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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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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Antiphospholipid syndrome (APS) is an
autoimmune prothrombotic  disorder characterized by
persistent antiphospholipid antibodies and vascular thrombosis.
Its contribution to clinical phenotypes of atherosclerotic
cardiovascular disease (ASCVD) remains incompletely defined.

Objective: To evaluate the association between APS and
clinical, thrombotic, and laboratory characteristics in patients
with ASCVD.

Methods: A single-center case—control study (2019-2023)
included 355 patients with confirmed ASCVD. Ninety-two
patients (25.9%) fulfilled revised Sydney APS criteria and
were included as cases. Ninety-two age- and sex-matched
APS-negative ASCVD patients served as controls. Clinical
characteristics, vascularinvolvement, cardiovascularrisk factors,
coagulation parameters, lipid profile, and antiphospholipid
antibodies (anticardiolipin, anti-B2-glycoprotein I, and lupus
anticoagulant) were analyzed. Correlation and multivariable
regression analyses were performed.

Results: APS prevalence among ASCVD patients was 25.9%.
APS-positive patients demonstrated significantly higher rates
of venous thrombosis (OR 4.02; p=0.037) and central nervous
system arterial thrombosis (OR 2.40; p=0.044). Cerebral arterial
involvement was more frequent in APS patients (OR 3.12;
p=0.036). Lupus anticoagulant was the most prevalent antibody
(57.6%). IgG isotype antibodies showed strong correlations with
activated partial thromboplastin time, particularly anti-B2GPI
IgG (1=0.709; p < 0.001). APS patients exhibited prolonged
prothrombin time, reduced prothrombin index, and significantly
elevated D-dimer levels. Multivariable regression models
(adjusted R? 0.35-0.44) identified thrombotic localization,
coagulation parameters, and lipid indices as independent
predictors of antiphospholipid antibody levels.

Conclusion: APS is associated with a distinct thrombotic
phenotype in ASCVD characterized by increased venous and
cerebrovascular thrombosis and coagulation dysregulation.
These findings support the concept that APS acts as an
immunothrombotic modifier of ASCVD rather than a primary
cause of atherosclerosis.

Key words. Antiphospholipid syndrome, atherosclerotic
cardiovascular disease, immunothrombosis, antiphospholipid
antibodies, risk stratification.

Introduction.

Antiphospholipid syndrome (APS) is a systemic autoimmune
disorder characterized by persistent antiphospholipid antibodies
(aPL) and a clinical predisposition to arterial and venous
thrombosis. The syndrome represents one of the most important
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acquired thrombophilias and is associated with a wide spectrum
of vascular and obstetric manifestations [1-4]. According
to international consensus criteria, APS is defined by the
occurrence of vascular thrombosis or pregnancy morbidity in
the presence of persistent aPLs, including lupus anticoagulant,
anticardiolipin antibodies, and anti-f2-glycoprotein I antibodies
[51.

Although APS has traditionally been considered primarily a
thrombotic disorder, increasing evidence indicates that immune-
mediated mechanisms play a broader role in vascular pathology.
aPLs may induce endothelial activation, platelet aggregation,
complement activation, and tissue factor expression, thereby
promoting a proinflammatory and prothrombotic vascular
environment [6-9]. These mechanisms contribute to the concept
of immunothrombosis, linking immune dysregulation with
coagulation activation.

ASCVD remains the leading cause of morbidity and mortality
worldwide. Classical cardiovascular risk factors such as
hypertension, diabetes mellitus, dyslipidemia, smoking, and
aging explain a large proportion of cardiovascular events;
however, they do not fully account for the occurrence and
heterogeneity of atherosclerotic disease [10]. Consequently,
increasing attention has been directed toward non-traditional
cardiovascular risk factors, including chronic inflammation and
autoimmune disorders.

Several studies suggest that APS may be associated with
accelerated atherosclerosis and increased cardiovascular
morbidity. Increased carotid intima-media thickness, endothelial
dysfunction, and plaque progression have been described in
APS patients independently of traditional cardiovascular risk
factors [11-14]. In addition, aPLs have been detected in patients
with myocardial infarction and ischemic stroke, supporting the
hypothesis that immune-mediated mechanisms contribute to
cardiovascular pathology [15,16].

Despite these observations, the precise role of APS in
the clinical expression of ASCVD remains incompletely
understood. It is still unclear whether APS directly contributes
to atherosclerotic plaque formation or whether it primarily
modifies the thrombotic phenotype of patients with established
atherosclerotic disease. Clarifying this relationship is clinically
important because it may influence risk stratification and
therapeutic strategies.

The present study was therefore designed to investigate the
association between antiphospholipid syndrome and clinical
phenotypes of atherosclerotic cardiovascular disease. Specifically,
the aim of the study was to evaluate whether APS is associated with
distinct thrombotic patterns, vascular involvement, and laboratory
characteristics in patients with ASCVD.
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Materials and Methods.

A case—control study was conducted from November 2019
through December 2023 in a tertiary care clinical center and
included patients presenting with confirmed ASCVD. Given
the nature of a tertiary referral setting, the study population
may have been enriched with patients presenting more severe,
complex, or refractory cardiovascular disease.

Consecutive adult patients (>18 years) were enrolled during
the screening process. Inclusion criteria comprised: (1) male and
female patients aged >18 years; (2) outpatients with a history
of atherosclerotic cardiovascular disease, including coronary,
peripheral, and cerebrovascular disease, as well as venous
thrombosis; and (3) hospitalized patients presenting with acute
atherothrombotic cardiovascular events. ASCVD was defined
according to ESC/ACC/AHA guidelines as acute coronary
syndrome (ACS), ischemic stroke/transient ischemic attack
(TIA), chronic coronary syndrome, or acute peripheral arterial
thrombosis/embolism. All patients underwent standardized
antiphospholipid antibody (aPL) screening.

Cases comprised ASCVD patients satisfying the revised
Sydney APS classification criteria: clinical (vascular thrombosis)
and laboratory (>1 aPL positivity confirmed on two occasions at
least 12 weeks apart). Patients not fulfilling APS criteria were
assigned to the control group. Controls were selected via 1:1
matching for age (£5 years) and sex from the APS-negative
ASCVD population. Exclusion criteria mitigated confounders:
active infection/sepsis, active malignancy, alternative systemic
autoimmune diseases, inherited/acquired thrombophilias, or
pregnancy. All participants provided written informed consent.

The study was conducted in accordance with the ethical
principles of Helsinki Declaration, securing local Institutional
Review Board approval (November 2019).

Demographic characteristics and detailed medical history were
collected using a structured medical questionnaire, focusing on
prior arterial/venous thromboses (deep vein thrombosis [DVT],
pulmonary embolism [PE], cerebral/systemic arterial sites),
ASCVD event chronology, familial cardiovascular disease, and
established ASCVD traditional risk factors. A comprehensive
physical examination was performed in all cases.

Laboratory profiling spanned complete blood count (CBC),
coagulation panel biochemistry, high-sensitivity C-reactive
protein (hsCRP, mg/L), cardiac troponins (ng/L), and full
lipid panel (total cholesterol, LDL-C, HDL-C, triglycerides
[all mmol/L]; atherogenic index = log[triglycerides/HDL-C]).
aPL assays were performed using commercial ELISA (Human
Diagnostics/Demeditec Diagnostics GmbH, Germany) for aCL
IgG/IgM (AU/mL; positive >10, >99th percentile) and anti-
B2GPI 1gG/IgM (U/mL; positive >8, >99th percentile), per
EULAR/ISTH recommendations. LA detection followed ISTH
standardized 3-phase protocol (screen/mix/confirm) using dilute
Russell's viper venom time (dARVVT) and silica-based APTT
(HemosIL, Werfen Spain; normalized ratio >1.20 positive).

Diagnostic imaging confirmed ASCVD topography: 12-lead
ECG, transthoracic echocardiography (valvular regurgitation/
stenosis graded I-1V, ejection fraction [%], regional wall motion
abnormality), coronary angiography (Gensini score for lesion
severity), computed tomography (CT), computed tomography

213

angiography (CTA), Doppler ultrasonography, or peripheral
arteriography as clinically indicated. Acute events verified per
guideline algorithms.

Statistical analyses were conducted using IBM SPSS software
(version 29.0). Continuous variables were presented as means
with standard deviations or medians with interquartile ranges,
depending on data distribution. Normality was assessed using
the Shapiro-Wilk test. For normally distributed variables,
Student’s t-test was used, while for non-normally distributed
variables, the Mann—Whitney U test was applied. Categorical
variables were expressed as frequencies and percentages and
compared using the y*-test. The strength of associations was
evaluated using odds ratios (OR) with 95% confidence intervals
(CI). Correlation analyses were conducted using Spearman
or Pearson coefficients as appropriate. A p-value <0.05 was
considered statistically significant.

Multiple linear regression analyses were performed using a
stepwise backward elimination approach. From an initial pool
of 59 candidate variables, independent predictors of five APS-
related laboratory outcomes (aCL IgM, aCL IgG, anti-2GPI
IgM/IgG, and LA; n=92 APS-positive patients) were identified.
Variables with p>0.10 were iteratively removed, retaining
predictors with p<0.05 in the final models. Model fit was
assessed using ANOVA F-tests, R?, and adjusted R? statistics.
Given the exploratory nature of the analysis, significance level
was set at a=0.05.

Coronary artery involvement variables (VD CA, VD CX,
VD RCA) were included as binary indicators (presence vs
absence of lesions in the corresponding vascular territories).

Results.

Of 355 screened ASCVD patients, 92 (25.9%; 95% CI 21.4-
30.7%) met Sydney APS criteria, forming cases. Age and sex
distribution was balanced between case and control groups,
reflecting the predefined matching criteria.

Descriptive analysis.

Age and Sex Distribution:

The mean age of participants in the APS-positive group was
65.63 + 10.30 years, compared to 65.54 + 10.60 years in the
control group. No statistically significant difference in mean
age was observed between groups (p > 0.05), confirming
appropriate matching. Age stratification further demonstrated a
comparable distribution between groups (see Table 1).

Sex distribution was balanced between groups, reflecting
the predefined matching criteria, Male participants comprised
80% in each group (see Table 2). The absence of statistically
significant differences in age and sex confirms that subsequent
comparisons of clinical and laboratory parameters were not
influenced by demographic imbalance.

Clinical characteristics:

Analysis of prior medical history revealed a significantly
higher burden of thrombotic events among APS-positive
ASCVD patients compared with matched controls (see Table 3).
APS-positive patients manifested a profoundly prothrombotic
profile. Prior venous thrombosis predominated (OR 4.02, 95%
CI 1.09-14.96, p=0.037), alongside CNS arterial events (OR
2.40, 95% CI 1.02-5.64, p=0.044).



Vascular Territory Involvement:

The anatomical distribution of ASCVD showed significant
divergence between the groups. Cerebral arteries predominance
characterized APS-positive cases (OR 3.12, 95% CI 1.08-9.07,
p=0.036), as shown in Table 4. No statistically significant
differences were observed for LAD, CX, or RCA territories.

Cardiac Functional Parameters:

Heart rate did not differ between groups (81.4 = 19.6 vs 79.3
+ 15.6; p=0.422). QTc interval was significantly lower in APS-
positive patients (396.5 + 49.6 vs 420.6 + 22.0 ms; t=4.26; p
< 0.001). Left ventricular ejection fraction (EF) did not differ
(45.8 £ 10.0 vs 45.4 + 8.4; p=0.769) (Table 5). Regarding
NYHA functional class, class IV was more frequent in case
group (14.1% vs 4.3%; OR 3.62, 95% CI 1.13—-11.56; p=0.030).
No significant differences were observed in other NYHA
classes (Table 6).

Valvular pathology:

Echocardiography unveiled subtle valvulopathy: mild tricuspid
regurgitation (mild to moderate) prevailed in APS-positive
group (OR 2.79, 95% CI 1.03-7.56, p=0.043). No significant
differences were observed in the distribution of other valvular
pathologies.

aPL values and distribution:

The distribution of aPLs is presented in Table 7. The median
level of aCL IgM was 3.07 [IQR: 0.96-9.89], with positive
results observed in 25.0% of patients. The median level of aCL
IgG was 4.23 [IQR: 1.01-29.81], and 38.0% of patients tested
positive.

For anti-B2 glycoprotein I IgM, the median value was 1.33
[IQR: 0.48—4.40]; most pa-tients were negative (77.2%), while
13.0% showed positive results. The median level of anti-f2
glycoprotein I IgG was 1.59 [IQR: 0.96-2.95], with negative
results predominat-ing (88.0%) and 8.7% testing positive.

Lupus anticoagulant (LA) values were normally distributed
and are presented as mean + standard deviation (1.2 £ 0.2).
Positive LA results were detected in 57.6% of patients, while
42.4% had values within the normal range.

Coagulation parameters:

Prothrombin time (PT) was significantly higher in APS-
positive patients, while the prothrombin index (PI) was lower
(16.8+£2.2vs15.5+2.5;p<0.001 and 72.5+9.5vs 80.3 + 11.5;
p < 0.001, respectively). Activated partial thromboplastin time
(APTT) was also lower in APS-positive patients (p =0.010). No
significant differences were observed for INR or thrombin time
(TT). Fibrinogen levels were lower, whereas D-dimer levels
were significantly higher in APS-positive patients (p = 0.004
and p <0.001, respectively). (See Table 8).

Lipid profile and inflammatory markers:

Total cholesterol was significantly lower in APS-positive
patients (120.9 + 38.9 vs 176.7 = 35.2; p < 0.001). HDL
cholesterol was higher in APS-positive patients (44.5 + 14.8 vs
35.2 £ 5.9; p<0.001). LDL cholesterol was slightly higher in
APS-positive patients (125.4 £47.4 vs 112.7 £ 39.5; p=0.049).
VLDL cholesterol and triglycerides were lower in APS-positive
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patients (p < 0.001 and p=0.002, respectively). The atherogenic
index was significantly lower in APS-positive patients (2.0 +
1.2 vs 4.5+ 1.5;p<0.001) (See Table 9.).

Other Laboratory Parameters:

No significant differences were observed for CRP (p=0.176),
troponin (p=0.579), platelet count (p=0.091), creatinine
(p=0.532), systolic blood pressure (p=0.693), or diastolic blood
pressure (p=0.889).

Cardiovascular risk factors:

Cardiovascular risk factors showed a heterogencous
distribution between groups. Nota-bly, BMI-derived categories
revealed a divergent pattern: overweight was significantly more
prevalent in the Case group (42.4% vs. 6.5%; p<0.001), whereas
obesity was mark-edly higher in the Control group (76.1% vs.
38.0%; p<0.001). Consistently, mean BMI was also higher in
controls (33.2 vs. 29.4; p<0.001).

These findings indicate that excess body weight was distributed
differently across groups, with overweight predominating in
cases and obesity in controls.

Additionally, grade II hypertension (21.7% vs. 7.6%;
p=0.009), alcohol consumption (35.9% vs. 12.0%; p<0.001),
higher physical activity (27.2% vs. lower; p=0.001), and family
history (17.4% vs. 6.5%; p=0.028) were more frequent in the
Case group, whereas sedentary behavior was higher in controls
(91.3% vs. 72.8%; p=0.001). Diabetes and smoking did not
differ significantly (Table 10).

Correlations Between aPLs and Clinical, Coagulation, and
Lipid Parameters:

Within the APS-positive cohort, aPLs demonstrated significant
correlations with thrombotic events, vascular damage, valvular
pathology, coagulation parameters, and lipid profile indices.
The strongest correlations were observed between aPLs and
activated partial thromboplastin time (APTT), particularly for
anti-B2GPI IgG. Detailed correlation coefficients between aPLs
and clinical, coagulation, and lipid parameters are presented in
Table 11.

Multivariate linear regression analysis:

Multivariable linear regression with backward elimination
was performed in APS-positive patients (n = 92) to identify
independent predictors of antiphospholipid antibody titers.

Coronary artery involvement variables (VD _CA, VD CX,
VD _RCA) were included as binary indicators (presence vs
absence of lesions in the respective vascular territories).

For aCL IgM, the final model (R = 0.69; R? = 0.48) identified
CNS arterial thrombosis, pulmonary artery thrombosis, QTc
interval, aortic valve regurgitation, and the atherogenic index as
significant predictors (all p < 0.05).

ForaCL IgG, the final model (R=0.69; R2=0.47) demonstrated
significant association with APTT (B = 0.64, p <0.001).

The anti-B2GPI IgM model (R = 0.62; R? = 0.38) identified
mostly venous thrombosis and CNS arterial thrombosis as
independent predictors.

For LA, significant predictors included APTT, coronary artery
involvement (VD _CX and VD_RCA), lipid parameters (LDL
and VLDL), systolic blood pressure, and smoking (all p <0.05).



Table 1. Age Distribution by Study Group.

Age groups (Cna:;e ;) Control N(n=92) chi2-test P value
<40 1(1.1%) 1(1.1%) 0.34 0.987
40-49 3 (3.3%) 4 (4.3%)

50-59 23(25.0%) 23(25.0%)

60-69 30(32.6%) 32(34.8%)

>70 35 (38.0%) 32(34.8%)

Table 2. Sex Distribution by Study Group.

Sex Cases(n=92) Controls (n=92) chi2-test P value
Male 74 (80.4%) 74 (80.4%) 0.00 1.000
Female 18 (19.6%) 18 (19.6%)

Table 3. Medical History Distribution by Study Group.

Medical History Cases (n=92) Controls (n=92) OR 95% CI p
Venous Thrombosis 1 11(12.0%) 3 (3.3%) 4.02 1.09-14.96 0.037
CNS Thrombosis 19(20.7%) 9(9.8%) 2.40 1.02-5.64 0.044
PAD 27(29.3%) 18(19.6%) 1.71 0.86-3.38 0.125
CAD 79(85.9%) 83(90.2%) 0.66 0.26-1.63 0.366
Abbreviations: CNS, central nervous system; PAD, peripheral arterial disease; CAD, coronary artery disease; OR, odds ratio,; CI, confidence

interval.

Table 4. Vascular Involvement by Study group.

Variable

Case Group n (%) Control Group n (%) OR 95% CI p
Vein 7 (7.6%) 3 (3.3%) 3.14 0.61-15.98 0.168
CA 19 (20.7%) 10 (10.9%) 3.12 1.08-9.07 0.036
PA 21 (22.8%) 13 (14.1%) 1.99 0.87-4.59 0.105
LAD 73 (79.3%) 77 (83.7%) 0.71 0.32-1.60 0413
CX 54 (58.7%) 58 (63.0%) 0.78 0.39-1.56 0.483
RCA 55 (59.8%) 63 (68.5%) 0.58 0.28-1.21 0.148

Abbreviations: CA, cerebral arteries;, PA, pulmonary artery; LAD, left anterior descending artery; CX, circumflex artery; RCA, right coronary
artery; OR, odds ratio; CI, confidence interval.

Table 5. Cardiac Functional Parameters Distribution Between Study Groups.

Variable Case group Control Group p

Heart rate 81.4+19.6 79.3+15.6 0.422

QTc (ms) 396.5 +49.6 420.6 +£22.0 <0.001

EF (%) 45.8+10.0 454+8.4 0.769
Abbreviations: QTc, corrected QT interval; EF, ejection fraction.

Table 6. Distribution of NYHA Functional Class Between Study Groups.

Variable Case Group n (%) Control Groupn (%) OR 95% CI p
NYHA T 1 (1.1%) 1 (1.1%) 1.00 0.06-16.23 1.000
NYHA II 18 (19.6%) 29 (31.5%) 0.53 0.27-1.04 0.065
NYHA 11T 17 (18.5%) 16 (17.4%) 1.08 0.51-2.29 0.848
NYHA IV 13 (14.1%) 4 (4.3%) 3.62 1.13-11.56 0.030
Abbreviations: NYHA, New York Heart Association; OR, odds ratio; CI, confidence interval.

Table 7. Distribution and Levels of aPLs.

Antibody Values Negative n (%) Borderline n (%) Positive n (%)
aCL IgM 3.07[0.96-9.89] 63 (68.5%) 6 (6.5%) 23 (25.0%)
aCL IgG 4.23[1.01-29.81] 54 (58.7%) 3 (3.3%) 35 (38.0%)
anti-p2 GPI IgM 1.33[0.484.40] 71 (77.2%) 9 (9.8%) 12 (13.0%)
anti-B2 GPI IgG 1.59[0.96-2.95] 81 (88.0%) 3 (3.3%) 8 (8.7%)
LA 1.2+£0.2 39 (42.4%) - 53 (57.6%)

Abbreviations: aCL, anticardiolipin antibody,; anti-p2 GPI, anti-f2 glycoprotein I antibody,; IgM, immunoglobulin M; IgG, immunoglobulin G,

LA, lupus anticoagulant.
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Table 8. Comparison of Coagulation Parameters Between Study Groups.

Variable Case group (Mean + SD) Control group (Mean + SD) p

PT 16.8+2.2 155+2.5 <0.001
PI 72.5+9.5 80.3+11.5 <0.001
INR 1.4+0.2 1.5+1.2 0.432
APTT 39.7+7.9 47.9+29.2 0.010
TT 16.8 +2.8 19.7+33.2 0.405
Fibrinogen 334.6 +130.5 408.1 £205.6 0.004
D-dimer 1321.9 £ 854.8 796.2 £250.6 <0.001

Abbreviations: PT, prothrombin time; PI, prothrombin index; INR, international normalized ratio; APTT, activated partial thromboplastin time;
TT, thrombin time; Fibr, fibrinogen; APS, antiphospholipid syndrome.

Table 9. Lipid Profile by Study Groups.

Case grou Control grou

Parameter (Meal% + S?)) (Mean :kgSD) P P
Total cholesterol 120.9 +£38.9 176.7 £35.2 <0.001
HDL 445+ 14.8 352+59 <0.001
LDL 1254+474 112.7+39.5 0.049
VLDL 26.6 £ 8.8 33.2+10.5 <0.001
Triglycerides 134.0+61.2 162.2 +57.5 0.002
Atherogenic index 20+£1.2 45+1.5 <0.001

Abbreviations: HDL, high-density lipoprotein, LDL, low-density lipoprotein; VLDL, very-low-density lipoprotein.

Table 10. Cardiovascular risk factors Distribution between study groups.

Variable Case Group Control Group OR (95% CI) P
Grade 2 HTN 21.7% 7.6% 3.37 (1.35-8.43) 0.009
BMI (mean) 29.4+6.1 332+6.8 — <0.001
Overweight 42.4% 6.5% 10.55 (4.18-26.60) <0.001
Obesity 38.0% 76.1% 0.19 (0.10-0.37) <0.001
Diabetes 29.3% 38.0% 0.68 (0.37-1.25) 0.213
Smoking 59.8% 66.3% 0.76 (0.41-1.38) 0.360
Alcohol 35.9% 12.0% 4.12 (1.92-8.81) <0.001
Sedentariness 72.8% 91.3% 0.26 (0.11-0.60) 0.001
Family history 17.4% 6.5% 3.02 (1.12-8.10) 0.028

Abbreviations: APS, antiphospholipid syndrome; HTN, hypertension; BMI, body mass index; OR, odds ratio; CI, confidence interval.

Table 11. Correlations Between aPLs and Clinical, Coagulation, and Lipid Parameters.

Antibody Parameter r p
Anti-p2GPI IgM Venous vascular damage 0.206 0.049
Anti-B2GPI IgM Deep vein thrombosis 0314 0.002
Anti-B2GPI IgM CNS arterial thrombosis 0.217 0.037
aCL IgM Cerebral artery damage 0.207 0.036
aCL IgM CNS arterial thrombosis 0.460 <0.001
aCL IgM Pulmonary artery thrombosis 0.233 0.026
Anti-B2GPI I1gG Cerebral artery damage 0.314 0.002
aCL IgM Aortic valve regurgitation 0.310 0.003
aCL IgG Aortic valve regurgitation 0.311 0.003
Anti-B2GPI IgG Aortic valve regurgitation 0.288 0.005
aCL IgG APTT 0.594 <0.001
Anti-B2GPI IgG APTT 0.709 <0.001
LA APTT 0.442 0.007
Anti-B2GPI IgG Total cholesterol 0.270 0.009
aCL IgM HDL cholesterol -0.210 0.045
aCL IgM Atherogenic index 0.255 0.010

Abbreviations: ACA, anticardiolipin antibody, anti-B2GPI, anti-p2 glycoprotein I antibody,; LA, lupus anticoagulant; APTT, activated partial

thromboplastin time; CNS, central nervous system; HDL, high-density lipoprotein.
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Discussion.

The present study demonstrates that antiphospholipid
syndrome is associated with a distinct thrombotic and clinical
phenotype among patients with ASCVD. APS was identified
in approximately one quarter of ASCVD patients and was
associated with a higher prevalence of venous thrombosis,
increased cerebrovascular involvement, and measurable
alterations in coagulation parameters.

The relatively high prevalence of APS observed in our cohort
(25.9%) should be inter-preted in light of the study design and
setting. As the study was conducted in a tertiary care center,
the population was likely enriched with patients presenting
more severe, complex, or refractory cardiovascular disease,
introducing a potential selection bias. This is further supported
by the consecutive inclusion of both hospitalized patients with
acute atherothrombotic events and outpatients with established
ASCVD, reflecting a high-risk clinical spectrum.

Additionally, chronic atherosclerotic cardiovascular disease
was more prevalent in the APS-positive group compared to
controls (31.6% vs. 13%, respectively), suggesting a greater
burden of persistent or advanced disease. This imbalance may
have contributed to the increased detection of APS in our cohort.

A major finding of the present analysis is the increased
thrombotic burden observed in APS-positive patients. Venous
thrombosis occurred approximately four times more frequently
in the APS group, while central nervous system arterial
thrombosis was more than twice as common compared with
controls. These observations are consistent with the systemic
prothrombotic nature of APS and align with previous studies
demonstrating that aPLs significantly increase the risk of both
arterial and venous thrombotic events [3,6,17-19].

The predominance of cerebrovascular involvement observed
in our cohort is particularly notable. Previous investigations
have shown that aPLs represent an important risk factor for
ischemic stroke and other cerebrovascular events, especially in
patients without pronounced atherosclerotic risk factors [15,20].
The underlying mechanisms include endothelial dysfunction,
complement activation, and platelet activation induced by aPLs,
which collectively promote thrombosis in susceptible vascular
territories [6,8].

Inthepresent study, LA was the most prevalentantiphospholipid
antibody detected among APS-positive patients. This
observation is consistent with prior research indicating that LA
is the strongest laboratory predictor of thrombotic complications
in APS [21,22]. Moreover, strong correlations were observed
between IgG aPLs and activated partial thromboplastin time,
particularly for anti-B2-glycoprotein I IgG. These findings reflect
the known interaction of aPLs with phospholipid-dependent
coagulation assays and confirm their functional involvement in
disturbances of the intrinsic coagulation pathway.

Significant differences were also observed in several
coagulation parameters. APS-positive patients demonstrated
prolonged prothrombin time, reduced prothrombin index,
and markedly elevated D-dimer levels, suggesting increased
thrombin generation and fibrin turnover. These findings are
consistent with the concept of persistent subclinical coagulation
activation in APS and have been described in previous studies
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investigating thrombotic mechanisms in the syndrome [23].

Another notable observation was the higher prevalence of mild
valvular abnormalities among APS-positive patients. Cardiac
valve involvement is a recognized manifestation of APS and
has been reported in both primary and secondary forms of the
disease. Valvular lesions are thought to result from immune-
mediated endothelial injury and microthrombotic processes
affecting the valvular surface [24].

Interestingly, APS-positive patients in this cohort demonstrated
lower total cholesterol and triglyceride levels compared with
controls, suggesting that the increased thrombotic burden
observed in APS cannot be explained solely by classical
lipid-mediated atherosclerotic mechanisms. Instead, immune-
mediated vascular injury and coagulation activation may play
a dominant role in vascular complications in this population.
Previous studies have suggested that aPLs may interact with
oxidized lipoproteins and promote inflammatory pathways
contributing to vascular damage [25].

Traditional cardiovascular risk factors remained prevalent
in both groups; however, grade Il hypertension, overweight
status, and several lifestyle-related factors were more frequent
among APS-positive patients. These findings support the
concept that APS interacts synergistically with conventional
cardiovascular risk factors rather than replacing them. The
coexistence of autoimmune thrombophilia and metabolic risk
factors may therefore contribute to the heterogeneity of clinical
manifestations observed in ASCVD.

Multivariable regression analysis identified several
independent predictors of antiphospholipid antibody expression,
linking thrombotic localization, coagulation parameters,
and cardiovascular risk factors with aPL profiles. Although
causality cannot be established due to the case—control design,
these findings highlight clinically relevant associations that
may help identify ASCVD patients who could benefit from
targeted APS screening. In particular, LA was significantly
associated with coronary vascular involvement, specifically
circumflex (CX) and right coronary artery (RCA) stenosis,
together with coagulation and metabolic parameters including
activated partial thromboplastin time, LDL and VLDL levels,
systolic blood pressure, and smoking (all p < 0.05). Notably,
CX and RCA involvement were not statistically significant
in univariate analysis when assessed as binary anatomical
variables (presence vs absence of lesions). However, in the
multivariate model, these variables (VD_CX and VD _RCA)
emerged as independent predictors of LA. This discrepancy
may be explained by adjustment for confounding factors and
inter-variable interactions. Multivariate regression accounts for
the combined influence of clinical and biochemical parameters,
allowing detection of independent effects that may remain
hidden in unadjusted analyses. These findings suggest that lupus
anticoagulant may play a central role in the immunothrombotic
phenotype of APS-positive ASCVD patients, linking antibody-
mediated coagulation disturbances with coronary vascular
involvement [3,8,16].

Taken together, our findings support the emerging concept
that APS functions as an immunothrombotic modifier of
cardiovascular disease, influencing thrombotic expression



and vascular involvement patterns in patients with underlying
atherosclerosis [9,26-30].

While the study’s strengths include its age- and sex-matched
case—control design and

independent funding, several limitations should be
acknowledged. The single-center nature and relatively small
sample size limit generalizability. Furthermore, incomplete
evaluation of potential seronegative APS cases and the absence
of long-term follow-up data represent additional constraints.

Future multicenter prospective studies with larger sample
sizes and longitudinal follow-up are needed to validate these
findings and to better define the role of APS in the pathogenesis
and clinical stratification of ASCVD.

Conclusion.

Antiphospholipid syndrome is associated with a distinct
thrombotic phenotype in patients with atherosclerotic
cardiovascular disease. APS-positive patients demonstrated
significantly higher rates of venous thrombosis and
cerebrovascular events together with measurable abnormalities
in coagulation parameters and a higher prevalence of valvular
involvement.

Lupus anticoagulant was the most prevalent antiphospholipid
antibody, and IgG isotype antibodies showed strong associations
with coagulation markers, supporting their pathogenic
relevance. Importantly, the increased thrombotic burden
observed in APS-positive patients occurred despite relatively
favorable lipid profiles, suggesting that immune-mediated
mechanisms contribute substantially to vascular complications
in this population.

Overall, these findings support the concept that
antiphospholipid syndrome acts as an immunothrombotic
modifier of atherosclerotic cardiovascular disease rather than a
primary cause of atherosclerosis [8,28]. Recognition of APS in
selected ASCVD patients may therefore improve cardiovascular
risk stratification and support targeted diagnostic evaluation.
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