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Abstract

Introduction: Ischemic heart disease (IHD) is the most important cause of morbidity and
mortality in developed countries. Acute ST-segment elevation myocardial infarction (STEMI) is
generally associated with a significant injury to the myocardium, and no treatment or late treatment
portends poor prognosis.

Objective: To determine the Frequency of Heart failure in STEMI after thrombolysis

Material and Methods: This case control study was carried out over a period of six
months from 12-12-2022 to 13-06-2023 conducted at Bolan Medical College/SPH Cardiology
Department Quetta, after the approval from the ethical committee of the hospital was taken. A total of
286, detailed medical history and physical examination was performed to exclude the possibility of
CAD in controls. The study population including age, gender was taken. The data collected from the
laboratory.

Results: Total of 286 patients, 2.4 % (7) were between 18-35 years of age and 47.6% (136)
were in 36-60 years of age in case group whereas 1.0 % (3) were between 18-35 years of age and 49.0%
(140) were in 36-60 years of age in control group. Mean age was 46.26+6.154 years in case group and
46.39+5.239 years in control group. Total of 286 patients, 14.7% (42) were male whereas 35.3% (101)
were females in case group and 25.9% (74) were male whereas 24.1% (69) were females in control
group. Distribution of blood group A was 30.4% (87) in case group and 20.6% (59).

Conclusion: We found that distribution of group A was 30.4% (87) in case, so we
concluded that the frequency of ST-elevation myocardial infarction in our population is higher
patients having blood group A as compared to control group.
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INTRODUCTION:

Cardiovascular diseases (CVDs) are the most important causes of morbidity and
mortality in many developing and developed countries. Different risk factors affect the
development of atherosclerosis and coronary artery disease (CAD). Diabetes mellitus,
hypertension, age, sex, smoking, and family history are considered major risk factors.
These factors are believed to be valid in the prediction and prevention of coronary
disease®. The recent studies have revealed that ABO blood groups particularly non-O
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blood group is associated with the risk of CVD @. There is a proven association between
ABO blood groups and diseases that leads to the shift of the coagulation balance toward
thrombus formation. ABO antigen may affect plasma levels of VWF and coagulation
factor VIII®, and blood group non-O has the lowest expression of O antigen and
relatively higher levels of VWF and factor VIII. That blood group O is a potentially
important genetic risk factor for bleeding, which also supports this mechanism
theory.4® Another biologically plausible mechanism involves glycotransferase-deficient
enzyme which renders the ABO blood group to encode O phenotype, resulting in
protection of subjects from MI risk. The latest study reveals that serum lipid mediates
the effect of the ABO blood group on CAD. Blood group A is one of the risk factors of
CAD mainly due to higher serum total cholesterol (T'C) concentration in subjects. Our
recent study also indicated that there is an association between blood group A and risk
of CAD, and around 10.5% of the effect of blood group A on CAD is mediated by total
cholesterol levels.® Another study in 2012 shows that prevalence of Blood group A in
patients with CAD is 34% while it is 20.9% in general population. [12]

Studies on arterial disease and myocardial infarction (MI) have yielded
contradictory results, although an association of these processes with the ABO system
is physiologically justified because the carbohydrate erythrocyte antigens are also found
on platelets and vascular endothelium. Results of a meta-analysis by Clark and Wu,
published in March 2011, indicate a low impact of ABO blood groups on the risk of MI.(
In a study published by Sari et al., it has been stated that the ABO blood group might
not be significantly associated with the development of MI.® On the other side,
Framingham's study results and several other reports have suggested that in A blood
group subjects the incidence of ischemic disease higher than in other blood groups. In a
study by Mahmoodi et al., a total of 300 patients with myocardial infarction (case
group) and 303 patients without myocardial infarction were included and the Chi-
square test analysis showed that, with a confidence of 95% and 0.5%, there was a
significant correlation between the incidence of myocardial infarction and the blood
group (P<0.012).® According to a study by Lin et al., multivariate logistic regression
analysis showed that blood type O was positively associated with spontaneous
revascularization in patients presenting with myocardial infarction (odds ratio: 1.40, p
=0.02).049,

Our study aimed to investigate the association between the risk of ST-
elevation myocardial infarction (STEMI) in the local population. A limited literature is
available regarding this study in our region and no such kind of study has been
conducted in our institute. This research could aid clinicians in predicting a patient's
risk of myocardial infarction based on their blood group.

METHODOLOGY

Approval from the ethical committee of the hospital was taken. A total of 286 in the
study, the inclusion criteria was applied (age between 10 to 60, with acute ST elevation
MI 4-Controls: Patients without ST elevation MI) Detailed medical history and physical
examination was performed to exclude the possibility of CAD in controls. Demographic
data of the study population including age, gender was taken. The data of blood typing
of the cases and controls were collected from the laboratory.

Patients with associated conditions i.e., diabetes (blood sugar random >200
mg/dl, smoking, hypertension (blood pressure >120/80 mmHg) and obesity (body mass
index >25 kg/m?) were excluded.
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All the data was entered and analyzed with SPSS Ver. 26.0. Continuous variables i.e.,
age were expressed as mean and standard deviation. Categorical data i.e., gender, blood
groups were expressed as number and percentages. Odds ratio were calculated for risk
of myocardial infarction for different blood groups. P value < 0.05 was considered
statistically significant. Data was stratified for age and gender. Post-stratification chi-
square test was applied taking p-value <0.05 as significant.

RESULTS:

A total of 286 fulfilling the inclusion/exclusion criteria were enrolled to study the
association between ST-elevation myocardial infarction (STEMI) with blood group A.

Age distribution of the patients was done, it showed that out of 286 patients,
2.4 %( n="7) were between 18-35 years of age and 47.6 %( n=136) were in 36-60 years of
age in case group whereas 1.0 %( n=3) were between 18-35 years of age and 49.0 %(
n=140) were in 36-60 years of age in control group. Mean age was calculated as
46.26+6.154 years in case group and 46.39+5.239 years in control group. (Table No. 1)

Gender distribution of the patients was done, it showed that out of 286
patients, 14.7 % ( n=42) were male whereas 35.3 %( n=101) were females in case group
and 25.9 %( n=74) were male whereas 24.1 %( n=69) were females in control group.
(Table No. 2)

Distribution of blood group A was 30.4% (n=87) in case group and 20.6%
(n=59). (p=0.001), OR=2.212. (Table No. 3-4)

The data was stratified for age and gender shown in Table No. 5-6

respectively.
Table no. 1 Distribution of age N= 286
|Age group Group Case Control Total p value
18-35 years 7(2.4 %) 3 (1.0%) 10 (3.5%)
36-60 years 136 (47.6%) 140 (49.0%) 276 (96.5%) 0.198
Total 143 (50.0%) 143 (50.0%) 286 (100.0%)
Mean + SD (case group) = 46.26+6.154 years
Mean + SD (control group) = 46.39+5.239 years
Table no. 2 Distribution of gender N= 286
Gender Group Case Control Total p value
Male 42 (14.7 %) 74 (25.9%) 116 (40.6%)
[Female 101 (35.3%) 69 (24.1%) 170 (59.4%) 0.000
Total 143 (50.0%) 143 (50.0%) 286 (100.0%)
Table no. 3 Distribution of different blood groups N= 286
Blood group A Group Case Control Total

Yes

87 (30.4 %)

59 (20.6%)

146 (51.0%)

INo

56 (19.6%)

84 (29.4%)

140 (49.0%)

Total

143 (50.0%)

143 (50.0%)

286 (100.0%)

Table no. 4: Association of myocardial infarction with different blood groups N= 286

Blood group A Group Case Control Total p value
Yes 87 (30.4 %) 59 (20.6%) 146 (51.0%)

No 56 (19.6%) 84 (29.4%) 140 (49.0%) 0.001
[Total 143 (50.0%) 143 (50.0%) 286 (100.0%)

Odds ratio = 2.212

95% confidence interval = 1.378 - 3.549
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Table no. 5: Stratification of both groups for different blood groups with respect to age
using chi-square test (odds ratio) N= 286

|JAge group Blood group A Groups Case control Total p value
18-35 years  |Yes 3 (30.0%) 3 (30.0%) 6 (60.0%) 0.091
No 4 (40.0%) 0 (0.0%) 4 (40.0%) (OR=0.500
Total 7 (70.0%) 3 (30.0%) 10(100.0%) CI=0.225-1.113
36-60 years  |Yes 84 (30.4%) 56 (20.3%) 140 (50.7%) 0.000
No 52 (18.8%) 84 (30.4%) 136 (49.3%) OR=2.423
Total 136 (49.3%) 140 (50.7%) 76(100.0%) (CI=1.494-3.930

Table no. 6: Stratification of both groups for different blood groups with respect to
gender using chi- square test (odds ratio) N= 286

Gender [Blood group A Groups Case control Total p value
Male [Yes 29 (25.0%) 30 (25.9%) 59 (50.9%) 0.003
INo 13 (11.2%) 44 (37.9%) 57 (49.1%) OR=3.272 CI=1.467-7.297
[Total 42 (36.2%) 74 (63.8%) 116(100.0%)
Female [Yes 58 (34.1%) 29 (17.1%) 87 (51.2%)
No 43 (25.3%) 40 (23.5%) 33 (48.8%) 0.049
[Total 101 (59.4%) 69 (40.6%) 170(100.0%) OR=1.860 CI=1.001-3.458|
DISCUSSION

Coronary artery disease occurs mostly from atherosclerosis, when arteries become
stenosed due to the accumulation of plaques rich in cholesterol in their walls. 3Many
reports have appeared in recent years suggesting an association between blood groups
predominantly the ABO blood groups and MI. [14]

Nowadays, ABO blood group is suggested to be a risk factor for the
development of several vascular diseases, such as hypertension, thromboembolism, and
coronary artery disease (CAD). The ABO gene locus has been mapped to chromosome 9
at locus 9g34 and blood group antigens (A, B, and H) have been demonstrated to consist
of complex carbohydrate molecules, which are placed on the extracellular surface of the
red blood cell (RBC) membrane; however, they are actually expressed on a variety of
human tissues i.e. epithelium, sensory neurons, platelets, and vascular endothelium.
Additionally, it seems that ABO blood group is associated with serum lipids’
metabolism, and there is a great interest about the impact of ABO blood groups on
cardiovascular risk factors. [13]

In current study, Age distribution of the patients was done, it showed that out
of 286 patients, 2.4% ( n=7) were between 18-35 years of age and 47.6 %( n=136) were in
36-60 years of age in case group whereas 1.0 %( n=3) were between 18-35 years of age
and 49.0 %( n=140) were in 36-60 years of age in control group. Mean age was
46.26+6.154 years in case group and 46.39+5.239 years in control group. Total of 286
patients, 14.7 %( n=42) were male whereas 35.3 %, 101 were females in case group and
25.9%, 74 were male whereas 24.1 %( n=69) were females in control group. Distribution
of blood group A was 30.4% (n=87) in case group and 20.6% (n=59). (p=0.001),
OR=2.212.

Biswas et al established type - O blood as a risk factor for CADs in
Bangladeshi people [OR: 2.034 (1.127-3.67)]. 161 Furthermore, Ketch et al in a cohort
study on 1198 patients who underwent PCI for acute myocardial infarction, showed
higher prevalence of atherosclerosis and prior history of PCI among patients with O
blood type, despite of no difference in procedural success, in-hospital blood transfusion,
and incident MACE after 1 year follow-up.[17
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On the other hand, in a study by Carpeggiani et al in Italy, it has been reported that
non-O blood group is associated with increased risk for cardiac death and mortality.[18]
Zhou et al in another study among 2708 patients, suggested that A blood group was an
independent risk factor for the presence and severity of CAD. [9According to the
findings of a meta-analysis study, non-O blood group increased risk of myocardial
infarction by 25% (95% CI: 1.14-1.36); however, by focusing only on the results of
prospective studies, this association was not confirmed (OR 1.01; 95% CI: 0.84-1.23). [20]
In a Pakistani study done by Iftikhar et.al, the mean age of patients was 57.3 years.
36.4% were between 18-50 years of age while 63.6%were between 51-80 years of age.
79.2% were male and 20.8% were females. Frequency of ABO blood groups among
patients with acute myocardial infarction in our study population was recorded as
28.8% with O +ve, 26% with B+ve, 18.4% with A+ve, 13.2% with AB +ve, 5.6% with A-
ve, 4.4% with B-ve, 3.2% with O-ve and 0.4% with AB-ve 21

Abdollahi et al 12investigated whether there was an association between ABO
blood groups and cardiovascular risk factors in a healthy population and recorded that
amongst 5000 subjects, 2920 had blood laboratory tests and their types of blood groups
were known. Of the total of 2920, 57.4% were male, 70% were inactive, 14% were
smokers, 25% were hypertensive, 23% obese, 21% had a family history of CAD , and the
mean age was 41.52+12.317. Blood group O (32.9%), A (30.1%), B(23.3%) and
AB(13.7%), respectively had most frequency. Amongst cardiac risk factors, only
frequency of family history of CAD in an individual with different blood groups was
different (P< 0.01) and individual with A blood group reported more family history of
CVD versus other blood groups and concluded that amongst cardiovascular risk factors,
only family history of CAD had a significant relation with ABO. 22]

The mechanisms through how ABO antigens may participate in the
pathogenesis of CAD and myocardial infarction remain unproved. Most of the familial
CAD might be linked to heritable risk factors, and the inheritance of ABO antigens
could have important roles in this condition. The effects of blood group antigens on the
level of inflammatory proteins and their central role for inflammation in all phases of
the atherosclerotic process have been previously identified.[23-24] It is well-known that
inflammation may increase the presence and progression of cardiovascular diseases,
probably through mediating C-reactive protein, interleukin-6 and tumor necrosis
factors. (25!

Moreover, the etiology of an acute coronary syndrome (ACS) varies from
embolization of a fractured atheroma to a sudden occlusion of the coronary artery by a
fresh clot on the thrombogenic surface of chronic atheromatous lesion.26 The less
frequent causes of ACS may include spasm of coronary arteries and embolization of
calcium or vegetations. The response to thrombolytic therapy depends on the nature of
the occluding lesion and burden of thrombus. Lesions with higher thrombus burden are
more likely to respond to the administration of thrombolysis. The presence of A or B
antigens in peripheral blood are considered a risk factor to hypercoagulability. Topcu et
al investigated thrombus burden in patients with STEMI undergoing primary PCI.[=27
Non-O blood group associated with high angiographic thrombus burden that may
explain the higher response rate to thrombolysis among patients with Blood groups of
A, B and AB. On the other hand in patients with O blood group the presence of smaller
thrombus burden as the main occluding lesion correlates with a less favorable response
to thrombolysis in patients with this blood group.
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CONCLUSION

In current study we determine the association between ST-elevation myocardial
infarction (STEMI) with blood, so we concluded that the frequency of ST-elevation
myocardial infarction in our population is higher among patients having blood group A

as compared to control group.

REFERENCES

o

ot

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Greiser KH, Kluttig A, Schumann B, Swenne CA, Kors JA, Kuss O, et al. Cardiovascular diseases, risk factors
and short-term heart rate variability in an elderly general population: the CARLA study 2002-2006. Eur J
Epidemiol. 2009;24(3):123.

Zhang H, Mooney CJ, Reilly MP. ABO blood groups and cardiovascular diseases.

International journal of vascular medicine. 2012 Jan 1;2012.

Jenkins PV, O’Donnell JS. ABO blood group determines plasma von Willebrand factor levels: a biologic
function after all? Transfusion. 2006;46(10):1836-44.

Dentali F, Sironi AP, Ageno W, Bonfanti C, Crestani S, Frattini F, et al. Relationship between ABO blood
group and hemorrhage: a systematic literature review and meta-analysis. In Seminars in thrombosis and
hemostasis 2013 Feb (Vol.39, No.01, 072-082).

Reilly MP, Li M, He J, Ferguson JF, Stylianou IM, Mehta NN, et al. Identification of ADAMTS7 as a novel
locus for coronary atherosclerosis and association of ABO with myocardial infarction in the presence of
coronary atherosclerosis: two genome-wide association studies. The Lancet. 2011;377(9763):383-92.

Chen Z, Yang S-H, Xu H, Li J-J. ABO blood group system and the coronary artery disease: an updated
systematic review and meta-analysis. Sci Rep. 2016;6(1):1-11.

Clark P, Wu O. ABO blood groups and thrombosis: a causal association, but is there value in screening?
Future Cardiol. 2011;7(2):191-201.

Sari I, Ozer O, Davutoglu V, Gorgulu S, Eren M, Aksoy M. ABO blood group distribution and major
cardiovascular risk factors in patients with acute myocardial infarction. Blood coagulation & fibrinolysis.
2008;19(3):231-4.

Mahmoodi Z, Salarzaei M. The relationship between ABO blood group and acute myocardial infarction in
patients referring to Amiralmumiin Hospital in Zabol in 2016. Int. J. Adv. Res. Biol. Sci. 2017;4(8):40-4.

Lin XL, Zhou BY, Li S, Li XL, Luo ZR, Li JJ. Correlation of ABO blood groups with spontaneous recanalization
in acute myocardial infarction. Scand. Cardiovasc. J. 2017, 4;51(4):217-20.11.

Hu X, Qiao S, Qiu H, Ye S, Feng L, Song L. Association between ABO blood group and acute myocardial
infarction. ZXXGBZZ. 2015;43(9):785-7.

Sharif S, Ammar N, Farasat T. ABO blood group frequency in ischemic heart disease patients in Pakistani
population 2014.Pak J Med Sci 30;3:593.

White HD, Chew DP. Acute myocardial infarction. Lancet. 2008; 372:570-8.

Chen Z, Yang SH, Xu H, Li JJ. ABO blood group system and the coronary artery disease: an updated
systematic review and meta-analysis. Scientific reports. 2016 Mar 18; 6(1):1-1.

Separham A, Dinparvar S, Savadi-Oskouei S, Pourafkari L, Baghbani-Oskouei A, Nader ND. Association of
ABO blood types with ST resolution following thrombolysis in acute ST elevation myocardial infarction. J
Cardiovasc Thorac Res. 2020;12(2):106-113.

Biswas J, Islam MA, Rudra S, Haque MA, Bhuiyan ZR, Husain M. et al. Relationship between blood groups
and coronary artery disease. Mymensingh Med J. 2008;17:522-17.

Ketch TR, Turner SJ, Sacrinty MT, Lingle KC, Applegate RJ, Kutcher MA. et al. ABO blood types: influence
on infarct size, procedural characteristics and prognosis. Thromb Res. 2008;123:200-5.

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;32:2314—20.

Zhou B, Wu N, Zhu C, Gao Y, Guo Y, Qing P. et al. ABO blood group is a risk factor for coronary artery disease
in patients with poor blood pressure control. Clin Exp Hypertens. 2017;39:366-70.

Wu O, Bayoumi N, Vickers MA, Clark P. ABO(H) blood groups and vascular disease: a systematic review and
meta-analysis. J Thromb Haemost. 2008;6:62-9.

Iftikhar I, Khan HS, Rehman AU. Acute Myocardial Infarction and its association with ABO blood group in
Pakistani population. Journal of Rawalpindi Medical College. 2020 Jun 23;24(2):103-7.

ABD ELAHI A, GHORBANI M, Salehi A, Mansourian M. ABO blood groups distribution and cardiovascular
major risk factors in healthy population.

Suadicani P, Hein HO, Gyntelberg F. ABO phenotypes and inflammation-related predictors of lung cancer
mortality: the Copenhagen Male Study - a 16-year follow-up. Eur Respir J. 2007;30:13-20.

Libby P, Ridker PM, Maseri A. Inflammation and atherosclerosis. Circulation. 2002;105:1135-43.

EUROPEAN ACADEMIC RESEARCH - Vol. XI, Issue 9 / December 2023

1094



Dr Iftikhar Ahmed, Dr Abdul Latif, Dr Muhammad Hashim, Dr Syed Abdul Bari, Dr Dost
Muhammad, Dr Fazal ur Rehman— Frequency of Heart failure in STEMI after thrombolysis

26. Shah T, Zabaneh D, Gaunt T, Swerdlow DI, Shah S, Talmud PJ. et al. Gene-centric analysis identifies
variants associated with interleukin-6 levels and shared pathways with other inflammation markers. Circ
Cardiovasc Genet. 2013;6:163-70.

27.  Davies MJ. The pathophysiology of acute coronary syndromes. Heart. 2000;83:361-6.

EUROPEAN ACADEMIC RESEARCH - Vol. XI, Issue 9 / December 2023
1095



