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ABSTRACT

Background: Around the world, CAD is the leading cause of mortality. The Kazakhstan population has one of the
most remarkable risks of IHD in the world. Observational studies on the association between ABO blood types and
coronary artery disease risk must be examined.

Aim: The aim of the research is to find whether there is a link between the ABO blood group and IHD.

Materials and methods: This is a descriptive, cross-sectional study carried out in” JSC hospital” during 2020. The
research included patients who were hospitalized with an IHD diagnosis. Data were recorded and analyzed using
SPSS 22. Association between blood group and IHD was analyzed using chi-square test and independent T-test for
comparison of patients' age in both genders.

Results: During the one-year study, a total of 649 patients were enrolled. The patients' average age was 64.2 + 9.238
and the frequency of participants was 232 (35.74%) females and 417 (64.25%) males. The distribution of blood group
was as follows: Blood group O was 32.2%, A-31.43%, B-27.73%, AB-8.62%. Among these blood groups, blood group
O was the common type of blood group (not significant), and AB was the least common. In the study population,
there was no considerable variation in the prevalence of blood groups with ITHD (p=0.108).

Conclusion: In this single hospital-based study, there was no significant connection between ABO blood types and
ischemic heart disease (p= 0.77).
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INTRODUCTION

Ischemic heart disease, stroke, hypertension, peripheral artery
disease, rheumatic coronary disease, congenital coronary disease,
and heart failure are all examples of cardiovascular disease
caused by heart and blood vessel disarrays [1]. IHD affects
approximately 12 million people, angina pectoris affects over 6
million, and a persistent MI affects over 7 million.

Ischemic Heart Disease (IHD) is a significant health problem
that can lead mortality [2]. It is a major source of mortality and
morbidity in developing and undeveloped countries, more over
half of all deaths in affluent countries are due to this state. IHD
is almost always caused by atherosclerosis [2]. A variety of
conditions have been linked to the development of IHD, since

the Framingham Heart Study began in 1948. As modern science
evolved, specific characteristics became identified risk factors for
IHD [3]. Age, sex, family history of IHD, and height are all risk
factors that cannot be changed [3]. Major modifiable risk factors
cigarette smoking, diabetes
mellitus, obesity, and hyperlipidemia [2]. According to a study,
CVD-related premature mortality was placed second among all
Commonwealth of Independent States countries, and was 3-4
higher in Kazakhstan than
countries. In Europe and Kazakhstan [4], especially among
middle-aged men, CVD, particularly [HD, remains a prominent
cause of death. More than a third of Kazakhs who died of CVD
in 2005 had age of 20 and 65, with approximately 70% of them

being men. In actuality, the principal causes of Cardiovascular

include arterial hypertension,

times in Western European
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Disease (CVD) are well-known, and avoiding these Risk Factors
(RFs) will prevent at least 80% of all CVDs [5]. The ABO blood
group model, which was the first human blood group system,
was established and developed by Landsteiner in 1901. Blood
type was later studied and identified as a RF for a number of
disorders, including peptic ulcer disease, stomach cancer,
periodontal disease, and diabetes mellitus [6]. Gertler and
White introduced the role of blood type as a non-modifiable
risk factor for [HD in 1945 [7].

The A and B alleles of the ABO locus code for A and B
glycosyltransferase  activities, respectively, ~which
precursor H antigen into A or B determinants, with the A and B
antigens bearing an extra saccharide unit to the O unit (N-

convert

acetylgalactosamine and galactose, respectively). Individuals in

group O lack particular transferase enzymes but have
unmodified essential H antigen [8]. ABO antigens may be found
on the surface of various human cells and organs, including
epithelia, platelets, vascular endothelia, and neurons, in
addition to red blood cells [9]. Many recent studies have looked

into whether blood group phenotypic is linked to an increased

risk of IHD.

Epidemiological data on the ABO blood group and the risk of
CAD has been contradictory [10]. A study at the Armed Forces
Institute of Cardiology in Rawalpindi discovered a strong link
between blood group A and ischemic heart disease [6]. The
other study which was conducted at Mayo Hospital in Lahore,
Pakistan discovered no link between ABO blood types and
ischemic coronary disease [11]. In Pakistan, the Type A
phenotype is relatively frequent, with a prevalence of 24 percent
[12]. IHD is the most frequent non-communicable disease in
Pakistan, making study into potential risk factors an important
public health priority [6]. In Almaty, we decided to investigate
the association between the ABO blood group and IHD in a
single hospital-based study.

MATERIALS AND METHODS

This descriptive cross-sectional study was conducted on patients
admitted at JSC hospital in Almaty, Kazakhstan, from 1 January
2020 to 30 December 2020 on 649 patients. The study received
approval from the Institute of Medicine's Institutional Review
Committee.

All patients above the age of 18 years with the diagnosis of IHD
(chronic stable angina, variant angina, unstable angina, STEMI,
NSTEMI) were included in the study. Diagnosis of IHD was

based on clinical history, examination, serial
electrocardiography, angiography, and measurement of cardiac

enzymes and was confirmed by a specialist physician.

The primary goal of this study is to investigate the link between
ABO blood types and IHD in Almaty's JSC hospital, with some
objectives such as; assessment of ABO blood group according to
gender in IHD patients, ABO blood group in IHD patients in
comparison with Rh factor, and the relation of ABO blood
group with lipid profile fluctuation in IHD patients.

ABO blood groups with Rh factor, sex, and a family history of
CAD. Aside from that, we had some co-morbidity such as CKD,
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pancreatitis, cholecystitis, COPD, thyroid gland dysfunction, and
fluctuation of left ventricular ejection fraction in addition to
previous history of IHD, Alcohol consumption, and occupation
subgroup.

Lipid profile was defined as the presence of any levels of the
following [13]:

Total cholesterol: Optimal- <5.2 mmol/L, Intermediate- 5.3-6.2
mmol/L, High- >6.2 mmol/L

LDL cholesterol: Optimal- <3.36 mmol/L, Intermediate- 3.36
mmol/L-4.11 mmol/L, High- >4.11 mml/L

HDL cholesterol: Optimal- >1.55 mmol/L, Intermediate- 1.03
mmol/L, Low- < 1.03 mmol/L

Triglycerides: Optimal- <1.69 mmol/L, Intermediate- 1.69
mmol/L-2.25mmol/L, High- >2.25 mmol/L

According to the European cardiology society blood pressure
categorized into [14]:

Normal BP: SBP less than 120 mmHg and DBP less than 80
mmHg.

Elevated BP: SBP between 120-129 mmHg and DBP less than
80 mmHg.

Hypertension stage-1: SBP 130-139 mmHg or DBP 80-89
mmHg.

Hypertension stage-2: SBP > 140 mmHg or DBP > 90 mmHg.
SBP >180 mmHg and/or DBP >120

Hypertensive crisis:
mmHg.

Obesity and overweight as risk factors was referenced as;
Underweight <18.5 kg/m?, Normal weight 18.5-24.9 kg/m?,
Overweight 25.0-29.9 kg/m?, Class I obesity 30.0-34.9 kg/m?,
Class II (severe) obesity 35.0-39.9 kg/m?, Class III (morbid,
extreme) obesity 40.0 kg/m?, Class IV (super) obesity 50.0 kg/
m?(15].

Positive family history was considered if first-degree relatives had
CAD before the age of 55 years in men and 65 years in women

[16].

The quantitative variables' mean and standard deviation were
provided, whereas the categorical variables' findings were
expressed in percentages. For categorical data, a Chi-square test
was performed. We selected that likely the most important of
the ABO blood group and gathered data from several researches
for debate. The chi-square test was performed to determine the
frequency of IHD in relation to various ABO blood groups and
the Rh factor. SPSS software version 22 was used to conduct all
statistical analyses.

RESULTS

A total of 649 patients were enrolled during a study period of
one year. The average age of the patients was 64.2 + 9.238 years,
among them 232 (35.74%) were female and 417 (64.25%) were
male (Table 1).



Mujtaba GM, et al.

Gender Female Male
Number (%) 232 (35.74) 417 (64.25)
Mean of Age 66.09 + 8.96 63.15+9.43

Table 1: Mean of age in male and female (n=649).

There were significant differences between the mean of age in

both genders (p=0.000),(Table 2).
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The distribution of blood groups was as follows: Blood group O
was 32.2%, A-31.43%, B-27.73%, AB-8.62%. Among these
blood groups, blood group O was the common type of blood
group (not significant), and AB was the least common.
Prevalence of blood group showed no significant difference
between each other in the study population (p=0.108), (Table 3).

The complied data of prevalence of different blood groups from
different studies availed mean distribution of ABO blood group
was as; O-31%, A-28%, B-27% and AB- 8% [17-20]. Frequency of

Levene's test Test of differences for mean comparison 95% CI
F Sig. t df Sig. Mean Std. Error  Lower Upper
(2-tailed) Difference Difference

Age Equal 0.624 0.43 -3.94 647 0 -2.949 0.748 -4.418 -1.479
variances
assumed
Equal -3.883 457.16 0 -2.949 0.759 -4.441 -1.456
variances
not
assumed

Table 2: Significance of mean of age differences in both gender (n=649).

It was observed that hypertension was the most common risk
factor. In our study,average prevalence of high blood pressure
was 86.21% ( SBP; 76.27%, DBP; 96.15%) ,previous history of
IHD 42.84% , obesity and overweight(33.74% ,43.61%)
respectively, dyslipidemia 53.69%,DM 28.04% , smoking
14.79% and family history 11.71%. In this study maximum and
peak of blood pressure during whole life included.

ABO in both gender were; group O 32.45% (female, 33.2%;
male 31.7%), group A 30.9%(female 28.9%; male;32.9%),group
B 28% (female, 28.9%; male 27.1%) ,finally AB blood group was
8.75%(9.1% in female and 8.4% in male )there was no

significant change in frequency of ABO blood group in female
and male ( Table 4).

ABO Group Rh Factor Test of Difference
Negative Positive Total (%) p-value
O N (%) 21(10) 188 (90) 209 (100) 0.108
A N (%) 11(5.4) 193 (94.6) 204 (100)
B N (%) 9(5) 171 (95) 180 (100)
AB N (%) 2(3.6) 54 (96.4) 56 (100)
Total (%) N (%) 43 (6.6) 606 (93.4) 649 (100)
Table 3: ABO blood group with Rh factor (n=649).
ABO Group Gender Test of Differences
Female Male
N % N % Chi-square p-value
O 7 33.20% 132 31.70% 1.104 0.776
A 67 28.90% 137 32.90%
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B 67 28.90% 113 27.10%

AB 21 9.10% 35 8.40%

Table 4: Frequency of ABO blood group based on gender (n=649).

In our study, we did not find any significant changes in the lipid In this study we could not find any signification relationship
profile of IHD patients in different ABO blood groups (Table 5). between ABO blood group and blood pressure in ischemic heart
diseases patients (Table 6).

Categories ABO Blood Group

(@] A B AB Test of Differences

N % N % N % N % Chisquare p-value

Total cholesterol

Optimal 156 7460.00% 143 7010.00% 130 72.2 38 67.9 1.568 0.667
Intermediate 53 2540.00% 61 2990.00% 50 218 18 32.1

High 0 0.00% 0 0.00% 0 0 0 0

HDL cholesterol

Optimal 18 8.6 20 9.8 9 5 8 14.3 7.571 0.271
Intermediate 85 40.7 89 43.6 88 48.9 24 429

Low 106 50.7 95 46.6 83 46.1 24 429

LDL cholesterol

Optimal 137 65.6 133 65.2 119 66.1 36 64.3 2.656 0.851
Intermediate 47 22.5 37 18.1 36 20 12 21.4

High 25 12 34 16.7 25 13.9 8 14.3

Triglycerides

Optimal 82 39.2 90 44.1 61 33.9 24 42.9 6.762 0.343
Intermediate 41 19.6 32 15.7 36 20 6 10.7

High 86 41.1 82 40.2 83 46.1 26 46.4

Table 5: The relation of ABO blood group with lipid profile fluctuation in IHD patients (n=649).

ABO blood group (@] A B AB Chi p-value
square
SBP Normal 6 2.90% 9 4.40% 5 2.80% 3 5.40% 7.297 0.837
Elevated 13 6.20% 8 3.90% 9 5.00% 1 1.80%
BP
Stage-1 4 1.90% 3 1.50% 6 3.30% 1 1.80%
Stage-2 59 28.20% 58 28.40% 47 26.10% 20 35.70%
H-Crisis 127 60.80% 126 61.80% 113 62.80% 31 55.40%
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DBP Normal 0 0.00% 2 1.00% 1 0.60% 2 3.60% 10.585 0.565
Elevated 8 3.80% 6 2.90% 5 2.80% 1 1.80%
BP
Stage-1 27 12.90% 26 12.70% 26 14.40% 6 10.70%
Stage-2 169 80.90% 166 81.40% 141 78.30% 46 82.10%
H-Crisis 5 2.40% 4 2.00% 7 3.90% 1 1.80%

Table 6: Relation of ABO blood group with blood pressure (n=649).

DISCUSSION

Since CAD is the leading cause of death globally, it is important
to assess all factors that may predispose to the disease's
development. The current study's findings appear to support the
idea that blood group phenotype is not a significant risk factor
for CAD in this single hospital-based study in Almaty,
Kazakhstan. The prevalence of IHD in blood group O is
somewhat greater than in the other ABO blood classes,
although not considerably, according to the findings of this
study. There were no significant variations in the frequency of
ABO blood group in patients with CAD in an Iranian
community in the research of Amirzadegan A, et al. which was
comparable to our findings [21].

A comparison of various studies in Nepalese revealed that group
O is the more common in ACS patients [20,22,23]. Mayan SA,
et al. discovered that the prevalence of coronary artery disease is
much greater in blood group O than in other blood groups [24].
In other studies, blood type A was linked to an earlier
development of coronary artery disease [25]. In a prospective
assessment of 7665 males in 24 British towns, windup reported a
greater frequency of IHD in places with a high prevalence of
blood type O [26].

In a research published in 2017, Omidi N, et al. discovered that
the risk of severe IHD was higher in the O blood type than in
non-O blood groups [27]. In 2020, a study found that diabetic
individuals with the A blood group had the highest risk of IHD
compared to diabetic individuals with the O blood group [28].

Patients with blood group A (or non-O blood group) had a little
greater but significant risk of IHD than those with blood group
O [7]. Patients with blood categories A and B have a greater risk
of IHD than those with blood group O, according to Bronte-
Stewart B, et al. [29]. He, et al. in 2012 showed that the O blood
group had a less significant role in IHD than the non-O blood
group [10]. In another study by Lutfullah, et al. in 2011 showed
that group B was more common in IHD patients [11].
Furthermore, Sharif, et al. reported in 2014 that individuals
with blood group A had a greater frequency of IHD than those
with blood group O [3]. The Northwick Park Heart Study,
conducted by TW Mead, et al. in 1994, discovered a greater
prevalence of IHD in the AB blood population [30].

CONCLUSION

Our results suggest that there is no association between the ABO
blood group and coronary artery disease, other risk factors
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especially lipid profile fluctuation and blood pressure. In both
genders there was no any significant difference in frequency of
ABO blood group, just a little bit frequency of group O was
more than others, to accept as risk factor needs more

investigations and studies to confirm this point.

In this study distribution of ABO group in female and male had
no any significant differences.

Prevalence of O blood group in female and male were (33.2%
and 31.7%) respectively, while prevalence of A-blood group in
female was 28.9% and in male was 32.9%. Prevalence of B
blood group in female was similar with A-blood group but in
male was 27.1% and there was not any significant difference in
prevalence of AB blood group in female and male (9.1% and
8.4%) respectively.

According to Rh factor, 90% of O blood group, 94% percent of
A-blood group, 95% of B blood group and 96.4% of AB blood
group had positive Rh factor.

Prevalence of patients who had intermediate elevation and high
level of total cholesterol in O blood group was 28.7% ,group A
26 %, group B 26.7%, and in group AB was 35.7%.
Intermediate and severe decline in the level of HDL in group O,
A, B, AB were (91.4%, 90.2%, 95%, 85.8%) respectively.
Intermediate and high increase of LDL in ABO blood group
were( O-34.5% ; A-34.8% ; B-% ; AB-35.7%).And finally 60.7%
of O blood group, 55.9% of A blood group, 66.1% B blood
group and 57.1% AB blood group had intermediate and high
increase in triglycerides.

REFERENCES

1. WHO. Medical equipment manteinance
World Health Organization.2011.

2. Abd Elahi A, Ghorbani M, Salehi A, Mansourian M. ABO blood
groups distribution and cardiovascular major risk factors in healthy
population. Iran ] Public Health. 2009;38(3):123-126.

3. LutfUllah L, Akhtar B, Saba NU, Hanif A, Khan BZ, Bukhshi IM.
Association of ABO blood groups and major ischemic heart disease
risk factors. Ann King Edward Med Univ. 2010;16(3):189-193.

4.  WHO. European Health Report 2018: More than numbers-evidence
evidence for all. World Health Organization. 2018.

5. Katsaga A, Kulzhanov M, Karanikolos M, Rechel B. Kazakhstan:
Health system review. World Health Organization.2007;9(7).

6. Sharif S, Anwar N, Farasat T, Naz S. ABO blood group frequency
in Ischemic heart disease patients in Pakistani population. Pakistan
J Med Sci. 2014;30(3):2013-2015.

7.  Herzig JW, Wazirali H, Ashfaque RA. Association of blood group

programme overview.


https://apps.who.int/iris/handle/10665/44587
https://www.hindawi.com/journals/bmri/2013/782941/
https://www.hindawi.com/journals/bmri/2013/782941/
https://www.hindawi.com/journals/bmri/2013/782941/
https://inis.iaea.org/search/search.aspx?orig_q=RN:42093967
https://inis.iaea.org/search/search.aspx?orig_q=RN:42093967
https://apps.who.int/iris/handle/10665/279904
https://apps.who.int/iris/handle/10665/279904
https://apps.who.int/iris/handle/10665/330319
https://apps.who.int/iris/handle/10665/330319
https://d1wqtxts1xzle7.cloudfront.net/33471652/ABO_Blood_Group-libre.pdf?1397541289=&response-content-disposition=inline%3B+filename%3DEFFECT_OF_ENDURANCE_EXERCISE_ON_BRAIN_NA.pdf&Expires=1677909461&Signature=RcBZ3MoOW79WvSnEJh3idg75JeDWH47X1HFrN0Z9M4mjiCQtnH2QnMqt7VvJgCuk5HK-Humx9ytiIklM2YJQ-t39zJhSC0ZlOI7Zr9FC-ZvOZVfGVggwIOukdOGjdML4T8~wZV3k8kA2lP5UFv6-Vdg-HcUngyblkVCPL7gjqgfvcd2f-INhhttbqFM1khIcnXDPxI0oO0T1VwB9tt65FNLd5OnWIbvGW3SU0Z90CAIZIjlrGe9C5LeKLHB-R4LCYuRr3tK7~iuzCK2aSk8sqWoAtbhO1JPLQwpYqszFVMu1GW1BouGO1rO3lolYgfClVAAP0yWAvCtsfJRLclQ2vQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://pjms.com.pk/index.php/pjms/article/view/4502
https://pjms.com.pk/index.php/pjms/article/view/4502

Mujtaba GM, et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

with increased risk of coronary heart disease in the Pakistani

population. Pak J Physiol. 2005;1(1-2).

Capuzzo E, Bonfanti C, Frattini F, Montorsi P, Turdo R, Previdi
MG, et al. The relationship between ABO blood group and
cardiovascular disease: Results from the cardiorisk program. Ann
Transl Med. 2016;4(10):189.

Franchini M, Liumbruno GM. ABO blood group: Old dogma, new
perspectives. Clin Chem Lab Med. 2013;51(8):1545-1553.

He M, Wolpin B, Rexrode K, Manson JE, Rimm E, Hu FB, et al.
ABO blood group and risk of coronary heart disease in two
prospective cohort studies. Arterioscler Thromb Vasc Biol.
2012;32(9):2314-2320.

Bhatti TA, Hanif A, Shaikh SH, Khan BZ, Bukhshi IA. ABO
blood group distribution and Ischemic heart disease. Annals of King
Edward Medical University. 2011;17(1):36-40.

Noshkey AM, Yazdani MS, Rathore MA, Hashmi IQ, Hashmi AR,
Hashmi KT. Frequency distribution of ABO and RhD blood groups
amongst blood donors: A single center study. PJMHS. 2019;13(3):
697-699.

Engeda JC, Holliday KM, Hardy ST, Chakladar S, Lin DY,
Talavera GA, et al. Transitions from ideal to intermediate cholesterol
levels may vary by cholesterol metric. Sci Rep. 2018;8(1):2782.

Casey DE, Thomas R]J, Bhalla V, Commodore MY, Heidenreich
PA, Kolte D et al. AHA/ACC clinical performance and quality
measures for adults with high blood pressure: A report of the
American college of Cardiology/American heart association task force
on performance measures. Circulation. 2019.12(11): p.e000057.
Katta N, Loethen T, Lavie CJ], Alpert MA. Obesity and coronary
heart disease: Epidemiology, pathology, and coronary artery imaging.
Curr Probl Cardiol. 2021;46(3):100655.

Tobin JN, Zazula T. National Cholesterol Education Program
(NCEP). SAGE Publications. 2012:1-284.

Das PK, Nair SC, Harris VK, Rose D, Mammen ]]J, Bose YN, et al.
Distribution of ABO and Rh-D blood groups among blood donors in
a tertiary care centre in South India. Trop Doct. 2001;31(1):47-48.
Chandra T, Gupta A. Prevalence of ABO and rhesus blood groups in
northern India. ] Blood Disord Transfus. 2012;3(5):132.

Akhter S, Kibria GM, Akhter NR, Habibullah MM, Islam SM,
Zakariah M. ABO and Lewis blood grouping with ABH secretor and
non-secretor status: A cross sectional study in Dhaka. Faridpur Med

Coll J. 2011;6(1):38-40.

] Hematol Thromo Dis, Vol.11 Iss.4 No: 1000540

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

OPEN 8 ACCESS Freely available online

Pramanik T, Pramanik S. Distribution of ABO and Rh blood groups
in Nepalese medical students: Areport. East Mediterr Health J.
200056 (1):156-158.

Carpeggiani C, Coceani M, Landi P, Michelassi C, L Abbate A.
ABO blood group alleles: A risk factor for coronary artery disease. An
angiographic study. Atherosclerosis. 2010;211(2):461-466.

Shrestha L, Malla U, Mahotra NB. ABO and Rh blood groups and
their ethnic distribution in a teaching hospital of Kathmandu, Nepal.
JNMA J Nepal Med Assoc. 2013;52(190):311-315.

Pathak SR. Frequency of ABO blood group and its association with
acute coronary syndrome in patients presenting in a tertiary care
center of Nepal. JJOM Nepal. 2020;42(1):49-53.

Anvari MS, Boroumand MA, Emami B, Karimi A, Soleymanzadeh
M, Abbasi SH, et al. ABO blood group and coronary artery diseases
in Iranian patients awaiting coronary artery bypass graft surgery:
Areview of 10,641 cases. Lab Med. 2009;40(9):528-530.
Amirzadegan A, Salarifar M, Sadeghian S, Davoodi G, Darabian
C, Goodarzynejad H. Correlation between ABO blood groups, major
risk factors, and coronary artery disease. Int ] Cardiol. 2006;110(2):
256-258.

Whincup PH, Cook DG, Phillips AN, Shaper AG. ABO blood
group and ischaemic heart BM.
1990;300(6741):1679-1682.

Omidi N, Khorgami MR, Effatpanah M, Khatami F,
Mashhadizadeh M, Jalali A, et al. Association between ABO blood
group and severity of coronary artery disease in unstable angina.
ARYA Atheroscler. 2017 ;13(4):172.

Parente EB, Harjutsalo V, Lehto M, Forsblom C, Sandholm N,
Groop PH. Relationship between ABO blood groups
cardiovascular disease in type 1 diabetes according to diabetic

nephropathy status. Cardiovasc Diabeto. 2020;19(1):1-9.

Stewart BB, Botha MC, Krut LH. ABO blood groups in relation to
ischaemic heart disease. Br Med J. 1962;1(5293):1646.

Meade TW, Cooper JA, Stirling Y, Howarth DJ, Ruddock V,
Miller GJ. Factor VIII, ABO blood group and the incidence of
ischaemic heart disease. Br ] Haematol. 1994;88(3):601-607.

disease in British men.

and


https://atm.amegroups.com/article/view/9807/11124
https://atm.amegroups.com/article/view/9807/11124
https://www.degruyter.com/document/doi/10.1515/cclm-2013-0168/html
https://www.degruyter.com/document/doi/10.1515/cclm-2013-0168/html
https://www.ahajournals.org/doi/10.1161/ATVBAHA.112.248757
https://www.ahajournals.org/doi/10.1161/ATVBAHA.112.248757
https://www.researchgate.net/profile/Asif-Hanif-4/publication/293731463_ABO_Blood_Group_Distribution_and_Ischaemic_Heart_Disease/links/5bdb43c0299bf1124fb334c5/ABO-Blood-Group-Distribution-and-Ischaemic-Heart-Disease.pdf
https://www.researchgate.net/profile/Asif-Hanif-4/publication/293731463_ABO_Blood_Group_Distribution_and_Ischaemic_Heart_Disease/links/5bdb43c0299bf1124fb334c5/ABO-Blood-Group-Distribution-and-Ischaemic-Heart-Disease.pdf
https://www.pjmhsonline.com/2019/july_sep/pdf/697.pdf
https://www.pjmhsonline.com/2019/july_sep/pdf/697.pdf
https://www.nature.com/articles/s41598-018-20660-2
https://www.nature.com/articles/s41598-018-20660-2
https://www.sciencedirect.com/science/article/pii/S0735109719378118?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109719378118?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109719378118?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109719378118?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0146280620301328?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0146280620301328?via%3Dihub
https://sk.sagepub.com/reference/globalhealth/n821.xml
https://sk.sagepub.com/reference/globalhealth/n821.xml
https://journals.sagepub.com/doi/10.1177/004947550103100121
https://journals.sagepub.com/doi/10.1177/004947550103100121
https://www.emro.who.int/emhj-volume-26-2020/volume-26-issue-8/prevalence-of-abo-and-rh-blood-groups-and-their-association-with-demographic-and-anthropometric-factors-in-an-iranian-population-mashad-study.html
https://www.emro.who.int/emhj-volume-26-2020/volume-26-issue-8/prevalence-of-abo-and-rh-blood-groups-and-their-association-with-demographic-and-anthropometric-factors-in-an-iranian-population-mashad-study.html
https://www.banglajol.info/index.php/FMCJ/article/view/7409
https://www.banglajol.info/index.php/FMCJ/article/view/7409
https://apps.who.int/iris/handle/10665/118847
https://apps.who.int/iris/handle/10665/118847
https://www.sciencedirect.com/science/article/abs/pii/S0021915010002285?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0021915010002285?via%3Dihub
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/3191698
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/3191698
http://103.69.125.201/index.php/jiomn/article/view/820
http://103.69.125.201/index.php/jiomn/article/view/820
http://103.69.125.201/index.php/jiomn/article/view/820
https://academic.oup.com/labmed/article/40/9/528/2504829
https://academic.oup.com/labmed/article/40/9/528/2504829
https://academic.oup.com/labmed/article/40/9/528/2504829
https://www.internationaljournalofcardiology.com/article/S0167-5273(05)00902-2/fulltext
https://www.internationaljournalofcardiology.com/article/S0167-5273(05)00902-2/fulltext
https://www.bmj.com/content/300/6741/1679
https://www.bmj.com/content/300/6741/1679
https://arya.mui.ac.ir/article_10589.html
https://arya.mui.ac.ir/article_10589.html
https://cardiab.biomedcentral.com/articles/10.1186/s12933-020-01038-z
https://cardiab.biomedcentral.com/articles/10.1186/s12933-020-01038-z
https://cardiab.biomedcentral.com/articles/10.1186/s12933-020-01038-z
https://www.bmj.com/content/1/5293/1646
https://www.bmj.com/content/1/5293/1646
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2141.1994.tb05079.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2141.1994.tb05079.x
https://d1wqtxts1xzle7.cloudfront.net/33471652/ABO_Blood_Group-libre.pdf?1397541289=&response-content-disposition=inline%3B+filename%3DEFFECT_OF_ENDURANCE_EXERCISE_ON_BRAIN_NA.pdf&Expires=1677909461&Signature=RcBZ3MoOW79WvSnEJh3idg75JeDWH47X1HFrN0Z9M4mjiCQtnH2QnMqt7VvJgCuk5HK-Humx9ytiIklM2YJQ-t39zJhSC0ZlOI7Zr9FC-ZvOZVfGVggwIOukdOGjdML4T8~wZV3k8kA2lP5UFv6-Vdg-HcUngyblkVCPL7gjqgfvcd2f-INhhttbqFM1khIcnXDPxI0oO0T1VwB9tt65FNLd5OnWIbvGW3SU0Z90CAIZIjlrGe9C5LeKLHB-R4LCYuRr3tK7~iuzCK2aSk8sqWoAtbhO1JPLQwpYqszFVMu1GW1BouGO1rO3lolYgfClVAAP0yWAvCtsfJRLclQ2vQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/33471652/ABO_Blood_Group-libre.pdf?1397541289=&response-content-disposition=inline%3B+filename%3DEFFECT_OF_ENDURANCE_EXERCISE_ON_BRAIN_NA.pdf&Expires=1677909461&Signature=RcBZ3MoOW79WvSnEJh3idg75JeDWH47X1HFrN0Z9M4mjiCQtnH2QnMqt7VvJgCuk5HK-Humx9ytiIklM2YJQ-t39zJhSC0ZlOI7Zr9FC-ZvOZVfGVggwIOukdOGjdML4T8~wZV3k8kA2lP5UFv6-Vdg-HcUngyblkVCPL7gjqgfvcd2f-INhhttbqFM1khIcnXDPxI0oO0T1VwB9tt65FNLd5OnWIbvGW3SU0Z90CAIZIjlrGe9C5LeKLHB-R4LCYuRr3tK7~iuzCK2aSk8sqWoAtbhO1JPLQwpYqszFVMu1GW1BouGO1rO3lolYgfClVAAP0yWAvCtsfJRLclQ2vQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA

	Contents
	Role of ABO Blood Group as Risk Factor for Ischemic Heart Disease
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES

	JHTD-23-22011.pdf
	Contents
	Role of ABO Blood Group as Risk Factor for Ischemic Heart Disease
	ABSTRACT
	INTRODUCTION
	REFERENCES





