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Introduction: Pure coronary artery ectasia (CAE) was defined as segmental or diffuse coronary artery dilatation = 1.5-fold
the adjacent normal segment in the absence of = 50% stenosis in any epicardial vessel. Previous studies on the relationship
between ABO blood groups and ischemic heart disease have reported inconsistent findings. This study aimed to investigate
the distribution of blood groups in patients with pure CAE. Methods: This descriptive cross-sectional study included 250
patients diagnosed with pure CAE based on angiography findings between 2015 and 2022 at two teaching hospitals. Data on
age, gender, ABO blood group, Rh factor, white blood cell (WBC) count, lymphocyte and neutrophil percentages, and number
of involved coronary vessels were collected. A control group was selected from patients undergoing coronary angiography
in 2019-2020 without CAE and matched with the CAE group. Statistical analyses included Chi-square, Fisher’s Exact test,
T-test, ANOVA, and logistic regression. Results: The mean age of patients was 56.2 + 12.5 years; 160 (64%) were male
and 90 (36%) were female. Rh positivity was observed in 222 (88.8%) patients, while 28 (11.2%) were Rh-negative. Blood
group distribution among CAE patients was: O, 41.6%; B, 30.4%; A, 21.6%; and AB, 6.4%. Compared with the control group,
a significantly higher frequency of blood group O was observed among CAE patients (P < 0.001). In multivariable logistic
regression adjusted for age, gender, and number of involved vessels, blood group O remained independently associated
with CAE (OR =1.78, 95% CI: 1.12-2.82, P = 0.015). Conclusion: Blood group O was significantly more frequent among
CAE patients compared with controls, even after adjusting for confounders.
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BbBepeHme: Yncrara ekrasns Ha kKopoHapHaTa apTepws (coronary artery ectasia — CAE) ce gedhnHipa kato cermeHTHa unm an-
hy3Ha auraTauys Ha KopoHapHaTa apTepus = 1,5 MbTU No-rornsama oT CbCeAHMS HOpMareH CerMeHT npu unca Ha = 50% creHosa
B HSIKOW OT ennkapaHuTe Cbaoe. peaxonHu npoyyBaHmus 3a Bpbakata Mexay kpbeHUTE rpyni ABO 1 nexemuyHata 6onect Ha
CbPLETO A0KTafBaT NPOTMBOPEMBY pesynTaTi. HacTosILOTO npoyyBaHe MMa 3a Lien Aa 13CreaBa pasnpemnerneHneTo Ha Kpba-
HUTe rpynn npu naupeHTy ¢ uucta CAE. Matepuman u metoam: ToBa onvcaTenHo KpOCCEKLIMOHHO Npoy4BaHe BKItouea 250 nauy-
€HTW, AnarHocTuumpaHm ¢ Yicta CAE Bb3 0CHOBA Ha aHruorpadickiTe UM peynTatit v e npoBegeHo Mexay 2015 1 2022 r. B age
yHuBepcuTeTCKI 60MHMLM B VpaH. Bsixa cbbpaHu aaHH 3a Bb3apacT, nor, kpbaa rpyna ABO, Rh dhaktop, 6poit Ha 6enmTe KpbBHM
knetku (WBC), NpoLeHTHO CbOTHOLLEHIE Ha IMMAOLMTY M HEYTPOMAM M BPOIn Ha 3acerHaTuTe KOPOHapHK Cbaose. KoHTponHaTa
rpyna 6e nogbpaHa Cpes nauueHTy, MOAMOKeHN Ha KopoHapHa aHrorpacus npes 2019-2020 r. 6e3 CAE u cbnocTaBeHa C rpy-
nata ¢ CAE. CTaTucTiyeckuTe aHanman BKIiOYBaxa: Xv-kBagpart, TodeH Tect Ha duwrbp, T-rect, ANOVA 1 normcTiHa perpecus.
Pesynratu: CpeaHarta Bb3pact Ha naupeHTute Be 56,2 £ 12,5 1. 160 (64%) Osixa Mbxe 1 90 (36%) — xeHn. Rh-nonoxutenHa
KpbBHa rpyna belue HabnopasaHa npn 222-Ma (88,8%) nauvenTn, fokato 28 (11,2%) 6sixa Rh-otpuuatentu. PasnpeseneHueTo
Ha kpbBHUTE rpynm cpeg nauueHTute ¢ CAE Bewwe: O —41,6%; B — 30,4%; A—21,6%; 1 AB — 6,4%. B cpaBHeHme C KOHTponHaTa
rpyna cpeq nauyentute ¢ CAE ce Habniogasalue 3HauMTenHo no-Bucoka YectoTa Ha kpbaHa rpyna O (p < 0,001). Mpu myntusa-
puaTvBHa NOTVICTUYHA PErpecist, KopuripaHa 3a Bb3pacT, non 1 Bpoil 3acerHaTy Cbrose, KpbBHaTa rpyna O ocTaHa He3aBUCUMO
cBbp3aHa ¢ CAE (OR = 1,78, 95% Cl: 1,12-2,82, p = 0,015). 3akntouenue: KpbeHata rpyna O ce cpeLuaLLe 3Ha4MTENHO No-4eCTo
cper, naupenTute ¢ CAE B cpaBHEHMe C KOHTpOrHaTa rpyna, 40Py U Cried KOpUrMpaHe 3a CMecBaLLm (hakTopy.
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INTRODUCTION

Coronary artery ectasia (CAE) is defined as diffuse
or localized dilation of a coronary artery = 1.5 times the
diameter of the adjacent normal segment. The preva-
lence of CAE ranges from 0.6 to 12.7%, and patients
often present with chest pain. Etiologies include degen-
erative, congenital, inflammatory, viral, and traumatic
causes. Although CAE is most often associated with
atherosclerosis, it may also occur as a compensatory
mechanism in coronary stenosis or in association with
anomalies such as coronary fistulas and anomalous
origins of coronary arteries [1]. Markis et al. classified
CAE into four types: Type |, diffuse ectasia in two or
three vessels; Type I, diffuse ectasia in one vessel
with localized ectasia in another; Type Ill, diffuse ec-
tasia confined to one vessel; and Type 1V, localized
segmental ectasia [2]. Pure CAE was defined as seg-
mental or diffuse coronary artery dilatation = 1.5-fold
the adjacent normal segment in the absence of = 50%
stenosis in any epicardial vessel [3-5]. Coronary an-
giography or CT angiography is typically required for
diagnosis [6]. The ABO blood group system is a carbo-
hydrate polymorphism with antigenic structures on red
blood cells determined by glycoproteins and glycolipids
[6, 7]. Since the 1960s, ABO groups have been linked
to venous thrombosis and ischemic heart disease, with
non-O groups showing ~25% higher von Willebrand
factor (VWF) levels than group O, conferring greater
thrombotic risk [8-10]. However, results regarding isch-
emic heart disease and blood groups are inconsistent
[11]. Given these contradictions, we aimed to investi-
gate the relationship between ABO blood groups and
pure CAE.

MATERIAL AND METHODS

This cross-sectional study was approved by the lo-
cal ethics committee, and written informed consent was
obtained. A total of 369 patients with CAE undergoing
angiography between 2015 and 2022 were screened at
two teaching hospitals. After excluding 119 patients (2
deceased, 19 lost to follow-up, 98 with incomplete re-
cords), 250 patients with pure CAE were included. Pure
CAE was defined as segmental or diffuse coronary ar-
tery dilatation = 1.5-fold the adjacent normal segment
in the absence of = 50% stenosis in any epicardial ves-
sel, confirmed by an interventional cardiologist. Data
collected included age, sex, ABO blood group, Rh fac-
tor, WBC count, lymphocyte and neutrophil percentag-
es, and number of involved vessels (LAD, LCX, RCA).
A control group was selected from patients undergoing
angiography in 2019-2020 without CAE and matched
with the CAE group. ABO distribution in the general
Yazd population was obtained from the Blood Trans-

fusion Organization [12]. Data were analyzed using
SPSS version 22. Chi-square, Fisher’s Exact, T-test,
and ANOVA were applied. In addition, binary logistic
regression was performed to evaluate the independent
association between ABO groups and CAE, adjusting
for age, sex, and vessel involvement. Results were re-
ported as odds ratios (OR) with 95% confidence inter-
vals (Cl). P-value < 0.05 was considered significant.

RESULTS

Of the 250 patients, 160 (64%) were male and 90
(36%) female. The mean age was 56.2 + 12.5 years
(range: 27-93). Single-vessel ectasia occurred in 81
(32.4%), double-vessel in 79 (31.6%), and triple-vessel
in 90 (36%) patients. WBC counts ranged from 1.3 x
10%/uL to 15.6 x 10%/uL (mean 7.49 £ 2). Lymphocyte
percentages ranged from 10% to 93% (mean 33.5 £
10.4), and neutrophil percentages from 25% to 87%
(mean 59.3 + 10.5). Among CAE patients, blood group
O was most common (41.6%), followed by B (30.4%),
A (21.6%), and AB (6.4%). Rh positivity was 88.8%.
In the control group, blood groups were: A, 27%; B,
30.6%; AB, 12%; and O, 30.4%. Significant differences
were observed for blood group O (P = 0.001) and AB
(P = 0.006), but not for A (P = 0.054), B (P = 0.945),
or Rh factor (P = 0.188) (Table 3). Logistic regression
showed blood group O remained independently asso-
ciated with CAE (OR = 1.78, 95% CI: 1.12-2.82, P =
0.015). Groups A, B, and AB were not significantly as-
sociated after adjustment.

Table 1. Demographic characteristics of the control
group (n = 250)

Mean age 53.9 + 13.6 years
Male 61.3%
Female 38.7%
Rh-positive 85.9%
Rh-negative 14.1%

Table 2. Clinical and laboratory variables of CAE patients
(n = 250)

Variables Frequency
Age 56.2 £ 12.5 years
Gender Male 64%
Female 36%

1 32.4%
Vessels 2 31.6%

3 36%
wBC 7.49 + 2 (range: (1.3-15.6) x 10%/yL)
Lymphocyte% 33.5 +10.4 (range: 10-93)
Neutrophil% 59.3 £ 10.5 (range: 25-87)
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Table 3. Comparison of ABO and Rh blood group
distribution between CAE patients and controls

Blood group | CAE patients (%) | Controls (%) | P-value
A 21.6 27.0 0.054

B 30.4 30.6 0.945
AB 6.4 12.0 0.006
e} 41.6 304 0.001
Rh* 88.8 85.9 0.188
Rh- 11.2 14.1 -

DiscussIiON

CAE is a relatively uncommon coronary abnormal-
ity with reported prevalence ranging from 0.6 to 12.7%
[1]. In our study, blood group O was significantly more
frequent in CAE patients compared to controls, and
this association persisted after multivariable adjust-
ment. Previous studies largely report non-O groups as
risk factors for ischemic heart disease, due to higher
plasma VWF and factor VIl levels [8-10]. For example,
Carpeggiani et al [9] and Sun et al. found non-O blood
groups associated with atherosclerosis [13]. Converse-
ly, Omidi et al [14] and Biswas et al [15] observed more
severe coronary involvement in blood group O, sup-
porting our results. These discrepancies may reflect
differences between CAE and typical atherosclerotic
coronary disease, as CAE may be more influenced by
vascular remodeling and inflammatory processes rath-
er than thrombosis alone. Our results are consistent
with reports showing CAE is more common in men [16-
18] and typically presents in the sixth decade of life.
The distribution of single-, double-, and triple-vessel
involvement in our cohort was similar to prior Iranian
studies [19]. Taken together, our findings suggest a
distinct role of blood group O in CAE compared to its
role in ischemic atherosclerotic disease. However, the
cross-sectional design limits causal inference.

CONCLUSION

Blood group O was significantly more prevalent in
patients with CAE compared to controls, and this as-
sociation remained significant after adjusting for con-
founders, while our findings suggest a potential link
between blood group O and CAE.

Limitations: Low sample size was one of our main study
limitations.

Recommendations: Large, prospective, multicenter studies
are recommended to confirm this relationship and clarify un-
derlying mechanisms.

Compliance with Ethical Standards: Authors have no con-
flicts of interest. Study protocol was in accordance with the
latest Declaration of Helsinki for medical research involving

human subjects and was approved by ethics committee of
Shahid Sadoughi University of Medical Sciences. This article
does not contain any studies with animals performed by any
of the authors. Informed consent was obtained from all par-
ticipants of the study.

References

1. Yang EH, Kapoor N, Gheissari A, Burstein S. Coronary and
intracerebral arterial aneurysms in a young adult with acute coronary
syndrome. Texas Heart Institute Journal. 2012;39(3):380.

2. Markis JE, Joffe CD, Cohn PF et al. Clinical significance
of coronary arterial ectasia. The American journal of cardiology.
1976;37(2):217-22.

3. Amirzadegan AR, Davoodi G, Soleimani A et al. Association
between traditional risk factors and coronary artery ectasia: a study
on 10057 angiographic procedures among iranian Population. The
Journal of Tehran University Heart Center. 2014;9(1):27.

4. Ramesh S, Besharat MA, Nough H. Spiritual well-being and
coronary artery diseases severity: Mediating effects of anger rumina-
tion and worry. Health education journal. 2021;80(5):501-12.

5. Salari F, Nough H, Seyedhosseini SM, Namayandeh SM.
Electrocardiographic Markers of Arrhythmogenic Risk in Patients
with Isolated Coronary Artery Ectasia. International Journal of Cardi-
ology Cardiovascular Risk and Prevention. 2025:200492.

6. Yip SP. Sequence variation at the human ABO locus. Annals
of human genetics. 2002;66(1):1-27.

7. Schmitz G, Kaminski W. ABCA2: a candidate regulator of
neural transmembrane lipid transport. Cellular and Molecular Life
Sciences CMLS. 2002;59(8):1285-95.

8. McPherson R, Pertsemlidis A, Kavaslar N et al. A common
allele on chromosome 9 associated with coronary heart disease. Ob-
stetrical & Gynecological Survey. 2007;62(9):584-5.

9. Carpeggiani C, Coceani M, Landi P et al. ABO blood group
alleles: A risk factor for coronary artery disease. An angiographic
study. Atherosclerosis. 2010;211(2):461-6.

10. Bhatia SK. Biomaterials for clinical applications: Springer
Science & Business Media; 2010.

11. Celik $, Erdogan T, Kasap H et al. Carotid intima—media
thickness in patients with isolated coronary artery ectasia. Athero-
sclerosis. 2007;190(2):385-7.

12. Abolghasemi H, Maghsoud M, Amini Kafi-Abad S, Cheragh-
ali A. Introduction to Iranian blood transfusion organization and blood
safety in Iran. Iranian J Publ Health, 2009, 38(Suppl. 1):82-87.

13. Sun L, Zhang X, Sun R et al. Association of ABO blood
groups and non-culprit plaque characteristics in acute coronary syn-
drome: an optical coherence tomography study. Annals of Transla-
tional Medicine. 2020;8(16):1011.

14. Omidi N, Khorgami MR, Effatpanah M et al. Association be-
tween ABO blood group and severity of coronary artery disease in
unstable angina. ARYA atherosclerosis. 2017;13(4):172.

15. Biswas S, Ghoshal PK, Halder B, Mandal N. Distribution of
ABO blood group and major cardiovascular risk factors with coronary
heart disease. BioMed research international. 2013;2013(1):782941.

16. Lam C, Ho K-T. Coronary artery ectasia: a ten-year experi-
ence in a tertiary hospital in Singapore. Annals-Academy of Medicine
Singapore. 2004;33(4):419-22.

17. 1Cheng Z, Liu Y, Zhang S et al. Clinical characteristics and
coronary features of coronary ectasia and aneurysm in China. 2013.

18. Sharma S, Kaul U, Sharma S et al. Coronary arteriographic
profile in young and old Indian patients with ischaemic heart disease:
a comparative study. Indian Heart J. 1990.

19. Yamamoto F-I, Clausen H, White T et al. Molecular ge-
netic basis of the histo-blood group ABO system. Nature. 1990;
345(6272):229-33.



