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Abstract

Background: The coronary artery disease (CAD) is an important risk which causes death and disability. ABO
blood group is genetically transmitted through chromosome, which has some role not only in the cholesterol balance
and lipid homeostasis but also inflammatory markers and thrombosis. It is supposed to have a role in developing
CAD. But the relationship between CAD and ABO blood group is still controversial. Here we conducted a meta-
analysis aim to evaluate the role of each blood group on CAD.

Method: We searched the related articles from PubMed and Embase which record the patients with CAD and
themselves blood group. We compared the risk between each group with the others to evaluate the significance of
each group to CAD.

Result: In our analysis, the O group is more frequent in coronary artery disease followed by A, B and AB group
successively, which is partly different with previous meta-analysis. Compared with A blood group, O group is more
subjected to CAD (OR=0.97, 95% CI=0.83 TO 1.14, p=0.73) and AB group seem to be a protective factor (OR=6.52,
95% Cl=4.83 to 8.81, p<0.00001).

Conclusion: The statistical significance between A and O is unclear, but there are reasons to believe that blood
group influences the incidence of CAD. O and A are served as risk factors of CAD, when AB group maybe the

protective factor. The subsequent mutual comparisons in B, AB and O have the similar results.

Keywords: Coronary artery disease; ABO blood group; Risk factor;
Protective factor; Thrombosis

Introduction

Coronary artery disease is a leading reason of death and disability in
the world now [1-5]. Most of this disease comes from atherosclerosis
which is a chronic vascular inflammation. Despite advances in
cardiovascular therapeutics, atherosclerotic events, such as myocardial
infarction (MI) and stoke, continue to account for nearly half of all
death and are a leading cause of adult disability [6]. Atherosclerotic
plaques, consisting of lipid-laden macrophages and calcification,
develop in the coronary arteries, aortic valve, aorta, and peripheral
conduit arteries and are the hallmark of cardiovascular diseases [7].
The plaque rupture and subsequent thrombosis are the major
mechanisms that cause acute coronary event and serious clinical
manifestation.

CAD is a multifactorial disease whose pathogenesis involving
interaction between genetic and environmental factors is complex. [8].
Except for the traditional risk factors such as sex, age, obesity, cigarette
smoking, diabetes mellitus, hypertension, dyslipidemia and family
history, the blood group may be also associated with CAD [1,2,9,10].
Although almost 400 blood group antigens have been reported, the
ABO and Rh have been recognized as the major clinically significant
blood group antigens. The former is more important in relation with
CAD [8].

There are some evidences to support this opinion. In 2007, the
genome wide association studies (GWAS) for CAD said that CAD
locus was on chromosome 9p21 [1,11-13]. The ABO blood group was
first found at 1901 and then mapped to chromosome 9 at locus 9p34
[1,13-15]. It seems that blood group is associated with CAD
genetically. The ABO blood group antigens are glycoproteins and
glycolipids which expressed on a variety of human tissues including
red cells, sensory neurons, platelets, and vascular endothelium
[1,10,14,16,17]. ABO antigenic determinants expressed on the N-
linked chains of circulating plasma von Willebrand factor (VWEF)
which increases the susceptibility to thrombosis and myocardial
infarction. The ABO is also associated with inflammatory markers
such as soluble intercellular adhesion molecule 1, plasma soluble E-
selectin levels and P-selectin levels and tumor necrosis factor which are
also related to CAD [1,2,13,16,18]. What's more, ABO blood group can
affect circular lipoproteintriglyceride and total cholesterol level and
different groups have diverse absorption rates. Cholesterol levels
especially the lower-density lipoprotein cholesterol (LDLC) positively
associated with CAD [2,15,19,20].

Even so, the real relationship between blood group and CAD has
not been clarified absolutely. There are many points about it in
different studies. Some studies reported no significant relationship
between blood group and the risk of CAD [10,21,22]. Several
researches [1,8] demonstrated that O group was the risk factor for
CAD while someone [13,16] recognized that non-O group was more
serve to CAD. Biswas [8] showed that AB blood group decreases the
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risk of CAD while Lee [9] suggested that A blood group increases the
risk of CAD.

Because the meta-analysis can assemble enough data and researches
to explain clinical problems sufficiently, we now utilize its advantage to
explore the relationship between blood group and CAD. Although
preceding meta-analysis had studied this problem, different views still
exist here. Takagi [23] certified that non-O blood group appears to be
an independent risk factor for CAD, but Zhuo Chen [24] thought that
risk of CAD was significantly higher in blood group A. Our current
study aims to explore the relationship furthermore. The more
pathogenesis we master, the more benefit to disease treat.

Methodology

Search strategy and selection criteria

This meta-analysis is reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA).

The studies were eligible for inclusion if they compared effects of
different ABO blood groups on CAD. The patients who underwent
myocardial infarction (MI), percutaneous coronary interventional
(PCI) or coronary artery bypass grafting (CABG) were also included in
this study. These studies short of blood group information and with
other confounding factors were excluded. There were no limits on the
study type.

We selected relevant studies published between Jan 1, 1962 to Dec
31, 2017, by searching PubMed and Embase. We used following
contained text and MeSH terms: “ABO blood group” and “coronary
artery disease”. Various of free terms were also used in the searching
process. Two independent investigators (Xue Chen and Xuehui Zhang)
reviewed the titles and abstracts, and these matched the inclusion
criteria were then retrieved for full-text assessment.

The data extraction was made by two independent investigators to
make sure these dates were precise. Those controversial studies that the
two investigators can’t make decision were sent to the third investigator
(Yunfeng Yan) to examine.

We extracted the following contents from each included study: the
author and published year, study type, participant amounts, the
number of male and female, the number of each blood group and so
on. There were also some data calculated by ourselves base on the
known message. For example, we used the sum and the man number
to get the female population. The age was expressed with mean and
standard deviation, if they are available.

Because all the studies included in our meta-analysis are
observational studies, we used the Newcastle-Ottawa Scale (NOS) to
evaluate the quality of each research.

Statistical analysis

We assessed the effects of each blood group to CAD by using one
group as the experimental group while another group as the control
group by turn. We used the software (Review Manager 5.3) to deal with
the data and analysis the outcome. The Q test and I2 test were used to

assess the heterogeneity between studies. Owing to the obvious
heterogeneity, we applied the random effect model (RE) to treat with
the data. Because all the included researches are observational studies
and extracted data were treated with dichotomous variable, we selected
odds ratio (OR) as the effect size and 95% confidence interval (CI). We
assessed the possibility of publication bias by constructing funnel plots.

Results

We identified 156 articles from the PubMed and Embase and 12
articles (one article contains 3 studies) 25300 participants were
included in our study (Figure 1). These studies were all published from
2002 to 2017 and the characteristic and quality of each study were
listed in Table 1. The qualities of these studies were assessed on the
basis of NOS.

Records identified through
database searching (n=155)

Additional records identified
through other sources

-PubMed [n=95) (n=0)

-Embase (n=60)

l |

Recerds after duplicates removed
(n=114)
l Title excluded (n=53)

Abstract excludzd (a=16) Traditional meta and review

With irrelevant factars

(n=1)

(n=3)

Records screened Other blood group (n=2)

Case report (n=1) ] (n=114] With irrelevant factors (n=2)
Improper cantent [n=14) l Improper content (n=46)
Full-text articles assessed
for eligibility Full-text articles excluded
(n=45) {n=33)
No full article {n=16)
l With other factors (n=1)
Lack of data [n=9)
Studies included in Improper content (n=7)
meta synthesis

(n=12)

Figure 1: Flow-chart of study selection.

In these studies, four [1,15,25,26] are cross sectional studies, five
[5,8,9,22,27] case control studies and three [4,14,28] cohort studies.
Because we aimed to compare the effect of each group to the CAD, so
all the included studies described four blood groups. Those that are
incomplete with data were excluded by us. The blood information of
included studies was shown in Table 2.

Because of the obvious heterogeneity in the 14 studies, we conduct
subgroup analysis based on the study type and random effect model of
each comparison. To explore the source of heterogeneity deeply, we
also divided the studies into different races to conduct subgroup
analysis. In sensitivity analysis, any excluded study from the analysis
didn't significantly affect the results. With regards to the heterogeneity,
we have no clear idea about its source. When the A group compared
with the other groups, we found that AB group is a protective factor to
CAD with the statistically significant difference (OR=6.52, CI=4.83 to
8.81, p<0.00001) (Figure 2).
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Author, Year Race Type of study I?::b?:;?:er Age Male Included criterion gl:ﬂ:y of

Patients underwent primary on-
Fausto Biancari, 2002 Finland cross sectional study | 1152 63.3 880 pump coronary artery bypass| 2
surgery from 1997 to 2001.

Patients underwent coronary artery
bypass surgery at Tehran Heart
Center from Feb 2003 to Dec
2003.

Alireza Amirzadegan, 2006 | Iranian case-control study 2026 59 1512

Patients subjected to coronary
bypass grafting, from January
Brazilian cross sectional study | 541 57.7+10.8 | 384 1998 to December,2002, in the| 2
Heart Institute (InCor), Hospital
das Clinicas.

Fernando  Henpin  Yue
Cesena, 2006

patients with multivessel CAD who
Mehmet Kanbay, 2006 Turkish retrospective study 978 59.3+9.7 | 786 had undergone coronary artery| 4
bypass surgery.

Maryam Sotoudeh Anvari, . . 58.98 + Patients admitted for CABG at
2009 Iranian prospective study 10641 9.61 7655 Tehran Heart Center, Tehran, Iran. 4

Patients were diagnosed with CAD

Hsin-Fu Lee, 2012 Taiwanese case-control study 136 437 86 X
through coronary angiography.

1879 consecutive cases of CHD
were admitted to

Massimo Franchini, 2013 Italy case-control study 1879 7 1223 4
the Emergency Department of the
city Hospital.

Patients with typical angina and
electrocardiographic study, tread
mill  test, stress echo and
echocardiographic  evidence of
ischemia or infarction, aged
between 45 and 65 years old.

Santanu Biswas, 2013 Indian case-control study 250 54.71 204

Patients with chronic CAD (468
[72.4%)] males) undergoing
coronary angiography had been
consecutively enrolled.

Svjetlana Karabuva, 2013 | Croatian case-control study 646 NR 468

1009 56 + 10 584 2919 consecutive patients
undergoing coronary angiography
1008 58 £ 10 727 were enrolled. Based on the
tertiles of GS, the enrolled patients
were classified into the three
groups.

Ping Gong, 2014 Chinese cross sectional study

902 59+ 10 692

Patients newly referred to our
institution with clinically suspected
or known coronary atherosclerosis
Yan Zhang, 2015 Chinese cohort study 3823 NR NR 6
scheduled for selective coronary
angiography were prospectively
recruited and enrolled.

Patients with moderate to high-risk
unstable angina according to
thrombolysis in myocardial

Negar Omidi, 2017 Iranian cross sectional study | 309 59.6 +11.7 | 185 ) - ) 3
infarction (TIMI) risk score were
consecutively included into this
study.
Note: CAD: Coronary Artery Disease; CHD: Coronary Heart Disease; CABG: Coronary Artery Bypass Grafting; GS: Gensini Score; NR: Not Report.
Table 1: Characteristic and quality of studies.
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Study Reference Sum A B AB o
Fausto Biancari, 2002 1152 504 183 109 356
Alireza Amirzadegan, 2006 2026 650 503 153 720
Fernando Henpin Yue Cesena, 2006 541 213 71 18 239
Mehmet Kanbay, 2006 978 447 147 76 308
Maryam Sotoudeh Anvari, 2009 10641 3478 2613 824 3726
Hsin-Fu Lee, 2012 136 54 336 5 41
Massimo Franchini, 2013 1879 856 179 75 769
Santanu Biswas, 2013 250 60 77 17 96
Svjetlana Karabuva, 2013 646 267 106 45 228
1009 246 331 103 329
Ping Gong, 2014 1008 284 336 115 273
902 266 286 92 258
Yan Zhang, 2015 3823 1015 1255 414 1139
Negar Omidi, 2017 309 93 34 18 164
Table 2: The blood information of each study.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
1.3.1 cross sectional study
Fausto Biancari2002 504 1152 108 1152 7% 7.44 [5.92, 9.36] -
Fermando Henpin Yue Casena2d06 213 541 18 B B.5% 18.87 [11.44, 31.12] -
Negar Omidi2017 93 309 18 309 6.4% 6.96 [4.08, 11.88] ol
Ping Gong2014 246 1009 103 1009 7.6 2.84 [2.21, 3.84] -
Ping Gong2014 284 1008 115 1008 T.6% 3.05 [2.40, 3.86) -
Ping Gong2014 266 902 @2 802 T.E% 3.68 [2.84, 4.77] -
Subtotal (35% CI) 4921 4921  43.4% 5.43 [3.37, B.76] -
Total events 1606 455
Heterogeneity: Tau® = 0.32; Chi* = 79.19, df = 5 (P < 0.00001); I* = 94%
Test for overall effect: Z = 6.94 (P < 0.00001)
1.3.2 case control study
Alireza Amirzadegan2Z008 650 2026 153 2026 7.8% 5.78 [4.79, 6.99] -
Hsin-Fu Lee2012 54 136 5 138 4.4% 17.25 [6.63, 44.92] e —
Massimo Franchini2013 856 1879 75 1879 7.6% 20.13 [15.70, 25.80] -
Santanu Biswas2013 860 250 17 250 6.2% 4.33 [2.44, T.67] _—
Svjetlana Karabuva2013 267 646 45 648 7.3% 9.41 [6.69, 13.23] -
Subtotal (95% CI) 4937 4937  33.2% 9.41 [4.97, 17.82] g
Total events 1687 2385
Heterogeneaity: Tau® = 0.47; Chi® = 70.34, df = 4 (P <= 0.00001); 17 = 943,
Tast for overall affect: £ = 6,88 (P < 0.00001)
1.3.3 cohort study
Maryam Sotoudeh Anvan2008 3478 10641 824 10641 B.0% 578 [5.33, 6.28] -
Mehmel Kanbay, 2006 447 978 76 978 T.5% ©.99 [7.66, 13.03] -
Yan ZhangZz015 1015 asza 414 3823 7.9% 2.98 [2.63, 3.37] -
Subtotal (95% CI) 15442 15442  23.4% 5.50 [3.13, 9.68] e
Talal events 4940 1314
Hetarogenaity: Tau® = 0.24; Chi® = 104,80, df = 2 (F < 0.000017); I* = 98%
Test for overall effect: £ = 592 (F < 0.00001)
Total (95% CI) 25300 25300 100.0% 6.52 [4.83, 8.81] R g
Total events 8433 2084
Heterogeneity: Tau® = 0.29; Chi* = 326.73, df = 13 (P < 0.00001); I* = 96% ! t t i
p " 0. 0.1 1 10 100
Test for overall effe(.;t: £=12.26 {I_:‘ < 0.00001) Favours [experimental] Fawvours [control]
Test for subaroup differences: Chi*=2.11. df = 2{P =035\ P =52%
Figure 2: Comparison of group A with other groups.
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Figure 4: Subgroup analysis.
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Page 5 of 10
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H. Random, 95% CI M-H R 95% €I
1.1.1 cross sectional study
Fausto Biancar2002 504 1152 183 1152 T.A3% 4.12 [3.38, 5.01] -
Fernando Henpin Yue Casena2006 213 541 71 541 1% 4.30 [3.17, 5.82] R
Negar Omidi2017 a3 309 34 309 B.8% 3.48 [2.26, 5.36] -
Ping Gong2014 248 1009 331 1009 7.3% 0.66 [0.54, 0.80] -
Ping Gong2014 284 1008 336 1008 7.3% 0.78 [0.65, 0.95] =
Ping Gongz014 266 a02 286 202 T.2% 0.90 [0.74, 1.10] ™
Subtotal (95% CI) 4921 4921  42.9% 1.74 [0.85, 3.56] e
Total events 1606 1241
Heterogeneity: Tau® = 0.78; Chi* = 297.77, df = 5 (P < 0.00001); I* = 98%
Test for overall effect: 2= 1.51 (P =0.13)
1.1.2 case control study
Alireza Amirzadegan2006 B50 2026 503 2026 7 3% 143 [1.25, 1.64] -
Hsin-Fu Lee2012 54 136 36 136 B.5% 1.83 [1.10, 3.086] —
Massimeo Franchini2013 &o6 1879 17e 1873 T.3% 7.95 [6.65, 9.50] -
Santanu Biswas2013 =1+ 250 7T Z50 B.9% 0.71 [D.48, 1.05] /]
Swjetlana Karabuva2013 Z8T 646 106 846 T.2% 3.58 [2.77, 4.66] —
Subtotal (95% CI) 4937 4937 35.2% 2.23 [0.93, 5.36] =
Taotal events 1887 901
Heterogeneity: Tau® = 0.87; Chi® = 272.89, df = 4 (P < 0.00001); I = 99%
Tast for overall effect: Z = 1.78 (F = 0.07)
1.1.3 cohort study
Maryam Soloudeh Anvanz00s 3478 10641 2613 10841 T A% 1.4%8 [1.41, 1.58] -
Mehmet Kanbay, 2006 447 ave 147 978 T 2% 4.76 [3.83, 591] -
Yan ZhangZ01& 1015 3823 1258 3823 T A% 074 D87, 0.82] -
Subtotal (95% CI) 15442 15442 22.0% 1.72 [0.84, 3.55] T
Taotal events 4940 4015
Heterogensity: Tau? = 0.40; Chi* = 284 .39, df = 2 (P < 0.00001); 12 = 99%
Test for overall effect: Z = 1 48 (P = 0.14)
Total (95% CI) 25300 25300 100.0% 1.90 [1.28, 2.80] -
Total events 8433 6157
Heterogensity: Tau® = 0.53; Chi* = 1002.37, df = 13 (P = 0.00001}; * = 299% '0.01 0:1 H 1'0 100‘
Testfor overall effez_:t: Z=3.22 cp_= 0.001) Favours [experimental] Favours [control]
Test for subaroup differences: Chi* = 024 df = 2 (P = 0.88% I = 0%
Figure 3: Statistically significant difference between subgroups.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
1.4.1 cross sectional study
Fausto Biancari2002 &4 1152 356 1182 T.6% 1.74 [1.47, 2.06] -
Fernando Henpin Yue Cesanaz006 213 Hd1 239 541 7.0% 0.82 [0.64, 1.08] ™
Negar Omidi2017 a3 309 164 209 B.2% 0.38 [0.27, 0.563] -
Ping Gong2014 246 1009 328 1009 7.A4% 0.67 [0.55, 0.81] -
Ping Gong2014 284 1008 273 1008 T.A4% 1.06 [0.87, 1.28] T
Fing Gongz014 2686 a0z 258 202 T.A4% 1.04 [0.85, 1.28] Nl
Subtotal (95% CI) 4921 4921 43.0% 0.87 [0.60, 1.26] -
Total events 1606 1619
Heterogeneity: Tau® = 0.20; Chi* = 92.84, df = & (P < 0.00001); I = 85%
Test for overall effect: £ = 0.74 (P = 0.46)
1.4.2 case-control
Alireza Amirzadegan2006 B50 2026 720 2026 7.9% 0.86 [0.75, 0.98] ™
Hsin-Fu Lees2012 54 136 41 136 4.6% 1.53 [0.82, 2.52] T
Massimo Franchini2013 856 18789 758 1879 7.9% 1.21 [1.06. 1.37] -
Santanu Biswas2013 80 250 96 2580 5.6% 0.51 [0.34, 0.75] -
Svjetlana Karabuva2013 267 B4E 228 B46 7.2% 1.28[1.03, 1.62] ™
Subtotal (95% CI) 4937 4337 33.2% 1.01 [0.77, 1.32] <>
Total events 1887 1854
Hetarageneity: Tau® = 0.08; Chi® = 32.71, df = 4 (P < 0.00001); I7 = B&%
Tast for overall effect: £ = 0.08 (P = 0.88)
1.4.3 cohort study
Maryam Sotoudeh Anvan2008 3478 10641 3726 10641 B.3% 0.90 [0.85, 0.85] "
Mehmet Kanbay, 2006 447 a78 308 BTE  7.5% 1.83 [1.52, 2.20] -
Yan Zhang2015 1018 3823 1139 3823 B.1% 0.85 [0.77, 0.94] |
Subtotal (95% CI) 15442 15442 23.8% 1.10 [0.81, 1.51] -»
Tatal events 4940 5173
Heterogenaity: Tau® = 0.07; Chi? = 55,96, df = 2 (P < 0.00001); 1* = 96%
Test for averall effect: £ = 0.62 (P = 0.53)
Total (95% CI) 25300 25300 100.0% 0.97 [0.83, 1.14] *
Total events 8433 BE4E6
Heterogeneity: Tau* = 0.08; Chi* = 186.19, df = 13 (P < 0.00001); IF = 33% IEI.CI‘I D:‘I K 1'0 100‘

Favours [control]
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Ewents Total Weight M-H. Random, 95% C1 M-H, Random, 95% CI
1.5.1 cross sectional study
Fausto Biancariz002 183 1152 108 1152 B_2% 1.81 [1.40, 2.33] -
Fermando Henpin Yue CesenaZl06 71 H41 18 541 A7 4.39 [2.58, 7.47)] -
Negar Omidi2017 34 309 18 309 4.1% 2.00[1.10, 3.62] -
Ping Gong2014 33 1009 103 1009 8.4% 4.29 [3.37, 5.47] -
Ping Gong2014 3386 1008 115 1008 B.5% 3.88 [3.07, 4.91] -
Ping Gong2014 288 Q02 92 02 8.2% 409 [3.16, 5.29] "
Subtotal (95% CI) 4921 4921  42.1% 3.25 [2.34, 4.51] L 4
Total events 1241 455
Heterogeneity: Tau* = 0.14; Chi* = 34.67, df = 5 (P < 0.00001}); ¥ = 86%
Test for overall effect: £ = 7.02 (P < 0.00001}
1.5.2 case control study
Alireza Amirzadegan2005 503 2026 153 2026 29.1% 4.04 [3.33. 4.80] -
Hsin-Fu Les2012 36 136 5 136 2.0% 5.43 [3.57, 24.90] e
Massimo Franchini2013 179 1879 75 1879 7.9% 2.53[1.92, 3.34] -
Santanu Biswas2013 T 250 17 250 4.4% 6.10 [3.48, 10.69] -
Svjetlana Karabuva2013 106 B46 45 46 B.6% 2.62[1.82, 3.79] —_
Subtotal (95% Cl) 4937 4937  30.0% 3.78 [2.67, 5.35] <
Total events 801 235
Hetarogenaity: Tau® = 0.11; Chi* = 1753, df =4 (P = 0.002); P = 77%
Tast for overall effect: Z = 7.47 (P < 0.00001})
1.5.3 cohort study
Maryam Soloudeh Anvan2009 2613 10641 824 10641 10.3% 3.88[3.57,4.22] -
Mehmet Kanbay, 2008 147 ave TE 978 T 7% 210 [1.57, 2.81] =
Yan Zhang2015 1256 3823 414 3823 9.9% 4.02 [3.56, 4,55) -
Subtotal (95% CI) 15442 15442  27.9% 3.37 [2.66, 4.27] L 2
Taotal events 4015 1314
Heterogenaity: Tau? = 0.04; Chi* = 16.87, df = 2 (P = 0.0002); I* = 88%
Test for averall effect: 2 = 10,11 (F < 0.00001)
Total (95% CI) 25300 25300 100.0% 3.40 [2.91, 3.96] *
Total events 8157 2084 . , ) )
ity: 2= N iz = = < 2= o T T T 1
R M T
. : : Fawours [experimental] Favours [control]
Test for subaroun differences: Chi* = 042 . df = 2P =0.811. IF = 0%
Figure 5: Contrasted B group with AB and O group.
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H, Random. 95% CI
1.6.1 cross sectional study
Fausto Biancar2002 183 1152 356 1182 T.3% 0.42 [0.35, 0.52] -
Fernando Hanpin Yus Casanaz00e i 541 239 541 7.0% 0.1% [0.14, 0.26] -
Negar Omidi2e17 34 309 184 209 B.7% 0.11 [0.07, 2.17] -
Fing Gong2014 331 1008 329 1009 T.3% 1.01 [D.84, 1,22] T
Ping Gong2014 338 1008 273 1008 T.3% 1.38 [1.11, 1.83] -
Ping Gong2014 286 a0z 258 o02 T.3% 116 [0.95, 1.42] ™
Subtotal (95% CI) 4921 4921  42.9% 0.50 [0.26, 0.96] ~—
Total events 1241 1619
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Figure 6: Statistically significant difference between B group with AB and O groups.
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The incidence of CAD is also lower in B group compared with A
group (OR=1.90, CI=1.28 to 2.80, p=0.001), but there is no statistically
significant difference between subgroups (Figure 3). In compared with
O group, the difference is very little, and no statistically significant
difference is presented on both overall effect and subgroup analysis
(OR=0.97, CI=0.83 to 1.14, p=0.73) (Figure 4).

Then we contrasted B group with AB and O group respectively,
which manifested that the incidence is lower in AB (OR=3.40, CI=2.91
to 3.96, p<0.00001) while higher in O (OR=0.51, CI=0.37 to 0.70,
p<0.00001) (Figures 5 and 6).

Finally, we assessed the effects between AB and O group and the
difference is distinct (OR=0.15, CI=0.11 to 0.20, p<0.00001) (Figure 7).

From the above, we roughly speculated that the O blood group is
more subject to CAD followed by A, B and AB group. The results
reflected that AB group may decrease the risk of CAD while A and O
blood group increase it. Because the charter of our study, we don’t
assess each group to non-group as previous studies did.

We portrayed some funnel plots in each comparison to evaluate the
publication basis, but no evident basis was discovered. We set an
example which compared A with B to reveal it in Figure 8.

Experimental Control

Study or Subgroup Events Total Events Total Weight
1.7.1 cross sectional study
Fauslo Biancari2002 109 11562 386 1152 T7%
Fernando Henpin Yue Casena2006 18 541 239 541 B.4%
Negar Omidi2017 18 308 164 309 6.2%
Ping Gong2014 103 1008 325 1009 T.7%
Ping Gong2014 115 1008 273 1008 T.7%
Ping Gong2014 92 902 208 802 T.6%
Subtotal (95% CI) 4921 4921  43.4%
Total events 455 1619
Heterogeneity: Tau® = 0.36; Chi* = 86.65, df = 5 (P < 0.00001); [* = 94%
Tast for overall effect: £=7.12 (P < 0,00001}
1.7.2 case contrel study
Alireza Amirzadegan2006 153 2026 T200 2026 7.9%
Hsin-Fu Leea2012 5 136 41 136 3.9%
Massima Franchini2013 75 1878 76l 1879 T.7%
Santanu Biswas2013 17 250 a6 250 6.1%
Svjetlana Karabuva2013 45 B46 228 B46 T.2%
Subtotal (95% Cl) 4937 4937 32.8%
Taotal events 295 1854
Heterogenaity: Tau® = 0.21; Chi® = 34 61, df = 4 (P < 0.00001}; I = B8%
Test for overall effect: Z = 9.65 (P < 0.00001)
1.7.3 cohort study
Maryam Soloudeh Anvan2008 B24 10641 3726 10641 B.2%
Mehme! Kanbay, 2006 76 a7e 308 478 T.6%
Yan Zhang2015& 414 3823 1139 3823 B.1%
Subtotal (95% CI) 15442 158442 23.8%
Total events 1314 5173
Heterogenaity: Tau® = 0.15; Chi* = 65.14, df = 2 (P < 0.00001); I* = 97%
Test for averall effect: £ = 7.05 (P < 0.00001)
Tatal (95% CI) 25300 25300 100.0%
Total events 2064 8646
Heterogeneity: Tau® = 0.22; Chi* = 255.05, df = 13 (P < 0.00001); F = 95%
Test for overall effect: £=14.00 (P < 0.00001)
Test for subaroup differences: Chi* = 3.89. df = 2 (P = 0.14). I* = 49.8%

Figure 7: Statistical study between AB and O groups.
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Figure 8: Comparison of A with B groups.

Discussion and Conclusion

Different with previous studies, we intercompared each blood group
to assess the impact to CAD, which was the first study we now known
did such research. In conclusion, compared with other groups, AB
blood group is the protective factor to CAD while the A and O blood
group maybe the risk factors.

Here are several studies that fully or partly agreed with our study. In
Biswas’s [8] study, they enrolled 250 patients and 250 matched healthy
subjects. The analysis showed significant difference in frequency of O
(OR=1.857, 95%CI=1.112 to 3.100, p=0.018) and AB (OR=0.447,
95%CI=0.227 to 0.882, p=0.020) blood group between healthy controls
and CAD individuals. His study showed that the AB blood group
decreases the risk of CHD in healthy controls, while the O blood group
is more frequent in CHD patients and increases the risk of CHD. Lee
[9] recruited 265 patients in his study and 136 were diagnosed with
CAD when 129 served as controls on the basis of the coronary
angiography results. He found that subjects with blood group A had a
greater risk of CAD and MI than did the non-A blood groups
(OR=2.08, 95%CI=1.23-3.54; and OR=2.21, 95%CI=1.19 to 4.09,
respectively). But he still suggested that subjects with blood group O
were significantly associated with a decreased risk of CAD, not MI
(OR=0.58, 95%CI=0.35 to 0.96), that is opposite with our current
study. Omidi [1] assessed 309 patients with moderate to high-risk
unstable angina according to thrombolysis in myocardial infarction.
He thought a statistically significant difference between mild,

moderate and severe coronary artery involvement with O and non-O
blood groups (p=0.004).

There is also previous meta-analysis that only partly agreed or
opposite with our results. Zhuo Chen [24] in 2016 extracted 17 studies
covering 225810 participants in his study. He found that the risk of
CAD was significantly higher in blood group A (OR=1.14,
95%CI=1.03 to 1.26, p=0.01) and lower in blood group O (OR=0.85,
95%CI=0.78 to 0.94, p=0.0008). He indicated that both blood group A
and non-O were the risk factors of CAD. Hisato Takagi [23] did his
study in 2015 by enrolling 17495 patients in 10 studies and showed
that non-O blood group was associated with a statistically significant
14%increase in CAD incidence relative to O blood group (OR/hazard
rations=1.14, 95%CI=1.04 to 1.25, p=0.006). He demonstrated that
non-O blood groups appear to be an independent risk factor for CAD
and myocardial infarction.

Apart from the research approach that we intercompared each
blood group when previous studies compare one group to non-group
in experimental and control groups, many confounding factors such as
race, age, smoking and so on that may cause diversities of different
studies. Moreover, that possibly relates to the profound mechanism.
Although the mechanism that ABO blood group how to affect CAD
hasn’t explained clearly, some possible relationships have exhibited in
the preceding introduction roughly.

Firstly, it is generally accepted that atherosclerosis is initiated by
lipoprotein cholesterol complexes trapped beneath the endothelium
[29]. Some studies have proved that different blood types own diverse

J Cardiovasc Dis Diagn, an open access journal
ISSN: 2329-9517

Volume 6 « Issue 6 « 1000340



Citation:

Zhao Q, Chen X, Zhang X, Nie M, Yan Y, et al. (2018) The Relationship between ABO Blood Group and Coronary Artery Disease: A

Systematic Review and Meta-Analysis. J Cardiovasc Dis Diagn 6: 340. doi:10.4172/2329-9517.1000340

Page 9 of 10

cholesterol absorption rates which are positively associated with
cardiovascular risk. Cholesterol might be a mediator of the association
of ABO blood group with CAD [15]. Multivariable regression analysis
revealed that ABO group was significantly and independently
associated with Proprotein convertase subtilisin/kexin type 9(PCSK9)
which is a newly identified member that plays an essential role in
cholesterol homeostasis and holds decent promise for hyperlipidemia
and CAD treatment. Additionally, mediation analysis indicated that
~8%-19% of the effect of ABO blood group on PCSK9 levels was
mediated by total cholesterol (TC), low density lipoprotein cholesterol
(LDL-C), or non-high density lipoprotein cholesterol (NHDL-C) levels
[30]. Moreover, the ABO blood group associates not only with
dyslipidemia but also with blood coagulation, which is an important
determinant of plasma factor , von Willebrand factor(vWF) and
thrombomdulin [31]. The vVWF is a glycoprotein molecule and
associated with platelet adhesion, atherosclerosis and thrombosis
[13,32]. There are also several epidemiological studies shown that
higher vWF levels predict increased risk of CAD [33]. Finally,
inflammation is a vital characteristic of atherosclerosis. Recently,
genome-wide association studies have shown significant associations
between genetic variants in the ABO blood group region and levels of
various inflammatory markers including soluble E-selectin, P-selectin,
adhesion molecule-1, tumor necrosis factor [15,31]. These factors may
affect the progress of CAD in a way.

As the various opinion and studies results, we assume that not only
the blood group, but also other genetic elements take the effect of CAD
[2]. Perhaps, the environment including life style and social customs
also plays a role. In our view, the interaction between various risk
factors promotes the development of CAD.

According the above discussion, we have reason to believe that the
ABO blood group is correlated with CAD deeply, despite many
confounding factors appear here such as age, race, gender, smoking,
obesity and so on.

The study not only contributes us to discover the mechanism of
CAD but also benefits to prevent CAD primarily. Those risk
population with A or O blood group should prevent CAD as early as
they can. For example, they had better control their diet rationally,
giving up smoking, limit drinking and do exercise appropriately.
What's more, these people should receive closer and more frequent
follow up or more aggressive preventive measures.

Although our result receives much support from preceding
researches, we still need endeavor to explore the particular relationship
between blood group and CAD. Our team is setting out to do next
observational study to detect the different distribution between the
youth and old who have suftered CAD. Maybe that study can carry
some fresh opinion.

Limitation

Some limitations are here in our study. Firstly, because of the
characteristic of observational study, the heterogeneity is distinct. We
conduct the subgroup analysis and sensitivity analysis but find no
reason. Secondly, the difference of age, gender and lifestyle between
each study also cause the basis and heterogeneity. More important, the
race difference can affect the result widely, as different races own
respective blood group distribution. Whats more, not all the blood
groups were determined by standard agglutination technique and the
criterion of diagnosis to CAD was not consistent. Finally, we paid no

attention to some studies whose full text or data are not afforded,
which may lead to basis.
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