications.

AIM OF THE RESEARCH

To assess the risk of hemorrhagic complications
in patients taking DOACs under polypharmacy con-
ditions.

MATERIALS AND METHODS

This study is retrospective (patients taking
DOACs were followed-up), single-center (clinical
data were collected from the archives of a single facil-
ity), and non-randomized (due to the relatively strict
inclusion and exclusion criteria, it was not possible
to obtain a sufficiently large cohort for randomi-
zation). The study involved 503 patients hospitalized
in Hospital of War Veterans No. 2 (Moscow) for
April-September 2024. Patient took rivaroxaban,
dabigatran, and apixaban for non-valvular atrial
fibrillation.

A questionnaire survey was used, medical history
and clinical data were analyzed. Data on the medica-
tions taken, duration of anticoagulant therapy, and
renal function were collected.

Inclusion criteria are following:

1. Outpatient DOAC therapy (apixaban, rivaroxa-
ban, dabigatran) for persistent atrial fibrillation.

2. Absence of major bleeding, hemorrhagic and
spinal strokes that led to hospitalization.

3. The presence of polypharmacy. In this study, in
accordance with the international definition of the
concept, by polypharmacy we meant the concomi-
tant intake of over 5 drugs (including DOACs).

4. The presence of chronic kidney disease (CKD),
stages 2—4. By CKD, we meant a persistent decrease
in the glomerular filtration rate (GFR), determined
by the Cockeroft-Gault formula.

5. Elderly and senile patients: the study included
patients over 65 years of age, which is a cut-off for
the old age onset.

Journal homepage: http://jsms.ngmu.ru
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P
Kpurepuii oTkiuka mis I'emopparuueckue
MHOT0()aKTOPHOTO aHAIIH3a OCJIO)KHEHHUS
Response criterion for multivariate Hemorrhagic
analysis complications
I ]
s | |
N\
DakTOPbI, BIUAIOIINE Ha KpUTEPUI
orkirka (MANOVA) XBIT Tonunparmasus Bospact
Factors influencing the response CKD Polypharmacy Age
criterion (MANOVA)
N N J
Jpyrue $haKkTopsl, K KOTOPbIM e e h
HNPUMEHSUINCh HHBIE METOJIBI Hexenarenshbie
CTAaTUCTHYECKOH 06pabOTKH Cram XBII JICKapCTBCHHBIC
Other factors to which other CKD stages B3aMMO/ICHCTBIA
statistical processing methods 2,3a,3b,4 /?g:ei;iii?);l;g
L were applied )

Puc. 1. [Tuzaiin uccaenosanus (XBII — xporuueckast 601e3Hb IIOYEK)
Fig. 1. Study design (CKD — chronic kidney disease)

2. OrcyTcTBHEe  «OOJIBIIUX»  KPOBOTEUYEHUH,
reMOpparuyeckKux M CIUHAIBHBIX WHCYJIBTOB,
MTOBJIEKIIINX 32 COOOH rOCITUTAIN3AIIHIO.

3. Hannuwme nosmnparmasuu. B naHHOM HCcie-
JIOBAaHUMY, B COOTBETCTBUU C MEXK/TYHAPOAHBIM OIIpe-
JleJIeHUeM TIOHATHA, IO, IOJUMparMa3ued Mbl
MIOHUMAaJTH OJHOBPEMEHHEBIN ITpreM OoJiee 5 mpemna-
paros (Bxitouast [IOAK).

4. Hanmure xponuueckoit 6ose3nu mouek (XBIT)
craguu 2—4. [Tog XBII Mbl HoApasyMeBad CTOMKOE
CHIDKEHME CKOPOCTH KiIy60ukoBo# drtbrpanuu (CK®D),
onpeziessieMoit 1o popmyse Kokpodra — 'osra.

5. IToKnsI0# 1 cTapuecKuil BO3pacCT MAI[eHTOB: B
Hceie/IoBaHNe BOILIN MallMeHThl cTapiie 65 JjieT —
IIOPOTOBOE 3HAUEHKe Hauasia MOKIJIOT0 BO3pacTa.

Kpurepuu uckiatodeHns:

1. OTKa3 manueHTa OT MpefoCTaBIeHUs KINHU-
YeCKUX JJAHHBIX JIJISI YUACTUS B UCCIIEIOBAHUM.

2. CMepTh B TeUEHUE IEPHO/Ia HAOIIOIeHUS.

3. Ilporpeccupyioiiee wu3MeHeHHe IOYEUHOU
¢dyukuuu — 3HauuTenbHOe CcHIbKeHHe CK® Ha
15—30 MJI/MUH/1,73 M2 32 3 MeC U MeHee.

4. JlekoMneHcansl ~ COMAaTHYECKOTO  CTaTyca,
HaJINY¥e XOTs ObI OJTHOHN TOCITUTAIN3AINHY 32 IIEPUOJ
HaOJII0IeH s,

5. Hanuuwne «6oJbIINX» KPOBOTEUEHHUH B aHAM-
He3e.

JAusaiH wucciaeaoBaHud. Tak Kak Hallen
1[eJIbI0 ObLIa OIlEHKA PHUCKOB Pa3BUTHSA reMopparu-
yeckux ocyioxkHeHudl npu mnpueme IIOAK, wmbI
HCIIOJIb30BAJIM CTATUCTUIECKYIO0 00Pa0OTKY TaHHBIX
JI7I TIOCTPOEHUs IIPOTHOCTUYECKON Mozienu. B naH-

Exclusion criteria are following:

1. The patient’s refusal to provide clinical data for
participation in the study.

2. Death during the follow-up.

3. Progression in renal dysfunction: a significant
decrease in GFR by 15—30 ml/min/1,73 m? within
3 months or less.

4. Decompensation of somatic status, presence of
at least one hospitalization during the follow-up.

5. History of major bleeding.

Research design. Since our aim was to assess
the risks of DOAC-induced hemorrhagic complica-
tions, we used statistical data processing to create a
predictive model. Under these conditions, the most
appropriate statistical processing method was multi-
variate analysis of variance (MANOVA) (Fig. 1).

We also used methods of descriptive statistics.
Nonparametric tests were used to compare the sam-
ples, since the data samples compared had most often
non-normal distribution (in particular, the Kol-
mogorov-Smirnov test). All statistical calculations
were performed using the Statistica software package.

Differences in the safety of the DOACs
investigated. Of the minor bleeding, nasal and gin-
gival ones were most often noted (Fig. 2). More than
84% of complications occurred in the first year of
DOAC use. In 78% of cases of minor bleeding, it was
decided to discontinue the DOAC.

When comparing the incidence of rivaroxaban-
and dabigatran-induced complications using the
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HBIX YCJIOBUSX HauOoJiee MOAXOMIAIINM METOO0M
CTAaTUCTUYECKOH 00paboTKH OB MHOTO(aKTOPHBIN
nucrepcronnbii ananms (MANOVA) (puc. 1).

Tak:ke MBI HCIIOJB30BIM METOMBI OIHCATEhb-
HOU CTaTUCTUKU. /[JIs1 cpaBHEHUs BHIOOPOK IIpUMe-
HSUTU HellapaMeTpUYecKre KPUTEPUH, TaK KaK CpaB-
HUBaeMble COBOKYITHOCTH Yallle BCEr0 HE COOTBET-
CTBOBAJIM 3aKOHYy HOPMAJIBHOTO PpaCIpe/eIeH s
(B yactHOCTH, KpuTepuit KosmoropoBa — Cmup-
HOBa). Bce craTucTHueckue pacueTbl TPOBOAMINCH
C UCIIOJIb30BAaHUEM IIaKeTa Imporpamm Statistica.

PE3YJ/IBTATBI

Pazyimuusa B 0€30MACHOCTH HCCIEXYEMBIX
ITOAK. U3 BBISBJIEHHBIX «MaJIBIX» KPOBOTEUEHUH
yalle BCEro OTMeUaINCh HOCOBBlE U JleCHEBbBIE
(puc. 2). Bosee 84 % ocyIOKHEHUN TPOUCXOIUIIN B
nepBeiii rox mpuema IIOAK. B 78 % ciyuaes
«MaJIbIX» KPOBOTEUEHUH ObLIO NPUHATO PelIeHue
orMmeHuUTh ITOAK.

[Ipu cpaBHEHHHM BCTPEYAEMOCTH OCJIOKHEHUU,
BO3BHHMKABIIUX IIOCJIe IIpHEMa puBapokcabaHa u
Jlaburarpana, ¢ IOMOIIBIO allOCTEPUOPHOTO KPUTe-
pus lledde pasnuyus ObUIM CTATHCTHYECKU HE
3HAYUMBI (p = 0,167). IIpu cpaBHEHUH BCTpeYaeMo-
CTH OCJIOKHEHHUU Ioc/e MpueMa amukcabaHa ObLTH
BBISIBJIEHBI CTATUCTUYECKU 3HAYUMBIE OTINYUS OT
IoKasareJsiell IePBOM U BTOPOI TPYIIIHI (p = 0,021 U
P = 0,037 COOTBETCTBEHHO).

PerpeccuoHHblii aHa/IN3 (PAKTOPOB PHUCKA
«MAaJIBIX» TEMOPPArnvYecKUX OCJA0KHEHUH IIPU
npueme IIOAK B ucciexyemoii koropre. [Ipu
IIPOBEIEHNH MHOTO(aKTOPHOT'O PErPECCHOHHOTO aHa-
Jin3a OBLTIO BBIABJIEHO HECKOJIBKO HE3aBUCUMBIX (haK-

Scheffe’s test, differences were not statistically sig-
nificant (p = 0,67). When comparing the incidence of
apixaban-induced complications, statistically signifi-
cant differences were found from the values of the
first and second groups (p = 0,021 and p = 0,037,
respectively).

Regression analysis of risk factors for
minor DOAC-induced hemorrhagic compli-
cations in the study cohort. Multivariate regres-
sion analysis revealed several independent risk fac-
tors for hemorrhagic complications: GFR less than
45 ml/min/1,73 m? (odds ratio 6,6, confidence inter-
val (CI) 0,95 [1-30,1], p = 0,05); concomitant intake
of over 6 drugs (odds ratio 3,5, CI 0,95 [0,03-5,0],
p = 0,01). Age was also a risk factor for hemorrhagic
complications, but there was no direct association
with developing minor bleeding while taking DOACs
(p = 0,131).

Adverse drug interactions. An increased risk
of hemorrhagic complications was observed when
taking certain medications in combination.

CKD-independent adverse drug interactions.
Upon detailed analysis, it turned out that, regardless
of creatinine clearance, moderate correlations
(p < 0,05) were found between the presence of hem-
orrhagic complications and taking rivaroxaban with
metoprolol or diltiazem, tamsulosin and beclometh-
asone (0,3 < r < 0,5). The combination of dabigatran
with rosuvastatin correlated with occurring compli-
cations (r = 0,57). The combination of dabigatran
with furagin or haloperidol showed a moderate cor-
relation (0,3 < r < 0,5). There was a moderate cor-
relation when apixaban was co-administered with
novobismol (r = 0,31).

HocoBble, 1eCHEBBIC KPOBOTCUCHUS
Nasal and gingival bleeding
Maro4Hble KpOBOTEICHHS

Uterine bleeding

Kesymouno-KuIIeYHBIE KPOBOTEUCHHUSI
Gastrointestinal bleeding

H @ B §m

['emaTOMBI, KPOBOU3MUSHUA
Hematomas, purpura

Puc. 2. OCHOBHBIE OCIIO}KHEHUSI, CBA3aHHbIE C IPHEMOM IIPSIMBIX OPATbHBIX AHTHKOATYJITHTOB
Fig. 2. The main complications associated with direct oral anticoagulant intake
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TOPOB pHCKa TeMopparmdyeckux ocyokaeHmii: CK®
MeHee 45 MJI/MUH/1,73 M2 (OTHOIIIEHHE PHUCKOB 6,6,
nmoBeputenbHbIi  umHTEpBaT (W) 0,95 [1-30,1],
P = 0,05); OTHOBPEMEHHBIH ITpHeEM OoJiee 6 TIpernapa-
TOB (OTHOIIEHHWE PHUCKOB 3,5, AW 0,95 [0,03-5,0],
p = 0,01). Bospact Taxxe ObUT paKTOPOM pHCKA pas-
BUTUSI TEMOPPATMUYECKUX OCJIOKHEHUH, OJHAKO He
OBLIIO IPSMOH CBA3U C PA3BUTHEM «MAaJIBIX» KPOBOTe-
yenwnii Ha Gpone npuema ITOAK (p = 0,131).
He:xeaTeIbHbIE JIEKAPCTBEHHBIE B3aNMO-
JnericTBusA. [TOBBIIIEHHBIN PUCK Pa3BUTHsI TeMOPpa-
THYECKUX OCJIOKHEHHUH OTMeYasICs TP KOMOUMHUPO-
BaHHOM IIpHEME OT/IeJIbHBIX ITPEapaToB.
HedxcenamenvHbvle aexkapcmeeHHbvle 83aumodeti-
cmeus, He 3asucumbvle om XDBII. Tlpu peraabHOM
aHaJIM3e O0Ka3aJioCh, UTO BHE 3aBUCHMOCTH OT KJIH-
peHca KpeaTWHHHA ObUIH BBISABJIEHBI YMEpPEHHbIE
KOPPEJISITUOHHBIE CBA3H (P < 0,05) MEXKy HaTUIHEM
reMOpparuyecKux OCJIOKHEHWH W TPUEMOM pUBa-
poxcabaHa ¢ METOIIPOJIOJIOM FUTH JUITHA3EMOM, TaM-
cy7103UHOM U O6exomera3oHoMm (0,3 < r < 0,5). Coue-
TaHWe JaburatpaHa ¢ po3yBaCTaTUHOM KOPPEJIHPO-
BaJI0O C IIOSIBJIEHHEM OCIOXKHeHun (r = 0,57).
Coueranue ke jaburarpana ¢ GpyparuHOM HIH rajio-
TIEPU/I0JIOM TIOKA3aJI0 YMEPEHHYI0 KOPPEJISAIMOHHYIO
¢BsA3b (0,3 < 1" < 0,5). OTMeuaach yMepeHHasi Koppe-
JIIMAOHHASL CBS3b IIPU OJHOBPEMEHHOM IIpHEMeE
anukcabaHa ¢ HOBoOHuCcMOJIOM (1" = 0,31).
HedxcenamenvHovle snexkapcmeeHHble 83aumodeti-
cmeus, 3asucumvle om XBI1. C yBemuueHEM CTa/INU
XBII 3aperucTprpOBaHHBIX HeXKeJIaTeJIbHBIX JIeKap-
CTBEHHbBIX B3aMOJIEHCTBUN (BBIPAYKABIITUXCS B PA3BU-
THUU TeMOPParunvecKux OCJIOKHEHUH) ObLIO OOJIbIIIE.
Hmxe mpencrapiseM o0Iue TEHIEHIUN HeKe-
JIaTENbHBIX JIEKAPDCTBEHHBIX B3aUMOJIEUCTBUU B
3aBHCHMOCTH OT cTaguu XbII:

e Cramgus 2 (n = 164): TOBBIIIEHHBIH PHUCK
reMOpparunyecKux OCJIOKHEHHUU BCTpeJasICs
y HaIeHTOB, TPUHUMAIOIINX OeTa-apeHo-
6s10KaTopslI (1 = 0,123284, p = 0,02). Takxke
OTMEUYAJINCh CJ1a0ble KOPPEJISIIUU  MEXKTY
reMOpparun4ecKuMH OCIOKHEHUSMHU U TPHU-
€MOM HMHTHOUTOPOB IPOTOHHOW ITOMIIBI,
HEUPOJIENTUKOB M AHTUTUCTAMHHHBIX IIpe-
mapatos (p < 0,05 BO BCEX CJIy4asx).

e Cranus 3a (n = 185): BbIABIEHA KOPPEJISAITUS
MEK/y BOSHUKHOBEHHEM TreMOpparndecKux
ocnoxxkHeHnH u npuemoM ITOAK u Bazogua-
TaTopos (I = 0,15, p = 0,002).

e Cramus 3b (n = 33): BbIABJIEHBI YMEpPEHHbIE
KOpPEJISAIIMU ~ MEXKJY  BO3HHUKHOBEHHEM
reMOpparunyeckux OCJIOKHEHUH U MPUEMOM
npenapatoB I[IOAK u Gera-aapeHobJI0KaTO-
poB (xoaddurnuenT xkoppeasinuu 0,284414,

CKD-dependent adverse drug interactions. With
an increase in the stage of CKD, there were more
reported adverse drug interactions (hemorrhagic
complications).

Below we present the general trends of adverse
drug interactions depending on the stage of CKD:

« Stage 2 (n = 164): an increased risk of hemor-

rhagic complications occurred in patients
taking beta-blockers (r = 0,13284, p = 0,02).
There were also loose correlations between
hemorrhagic complications and use of proton
pump inhibitors, antipsychotics, and antihis-
tamines (p < 0,05 in all cases).

« Stage 3a (n = 185): a correlation between
hemorrhagic complications and the intake of
DOACSs and vasodilators was found (r = 0,15,
p = 0,002).

« Stage 3b (n = 33): moderate correlations
between hemorrhagic complications and the
intake of DOACs and beta-blockers were
found (r = 0,284414, p = 0,019976), as well
as the intake of DOAC and anti-glaucoma
drugs (r = 0,419573, p = 0,000598).

« Stage 4 (n = 117): a correlation between
hemorrhagic complications and the intake of
DOACs and antiparkinsonian drugs was
found (r = 0,173702, p = 0,005491).

DISCUSSION

DOACs are a group of drugs that are widely used
due to their good safety profile, no need for constant
coagulation monitoring, and a convenient dosage
form [4]. However, prescribing DOACs to elderly and
senile patients is associated with an increased risk of
hemorrhagic complications compared with middle-
aged and young patients. The reason for the increased
risk of such complications lies in a change in the drug
pharmacokinetics due to a decrease in hepatic enzyme
activity and renal clearance in the elderly [5].

Another important feature of geriatric patients
is polypharmacy. To date, there are a number of
patients taking over 5 medications concomitantly,
and the START/STOPP criteria for drug discon-
tinuation are still limited in their application.
Hence, the problem of need for identifying risk
factors for hemorrhagic complications amid DOAC
intake in this cohort of patients is relevant [6].
Thus, according to [7, 8], GFR <30 ml/min/1,73
m? is the indication for dabigatran withdrawal,
and GFR <15 ml/min/1,73 m? is the indication for
apixaban and rivaroxaban withdrawal. Our study
showed that these figures are underestimated: in
GFR <45 ml/min/1,73 m?, in the elderly patients
with polypharmacy, there is already a fairly high
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p = 0,019976), a Takxke npuemoM IIOAK u
IIPOTUBOIJIAYyKOMHBIX IpernapaToB
(r = 0,419573, p = 0,000598).

« Cragus 4 (n = 117): oTMeueHa KOPPEeJISIHsA
MesK/Iy PasBUTHEM reMOpparundecKux 0CI0xK-
Henuit u npuemom I[IOAK u mpoTuBomap-
KUHCOHUYECKUX IIpenapaToB (koadduimeHt
KOppEJIANHU 0,173702, p = 0,005491).

OBCYXKJIEHUNE

I[IOAK - rpymnma IpenapaTroB, IIOJYYHBIINX
IIMPOKOE IIPUMEHEHHE B CBSA3U C XOPOIIUM IPOodu-
JieM 6e30I1acHOCTH, OTCYTCTBHEM HEOOXOAMMOCTH B
IIOCTOSTHHOM MOHHUTOPHUHTE KOATYJISIMOHHOTO 3BeHa
reMocrasa, y00HOoU (hOpMOU JIEKAPCTBEHHOT'O CPeI-
cTBa [4]. BMecTe ¢ TeM HazHaueHUe IIpenapaToB U3
JIAaHHOU TPYHIbI HAIUeHTaM IOXKWIOTO U CTapue-
CKOTO BO3pacTa AacCOLMHPOBAHO C IOBBIIIEHHBIM
PUCKOM Pa3BUTHSA reMOPParuyecKux OCI0KHEHUN B
CPaBHEHHH C THAI[MEHTAaMU CPEIHETO W MOJIOJIOTO
Bospacra. IIprynHA MOBBIMIEHHOTO PHCKA TaKHUX
OCJIO’KHEHUH KpoeTcsl B U3BMeHeHUH papMaKOKHHe-
THKU IIPENapara B CBSA3U CO CHIKEHNEM aKTUBHOCTHU
(bepMeHTOB U TMOYEYHOTO KJIMpEHca IpenapaTta B
OpraHu3Me IMOXKHUJIOTO YeJloBeKa [5].

Takke BaskHOU 0COOEHHOCTHIO TepUATPUUECKOU
KOTOPTHI AIMEHTOB ABJIAETCS mounparmasus. Ha
CETOHAIIHUY IeHb UMeeTCs JOCTAaTOYHO O0JIbIIoe
KOJIMYECTBO TAI[MEHTOB, NPUHUMAIONUX 0osee
5 mpemapaToB omHoBpeMeHHO, a START/STOPP
KpPUTEPHHU /JI1 OTMEHBI IIpernapaToB IIOKa IpuMe-
HSIIOTCSA JOCTAaTOYHO OrpaHuueHHO. OTCI0/Ia aKTy-
aJILHOCTD IIP00JIEMBI — HEOOXOTUMOCTh OIIpeJieie-
HUA PaKTOPOB PUCKA FeMOPPArnYecKuX OCJIO0KHe-
Huii Ha ¢done npuema IIOAK B jganHOU Koropte
manueHToB [6]. Taxk, corsacHo [7, 8], CK® <30 mu1/
MHH/1,73 M? ABJIA€TCA KPUTEPUEM JIJIA OTMEHBI
nmaburarpana, a CK® <15 mu/MuH/1,73 M2 — KpUTe-
pueM JUIsT OTMEHBI almuKcabaHa U puBapokcabaHa.
Hamre mccienoBaHue IOKa3asno, YTO 3TH HUQPHI
sanmwxkenpl: npu CK® <45 mi/munH/1,73 M2 B
KOTOpTe IMAI[UEeHTOB IIOXKHJIOTO BO3pacTa ¢ IIOJIH-
nmparmMasueil y»ke ecTh JJOCTaTOYHO BBICOKUI pUCK
KPOBOTEUEHHH, B CBSA3H C uUeM TpebyeTcs TIma-
TEJIPHO MOAXOAUTh K HA3HAUEHUI0 aHTHUKOATYJISH-
TOB ¥ HCKJIIOYATh MojguduipyeMmble (GaxkTopsl
puCKa — TOJUIparMasvui0 MW HeXKeJaTeJIbHbIe
JIeKapCTBeHHbIE B3aNMO/IECTBUSA.

SAK/IIOYEHUNE

ITpoBeneHHOE UCCIeIOBaHUE TI03BOJIAET C/IeIaTh
cJie/iyIoliye BbIBOJIbI:

1. [IOAK-3aBucumble reMopparuieckie OcCJIOXK-
HEHUs acCOIMUPOBAHBI C MOJIUIparMasueil (OTHO-

risk of bleeding, and therefore, it is necessary to
carefully prescribe the anticoagulants and exclude
modifiable risk factors — polypharmacy and
adverse drug interactions.

CONCLUSION

The study performed allows us to draw the fol-
lowing conclusions:

1. DOAC-related hemorrhagic complications are
associated with polypharmacy (odds ratio 3,5,
CI 0,95 [0,03-5,0], p = 0,01) — taking over 6 drugs
concomitant, and GFR less than 45 ml/min/1,73 m?
(odds ratio 6,6, CI 0,95 [1—30,1], p = 0,05).

2. An increased risk of hemorrhagic complica-
tions was observed amid concomitant intake of cer-
tain medications:

» CKD-independent adverse drug interactions:
taking rivaroxaban with metoprolol or diltia-
zem, tamsulosin and beclomethasone
(0,3 < r < 0,5); taking dabigatran with rosu-
vastatin (r = 0,57); taking dabigatran with
furagine or haloperidol (0,3 < r < 0,5); taking
apixaban with novobismol (r = 0,31).

+ CKD-dependent adverse drug interactions:
with decreasing clearance, the risk of minor
bleeding increases when DOACs are co-
administered with beta-blockers in CKD stage
3b (r = 0,284414, p = 0,019976), with anti-
glaucoma drugs in CKD stage 3b (r = 0,419573,
p = 0,000598), with antiparkinsonian drugs
in CKD stage 4 (r = 0,173702, p = 0,005491).

Conflict of interest. The authors declare no
conflict of interest.

IIeHue PuckKos 3,5, A1 0,95 [0,03—5,0], p = 0,01) —
pueM Oosiee 6 mpenapaToB ogHOBpeMeHHO u CK®
MeHee 45 MJI/MUH/1,73 M? (OTHOIIIEHHE PUCKOB 6,6,
11 0,95 [1-30,1], p = 0,05).

2. [lOBBIIEHHBIA PHUCK TIeMOPPArHYeCcKHUX
OCJIO’)KHEHUH OTMeuasicsi TPHU OJHOBPEMEHHOM
mpueMe OITpeJleJIeHHBIX JIEKAPCTBEHHBIX IIpera-
paTos:

e HeXeJIaTeJIbHbIE JIEKAaPCTBEHHBIE B3aMMO-
JlefictBus, He 3aBUcUMble OoT XbBII: mpuem
puBapokcabaHa ¢ METOIIPOJIOJIOM WJIU JIHJI-
THA3€eMOM, TaMCYJIO3UHOM U OeKJIoMeTas3o-
HoMm (0,3 < r < 0,5 ); IprUeM JaburatpaHa c
posyBactatuHOM (r = 0,57); pueM aabura-
TpaHa ¢ (yparuHOM WJIH TaJIOIEPHUI0JIOM
(0,3 < r < 0,5); mpueM anukcabaHa ¢ HOBO-
6ucmosiom (r = 0,31).
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e HeXKeJIaTeJIbHbIE JIEKAPCTBEHHBIE B3aUMO-
JerictBusi, 3aBucUMble OT XbBII: ¢ ymeHbIe-
HUEM KJINPEHCA TOBBIIIAETCS PUCK «MAJIBIX»
KPOBOTEUEHUH TP KOMOMHHUPOBAHHOM ITPH-
eMme ITOAK c Gera-aspeHobGIOKaTOpaMu IpU
XBII craguu 3b (r = 0,284414, p = 0,019976),
C IPOTHBOIJIAYKOMHBIMHE IIpeliapaTaMy Ipu
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