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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background and Objectives: Patients with acute coronary
syndrome (ACS) and atrial fibrillation (AF) undergoing
percutaneous coronary intervention (PCI) are at high risk for
ischemic and hemorrhagic complications. This study aimed
to identify predictors of these complications to optimize risk
assessment and management.

Materials and Methods: A retrospective analysis of 92 ACS
patients with AF who underwent PCI at Semey Emergency
Hospital (2022-2023) was conducted. Patients were followed for
one year, and ischemic (myocardial infarction [MI], stroke, stent
thrombosis, revascularization, and mortality) and hemorrhagic
(BARC types 3 and 5 bleeding) events were recorded. Logistic
regression and receiver operating characteristic (ROC) analyses
identified significant risk factors.

Results: Ischemic events occurred in 23 patients (25%),
including MI (56.5%) and stroke (34.8%). Hemorrhagic events
occurred in 14 patients (15.2%), with gastrointestinal bleeding
(50%) and hemorrhagic stroke (35.7%) being most common.
One-year mortality was 22.8%. Predictors of ischemic events
included MI history, reduced left ventricular ejection fraction,
elevated pro-brain natriuretic peptide, creatinine, and platelet
count, and decreased estimated glomerular filtration rate
(p<0.001). Predictors of hemorrhagic events included male
sex, smoking, peptic ulcer disease, anticoagulant use, low
hemoglobin, and elevated international normalized ratio and
prothrombin time (p<0.05).

Conclusions: Identifying ischemic and hemorrhagic risk
factors allows for personalized therapy in ACS patients with AF
after PCI, reducing complications and improving outcomes.

Key words. Atrial fibrillation, acute coronary syndrome, dual
antithrombotic therapy, percutaneous coronary intervention,
ischemic events, hemorrhagic events.

Introduction.

Atrial fibrillation (AF) is the most prevalent sustained
arrhythmia among adults, with its incidence continuing to
rise due to population aging and the increasing prevalence
of risk factors such as hypertension, diabetes mellitus, and
cardiovascular diseases [1-3]. Projections indicate that by 2050,
the number of AF patients in Asia will reach 72 million, more than
twice the estimated number of cases in Europe and the United
States [4]. AF significantly elevates the risk of thromboembolic
complications, including stroke, cardiovascular events, and
mortality [5,6]. A particularly challenging clinical scenario
arises when AF coexists with acute coronary syndrome (ACS),
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necessitating careful selection of antithrombotic therapy [7,8].

Patients with ACS and AF undergoing percutaneous
coronary intervention (PCI) are at high risk for both ischemic
and hemorrhagic complications [9]. The primary therapeutic
approach involves dual antiplatelet therapy (DAPT) to mitigate
the risk of stent thrombosis and recurrent cardiovascular events
[10]. However, combining DAPT with oral anticoagulants
(OAC) in a triple antithrombotic therapy (TAT) regimen
increases the risk of bleeding, creating a clinical dilemma: how
to balance the reduction of ischemic events without substantially
increasing the risk of major bleeding [11,12].

Existing risk assessment models, such as CHA2DS>-VASc and
HAS-BLED, have limitations in predicting the combined risk
of ischemic and hemorrhagic complications in patients with
concurrent AF and ACS [13]. These scores were developed
based on populations of patients with atrial fibrillation outside
the setting of acute coronary syndrome and do not account for the
specific course of ACS and the need for combined antithrombotic
therapy, which may reduce their prognostic accuracy in cases
of atrial fibrillation combined with ACS. For instance, a study
by Puurunen et al. demonstrated that the CHA>DS>-VASc score
had only moderate predictive ability for thrombotic events,
whereas HAS-BLED showed no significant prognostic value
for bleeding risk [14]. These findings underscore the need for
more precise risk stratification tools tailored to this high-risk
patient population.

Moreover, existing protocols are often based on data from
Western populations and may not take into account the presence
of the "East Asian paradox," which is characterized by a lower
risk of ischemic complications but a higher risk of bleeding in
patients of East Asian origin receiving antithrombotic therapy
[15,16]. This phenomenon highlights the importance of ethnic
and regional differences in the selection of management
strategies. Central Asian populations, including Kazakhstan,
may occupy an intermediate position between Western and East
Asian models, combining a high prevalence of atherothrombosis,
metabolic disorders, and hypertension with a potentially altered
bleeding risk profile. This necessitates further research and
refinement of prognostic models for use in regional clinical
practice.

Thus, the aim of this study was to identify clinical and laboratory
predictors of ischemic and hemorrhagic complications in
patients with atrial fibrillation and acute coronary syndrome who
underwent percutaneous coronary intervention, with the goal of
improving risk stratification and individualizing antithrombotic
therapy.
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Materials and Methods.

This study is a retrospective analysis of data from 92 ACS
patients with AF who underwent PCI with stenting. The
research was conducted in the Cardiology Department of the
Semey Emergency Hospital, Kazakhstan, from January 2022 to
December 2023. This study was approved by the local ethics
committee (No. 16 dated November 2, 2023). All data were
anonymized in compliance with confidentiality requirements.

Inclusion Criteria:

Patients included in the study were diagnosed with ACS, either
with ST-segment elevation (STE-ACS) or without ST-segment
elevation (NSTE-ACS). Coronary angiography and successful
myocardial revascularization with stent implantation were
required. Additionally, the presence of AF, whether permanent,
persistent, or paroxysmal, was a necessary criterion. All patients
were on combined antithrombotic therapy.

Exclusion Criteria:

Patients were excluded if they had contraindications to
antithrombotic therapy, terminal-stage oncological diseases, or
incomplete clinical data.

All patients received aspirinand a P2Y 12 inhibitor (clopidogrel)
in combination with oral anticoagulants (OAC). The duration and
regimen of therapy were determined by treating physicians based
on an individual assessment of thrombotic and bleeding risks.

Endpoints:

The study assessed ischemic events (IE) and hemorrhagic
events (HE). Ischemic events included death from any
cause, myocardial infarction, stent thrombosis, unplanned
revascularization, and ischemic stroke. Hemorrhagic events
were defined as major bleeding, classified as types 3 and 5
according to the Bleeding Academic Research Consortium
(BARC), and hemorrhagic stroke.

Data Collection:

Data were extracted from the electronic patient record
management system. Information included demographic
characteristics, disease history, laboratory and instrumental
parameters, details of antithrombotic therapy, and treatment
outcomes. To clarify the data, discharge summaries from
hospital records were used, including information on repeat
hospitalizations during the one-year follow-up.

Statistical Analysis:

Statistical analysis was performed using SPSS 23.0 and
StatTech 4.7.0 software. Methods of analysis included: for
quantitative variables, the Mann—Whitney U test to compare
medians, and the Student’s t-test to compare means. For
categorical variables, Pearson’s chi-square test was used to
assess relationships between variables, and Fisher’s exact test
was used for small samples. Receiver operating characteristic
(ROC) analysis was carried out to assess the prognostic value
of quantitative variables (AUC), as well as their sensitivity/
specificity. The criterion for significance was set at p<0.05.

Results.

A total of 92 ACS patients with AF were included in the study,
with an average age of 68.54+9.06 years. Among them, 61
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patients (66.3%) were men with an average age of 67.0£11.3
years, while 31 patients (33.7%) were women with an average
age of 73.0+9.5 years. Men were significantly younger than
women (p=0.001). No significant differences were observed
in the incidence of serious ischemic or hemorrhagic events
between STE-ACS and NSTE-ACS (p=0.293), so the analysis
was conducted on the combined sample. Patients in the NSTE-
ACS group had a history of myocardial infarction (MI) eight
times more frequently than those in the STE-ACS group (OR
0.132, 95% CI: 0.051-0.347; p<0.001). Additionally, atrial
fibrillation (AF) in medical history was 4.7 times more frequent
in the NSTE-ACS group (OR 0.206, 95% CI: 0.085-0.501;
p<0.001).

Main Clinical Events:

Ischemic events occurred in 23 patients (25%), including
MI in 13 cases (56.5%), ischemic stroke in 8 cases (34.8%),
venous thrombosis in 1 case (4.3%), and stent restenosis in
1 case (4.3%). Bleeding events were observed in 14 patients
(15.2%), with gastrointestinal bleeding occurring in 7 cases
(50%), hemorrhagic stroke in 5 cases (35.7%), and other types
of bleeding in 2 cases (14.3%). The overall mortality rate was
22.8% (n=21), with 8 patients (38.1%) dying in the hospital
within the first week and 13 patients (61.9%) dying within one
year.

Patients in the study were divided into two groups based on the
presence or absence of ischemic events: those without ischemic
events (n=69, 75%) and those with ischemic events (n=23,
25%). Similarly, they were categorized into those without
hemorrhagic events (n=78, 84.8%) and those with hemorrhagic
events (n=14, 15.2%). All patients received aspirin and a P2Y 12
inhibitor, supplemented by oral anticoagulants (OAC). Follow-
up lasted for one year.

Univariate regression analysis identified several significant
risk factors for ischemic events. A history of MI was associated
with increased risk (OR 6.336, 95% CI. 2.097-19.144;
p<0.001), as was reduced left ventricular ejection fraction
(LVEF) (OR 0.893, 95% CI: 0.837-0.952; p<0.001). Elevated
pro-BNP levels (OR 1.0, 95% CI: 1.0-1.0; p=0.003) and higher
creatinine levels (OR 1.052, 95% CI: 1.027-1.076; p<0.001)
were also linked to ischemic complications. Additionally, a
lower estimated glomerular filtration rate (¢GFR) (OR 0.898,
95% CI: 0.856-0.943; p<0.001) and increased platelet count
(OR 1.013, 95% CI: 1.004-1.021; p=0.003) were associated
with a higher likelihood of ischemic events. The CHA2DS:-
VASc score was not statistically significant (OR 0.984, 95% CI:
0.688-1.405; p=0.928).

Several variables were found to significantly influence the risk
of bleeding. Male sex was strongly associated with an increased
risk (OR 8.125, 95% CI: 1.011-65.328; p=0.049), as was
smoking status (OR 4.444, 95% CI: 1.363-14.497; p=0.013).
A history of peptic ulcer disease (PUD) (OR 2.462, 95% CI:
1.395-4.345; p=0.002) and the use of OAC (OR 7.371, 95%
CI: 1.546-35.151; p=0.012) also contributed to a higher risk
of hemorrhagic events. Lower hemoglobin levels (OR 0.959,
95% CI: 0.933-0.985; p=0.002), prolonged prothrombin
time (PT) (OR 1.015, 95% CI: 0.983-1.049; p=0.025), and
elevated international normalized ratio (INR) (OR 3.096, 95%



CIL: 1.248-7.681; p=0.015), HAS-BLED (OR 2.373, 95% CI:
1.074-5.244; p=0.033), were also significant predictors of
bleeding complications. The PRECISE-DAPT variable was
not statistically significant (OR 1.032; 95% CI 0.982-1.085;
p=0.216).

ROC analysis was performed to assess the prognostic value of
various clinical and laboratory parameters in predicting ischemic
and hemorrhagic complications in AF patients following PCI.
This analysis enabled the determination of optimal cutoff values
for predictors, their sensitivity and specificity, and the area
under the curve (AUC).

To determine the critical values of quantitative predictors,
ROC analysis was performed with the construction of ROC
curves (see Figures 1 and 2).

For several variables (in particular, LVEF and eGFR), the
AUC was significantly less than 0.5, which reflects an inverse
prognostic relationship: a decrease in these indicators is
associated with an increased risk.

ROC curves located below the reference line (AUC <0.5) reflect
an inverse prognostic relationship: a decrease in hemoglobin
level is associated with an increased risk of bleeding.
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Figure 1. ROC Curves for Independent Risk Factors of Ischemic Events in ACS Patients with AF After PCL
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Table 1. Comparative characteristics of ACS patients with AF after PCI in groups with and without ischemic events.

Indicator Patients without IE (n=69; 75%) Patients with IE (n=23; 25%) p-value
68,35+9,10 69,13+9,12 %
Age, years (46-85) (57-94) 0,722
Male, n(%) 46(66,7%) 15(65,2%) 1,000 *
28,60(8,50) 29,40(8,0) o
BMI, kg/m2 (21,8-46,6) (22,00-44,6) 0,850
Smoking, n(%) 19(27,5%) 7(30,4%) 0,794°
Diabetes mellitus, n(%) 24(34,8%) 7(30,4%) 0,802°
History of stroke, n(%) 11(15,9%) 4(17,4%) 1,000°
MI history, n(%) 25(36,2%) 18(78,3%) 0,001°
AF history, n(%) 34(49,3%) 11(47,8%) 0,904¢
E 4(2) 4(2) -
CHA2DS2-VASc (1-7) 2-7) 0,926
. 130(25) 130(30) o
ABP systolic, mm Hg (30-180) (90-180) 0,412
. . 80(20) 80(10) o
ABP diastolic, mm Hg (50-110) (60-100) 0,485
. 82(22) 82(32) .
HR, beats per minute (35-150) (52-190) 0,211
50(19) 40(4)
0, sk
LV EF, % (24-69) (35-53) <0,001
. 0,10 (2,37) 1,31(4,73) .
Troponin ng/mL. (0,10-2,45) (0,10-4,31) 0,057
Iy 0,00 (175,0) 0,00 (1400) -
D-dimer ng/mL. (0,00: 5300) (0.00: 8630) 0,747
1042,70 (1735,2) 5331,00 (12834,9) o
NT-proBNP pg/mL (0,0-35000,0) (659,0-35000,0) <0,001
.. 80,0 (36,5) 122,0 £52,0 "
Creatinine, pmol/L (40,0-144,0) (85,7-224.0) <0,001
77,0 (28) 49,0+20,0 "
GFR 26-111) (21-88) <0,001
213 (76) 256 (77) o
Platelet count (44-377) (188-439) <0,001

Note

*- parametric criteria—student t-test, M£SD (mean + standard deviation); min and max values

**_ nonparametric test—Mann-Whitney U-test, Me(IQR) (median(interquartile range)); min and max values; nominal variables (absolute number
of patients (%))*- ¥2 Pearson

®- Fisher test

BMI—body mass index; HR-heart rate; LV EF—Ileft ventricular ejection fraction; GFR—glomerular filtrate rate.

Table 2. Comparative characteristics of ACS patients with AF after PCI in groups with and without hemorrhagic events.

Indicator Patients without HE (n=78; 84,8%) Patients with HE (n=14; 15,2%) p-value
69,06 + 9,33 65,64 + 6,98 %
Age, years (46-94) (58-79) 0,195
Male, n(%) 1(3,2%) 13 (21,3%) 0,049*
Smoking, n(%) 6 (9,1%) 8 (30,8%) 0,013°
E(l;t;)ry of peptic ulcer disease, 12 (60,0%) 8 (40,0%) 0,002°
()
use of OAC, n(%) 2 (4,4%) 12 (25,5%) 0,012°
2(0) 2(1) .
HAS-BLED (1-4) (1-4) 0,033
i 21(10) 20(22) s
PRECISE-DAPT (2-56) (11-50) 0,216
. 82(24) 85(25) -
HR, beats per minute (35-190) (62-150) 0,553
. 130(20) 130(30) o
ABP systolic, mm Hg (80-180) (80-180) 1,000
. . 80(20) 85(13) -
ABP diastolic, mm Hg (50-110) (60-90) 0,665

124



b - Fisher test

*- parametric criteria—student t-test, M=SD (mean + standard deviation); min and max values
**_ nonparametric test—Mann-Whitney U-test, Me(IQR) (median(interquartile range)); min and max values; nominal variables (absolute number
of patients (%)) a - 2 Pearson

Hemoglobin, g/L (183;_’11373;)1 2,66 (1?? 59_’91232?9’02 0,002*
Erythrocytes ??f_f Of 60, ’05)7 ?i?;sijé,zf 5) 0,092*
i i
Plcle coun 25280 6535 21775 632 iy
o) i)
B3 e
PT e sine
" S B
e n0L
L sacons 1isss720
LV % 455000 701 L o0oes
Note

HR-heart rate; Hct- hematocrit; INR-international normalized ratio; APTT- activated partial thromboplastin time; PT- prothrombin time; PI-
prothrombin index; GFR—glomerular filtrate rate; LV EF-left ventricular ejection fraction.

Table 3. Summary table of ROC analysis results for ischemic events.

Variable AUC 95% CI p cutoff values sensitivity specificity
history of MI 0,710 0,590- 0,830 0,003 - 0,783 0,638
LVEF % 0,216 0,124 -0,308 0,000 <43,5% 0,130 0,290
pro-BNP 0,829 0,743 -0,916 0,000 >1010,5 0,957 0,493
Creatinine level 0,852 0,772 -0,931 0,000 > 85,85 0,957 0,580
e¢GFR) 0,100 0,023 -0,178 0,000 <67 0,087 0,667
Platelet count 0,733 0,629 - 0,837 0,001 <2255 0,739 0,580
Table 4. Summary table of ROC analysis results for hemorrhagic events.

Variable AUC 95% CI p cutoff values sensitivity specificity
male sex 0,657 0,522 -0,791 0,063 - 0,929 0,385
smoking 0,670 0,507 — 0,834 0,043 - 0,571 0,769
history of peptic uleer 1 7, 0,549 - 0,879 0,011 - 0,571 0,846
disease

The use of OAC 0,704 0,570 - 0,838 0,015 - 0,857 0,551
hemoglobin levels 0,331 0,148 -0,513 0,044 <123,5r/n 0,429 0,244
INR 0,703 0,527 -0,879 0,016 >1,085 0,786 0,551
HAS-BLED 0,647 0,488 — 0,807 0,080 >15 0,929 0,218
PRECISE-DAPT 0,540 0,351 -0,730 0,632 >13,5 0,643 0,218

studies that confirm the role of heart failure and renal
dysfunction in predicting adverse outcomes. In our study OAC
use, and hemoglobin levels emerged as the most significant
predictors of bleeding risk. These findings are in line with the
recommendations of the European Society of Cardiology (ESC),
which emphasize the importance of hemostasis monitoring and
bleeding prevention in AF patients [17,18].

Discussion.
Key findings:

This study identified key predictors of ischemic and
hemorrhagic events in AF patients after PCI. Elevated NT-
proBNP and creatinine levels, platelet count, reduced LVEF,

and decreased eGFR were independent risk factors for ischemic
complications. These findings are consistent with international
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Strengths and limitations:

International guidelines recommend the use of triple
antithrombotic therapy (TAT) as the default strategy in patients
with AF for the first week after PCI. In cases of high bleeding
risk and low thrombotic risk, an early transition to dual
antithrombotic therapy (DAT) is recommended for long-term
treatment [10,19]. Individualized selection of antithrombotic
therapy plays a crucial role in reducing complications [3,20].

These findings align with international research emphasizing
the central role of heart failure in recurrent ischemic events in
AF patients undergoing PCI[18]. Additionally, a study by Nasab
Mehrab et al. demonstrated that pro-BNP levels and reduced
LVEEF are strong prognostic markers of adverse outcomes in AF
patients ([21]. Renal dysfunction emerged as a significant risk
factor for adverse outcomes, as confirmed by our findings and
international guidelines [22].

Elevated creatinine and decreased eGFR require close
monitoring and treatment adjustments. In the male subgroup,
the risk of major bleeding was significantly higher (OR 8.125),
which may be attributed to a higher prevalence of additional
risk factors such as smoking. Patients with a history of peptic
ulcer disease, a well-established risk factor for bleeding under
antithrombotic therapy, require gastroprotection to mitigate
this risk. High INR levels (>1.16) reflect an increased risk of
coagulation disturbances, while a drop in hemoglobin (<88
g/L) may indicate latent bleeding. The study highlights the
importance of personalized antithrombotic management, in
line with current guidelines emphasizing individualized risk
assessment. The main limitation of our study is the small sample
size, the short follow-up period, and its retrospective design,
which complicated the evaluation of patients’ adherence to
therapy.

Comparison with similar research:

Current recommendations rely on risk assessment scores to
estimate individual probabilities of thrombosis and bleeding
[17,20]. Despite the availability of various risk assessment
scales, such as GRACE, CHA2DS2-VASc, HAS-BLED,
CRUSADE, BARC, and PRECISE-DAPT, none is specifically
designed for patients with a combination of ACS and AF [23].
In a study by Puurunen et al., CHA2DS2-VASc was found to be
only a moderate predictor of thrombotic events (p=0.57), while
HAS-BLED was ineffective in predicting bleeding (p=0.51)
[14]. Similarly, in our study, HAS-BLED did not demonstrate
significant prognostic value (OR 2.373, 95% CI: 1.074-5.244;
p=0.033), PRECISE-DAPT showed no statistically significant
differences (OR 1.032; 95% CI 0.982-1.085; p=0.216), and
CHA2DS2-VASc also proved to be statistically insignificant
(OR 0.984, 95% CI: 0.688-1.405; p=0.928).

Renal dysfunction is a recognized predictor of poor outcomes
in ACS patients, as reduced eGFR and increased creatinine
levels are linked to a higher risk of cardiovascular events,
including recurrent MI and mortality (Ranucci et al., 2018) [24].
In our study, the critical creatinine threshold was 85.7 umol/L,
which corresponds with data from the ACEF score (Barili et
al., 2014) [25]. The ACEEF scale, incorporating age, LVEF, and
creatinine levels, has proven effective in stratifying high- and
low-risk patients for planned cardiac surgery compared to more
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complex scoring systems, as well as in PCI. Furthermore, ACEF
II includes anemia (hematocrit <36%), allowing for additional
prognostic considerations (Ranucci et al., 2018) [24]. Our results
reinforce the significance of renal dysfunction as an independent
risk factor for severe cardiovascular complications in ACS
patients. Hemorrhagic events in ACS patients can significantly
worsen the prognosis. A meta-analysis of the GUSTO IIb,
PURSUIT, and PARAGON B studies, which included over
24,000 patients, demonstrated that those who received blood
transfusions during hospitalization had a substantially higher
risk of mortality and recurrent MI within 30 days after ACS
[26]. The use of the BARC (Bleeding Academic Research
Consortium) classification enabled the determination that type 2
or higher bleeding events were associated with an increased risk
of recurrent ischemic events, whereas type 1 bleeding had no
significant impact [27]. Mortality rates following recurrent MI
were found to be lower than after class 3¢ bleeding events [28].

The PARIS (Patterns of Non-Adherence to Anti-Platelet
Regimen in Stented Patients) study identified the use of
anticoagulants as part of triple antithrombotic therapy as
a significant predictor of bleeding risk. In our study, the use
of anticoagulants was also associated with a higher risk of
bleeding [29]. The ORACUL study incorporated factors such as
age, creatinine levels, hemoglobin levels, peptic ulcer disease
history, and OAC use. The ORACUL score demonstrated good
prognostic value in assessing the risk of significant bleeding
events within one year in ACS patients [30].

Explanations of findings:

Based on our study results, several conclusions can be
drawn. TAT is effective in patients with a high ischemic risk;
however, its use should be limited to one week to reduce the
risk of bleeding. Prolonged use of P2Y 12 inhibitors (such as
clopidogrel) in combination with OAC appears to be a safer
strategy for most patients, minimizing bleeding risks while
maintaining efficacy in preventing ischemic complications.
Our findings are consistent with ESC guidelines and major
studies, including work by Hindricks et al., which highlights
the significance of personalized antithrombotic therapy based
on ischemic and bleeding risks [18].

Implications and actions needed:

The primary risk factors for ischemic events included high pro-
BNP levels, which serve as a marker of heart failure associated
with increased preload and myocardial dysfunction. Elevated
pro-BNP levels were correlated with a higher incidence of
ischemic events, supporting previous research highlighting its
strong prognostic value in ACS and AF [21]. Reduced LVEF,
reflecting impaired cardiac pump function, was linked to a higher
likelihood of recurrent ischemic events. In our study, LVEF
below 45% was an independent predictor of poor outcomes.

In this study, the risk of bleeding was higher in men and
patients with a history of peptic ulcer disease, as well as those
with elevated INR and decreased hemoglobin levels. These
findings highlight the importance of monitoring coagulation
parameters and adjusting anticoagulant dosages to reduce
hemorrhagic complications. This study underscores the need
for a personalized approach in managing AF patients after
PCI. Identifying predictors of ischemic and hemorrhagic



complications allows for risk minimization and optimization
of treatment outcomes. To achieve an optimal balance between
ischemic and hemorrhagic risks in high-risk patients, a scoring
system integrating both stent thrombosis, stroke, and systemic
embolism risks, along with bleeding risks, is necessary. Such
an approach would simplify clinical decision-making regarding
antithrombotic therapy and help tailor anticoagulation strategies
to the clinical profile of each patient.

Study limitations:

The main limitation of this study is the small sample size,
the short follow-up period of one year, and its retrospective
design, which may introduce information bias due to reliance
on electronic medical records and discharge summaries for
data collection. Future prospective studies with larger cohorts
are necessary to validate the identified predictors and develop
more accurate risk stratification models. This would facilitate
optimization of antithrombotic therapy, enhancing both the
safety and efficacy of treatment in this high-risk population.

Conclusion.

As a result of this study, predictors of unfavorable outcomes
in ACS patients with AF after PCI were identified. Predictors
of ischemic outcomes included a history of MI, elevated NT-
proBNP, decreased LVEF, elevated creatinine, low eGFR, and
a high platelet count.

Predictors of hemorrhagic outcomes included male sex, a
history of peptic ulcer disease, low hemoglobin, anticoagulant
use, and elevated INR and prothrombin time.

The data obtained confirm that ischemic and hemorrhagic
events in AF patients post-PCI are associated with clinical
and laboratory parameters, indicating the necessity of
regular monitoring of key predictors to minimize the risk of
complications.
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