
Citation: Bawazir, W.M. Systematic

Review and Meta-Analysis of the

Susceptibility of ABO Blood Groups

to Venous Thromboembolism in

Individuals with Factor V Leiden.

Diagnostics 2022, 12, 1936. https://

doi.org/10.3390/diagnostics12081936

Academic Editor: Giorgio Treglia

Received: 18 July 2022

Accepted: 9 August 2022

Published: 11 August 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the author.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

diagnostics

Systematic Review

Systematic Review and Meta-Analysis of the Susceptibility of
ABO Blood Groups to Venous Thromboembolism in
Individuals with Factor V Leiden
Waleed M. Bawazir 1,2

1 Medical Laboratory Technology Department, Faculty of Applied Medical Sciences,
King Abdulaziz University, Jeddah 21589, Saudi Arabia; wbawazir@kau.edu.sa; Tel.: +966-560005541

2 Hematology Research Unit, King Fahd Medical Research Center, King Abdulaziz University,
Jeddah 21589, Saudi Arabia

Abstract: A limited number of studies investigated the association between the ABO blood groups
and the incidence of venous thromboembolism in individuals with Factor V Leiden; however, dis-
cordant findings were reported. Consequently, this systematic review and meta-analysis aimed to
evaluate the existing evidence on the susceptibility of the ABO blood group to venous thromboem-
bolism in individuals with Factor V Leiden. All English-published articles on the Web of Science,
Scopus, PubMed, EMBASE, and Google Scholar were comprehensively and systematically searched
by the author without a time or region limit. Four studies were included in the qualitative synthesis
and meta-analysis after the removal of studies that were not eligible. According to the analyses of the
fixed and random effects, the point estimates of the effect size and the 95% confidence interval were
0.416 (95% CI: 0.397–0.435) and 0.392 (95% CI: 0.288–0.507), respectively. In contrast, the homogeneity
test (Q value) reveals that blood group data distributions have a heterogenous structure (Q = 432.187;
p-value < 0.001). The pooled event rates and the 95% CIs for the A, AB, B, and O-blood groups
were 0.518 (95% CI: 0.411–0.622), 0.592 (95% CI: 0.495–0.683), 0.205 (95% CI: 0.041–0.612), and 0.283
(95% CI: 0.247–0.322), respectively. According to the findings, people with Factor V Leiden with
blood group AB are more likely to develop venous thromboembolism than those with blood groups
A, O, and B. The overall statistical significance of the ABO blood group’s susceptibility to venous
thromboembolism in individuals with Factor V Leiden was <0.001 (pooled p-value). In conclusion,
the current meta-analysis provides an additional indication that blood group AB individuals with
Factor V Leiden are at higher risk of developing venous thromboembolism, and blood type B is
connected to a lower risk of developing venous thromboembolism.

Keywords: ABO blood group; factor V Leiden; meta-analysis; susceptibility; systematic review;
venous thromboembolism

1. Introduction

One of the primary clinical symptoms of venous thromboembolism (VTE) is deep vein
thrombosis (DVT) [1]. DVT is a multifactorial condition that results in hypercoagulation
and is brought on by inherited and/or acquired defects of the hemostatic process [2]. Most
cases of hereditary thrombophilia, also known as Factor V Leiden (FVL), Factor V: R506Q,
or Factor V: G1691A, are responsible for predisposition to VTE, and the greatest prevalence
is resistance to activated protein C. This resistance is most frequently caused by a point
mutation in the coagulation factor V (FV) gene [3,4].

Furthermore, there is a great deal of disagreement surrounding the best way to manage
carriers in terms of both the necessity and efficacy of antithrombotic therapies [5]. The
relatively low risk of VTE associated with these polymorphisms and the awareness that
VTE is a polygenic and complex disease are the causes of this confusion [6]. These poly-
morphisms should be viewed as thrombosis risk factors because the clinical manifestation
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of thrombosis typically depends on the coexistence of other thrombophilic mutations or
environmental variables that cause the development of VTE [7].

The higher risk and greater severity of thrombosis in homozygous carriers, or people
with combinations of several gene abnormalities, are examples of the impact of gene-gene
interactions in VTE [8].

Activated protein C (APC)-resistance prevalence or FVL carrier frequency range from
around 12 to 20 percent in patients who are primarily Caucasian and have experienced a
first-ever venous thromboembolism, and they are linked to an increased risk of venous
thromboembolism by 2.7 to 6.6 times [9–11]. The incidence of venous thromboembolism
(also known as “absolute risk”) is more helpful for individual patient counseling, even
while the degree of the elevated risk is valuable for identifying those factors that are
most essential for potential change [12]. Uncertainty surrounds the prevalence of venous
thromboembolism in FVL carriers. For carriers older than 15 years, reported crude incidence
rates range from 280 to 670 per 100,000 person-years [13–15]. Additionally, the majority
of research [13–15] focused on asymptomatic family members that were connected to
symptomatic proband FV Leiden carriers.

The link between arterial thrombotic disorders and these frequent genetic variations is
quite weak as the per-allele relative risks (RR) was 1.17 for FVL and 1.31 for PT, according to
a meta-analysis including 66,155 cases and 91,307 controls) [16]. Many findings most likely
reflect the extremely complicated nature of these illnesses, in which a single functional
polymorphism’s impact is too modest to consistently correlate with risk.

It seems acceptable to assess the significance of gene-gene interactions on thrombotic
risk within this paradigm. Unfortunately, there is not much research that has looked into
this potential, especially in arterial thrombosis. Numerous investigations have conclusively
shown that the ABO blood type has a clinically significant impact on in vivo hemostasis.
Numerous studies have consistently shown that those with non-O blood had a much higher
risk of VTE (between 1.8 and 2.5-fold) [17–22]. The ABO group has also been linked to
increased risks of peripheral vascular disease and ischemic heart disease [23–25].

Patients with bleeding disorders, however, are overrepresented in the blood group O.
It is interesting to note that FVL carriers with non-O blood groups appear to have a much
higher risk of VTE. Unfortunately, because of the small numbers of carriers, particularly
among controls, these findings were based on research with weak statistical power [26–29].

Since there is a better recognition of systematic review and meta-analysis findings
in health policy and decision-making processes, this study was conducted to provide
summary estimates on the relationship between the susceptibility of the ABO blood groups
to venous thromboembolism in individuals with Factor V Leiden in order to reduce the
gap in the literature and support evidence-based decision making.

2. Materials and Methods
2.1. Protocol Registration and PRISMA Statement

The protocol of the study was registered and approved by The International Prospec-
tive Register of Systematic Reviews (PROSPERO, registration No. CRD42022343973). In
addition, the PRISMA recommendations were considered in this systematic review and
meta-analysis (Supplemental Table S1).

2.2. Search Strategy for Literature and Data Sources

All English-published articles on the Web of Science, Scopus, PubMed, EMBASE, and
Google Scholar were comprehensively and systematically searched by the author without
a time or region limit. A combination of search methods was employed to increase the
search scale, namely: (1) search MESH (medical subject heading) using the following terms:
“ABO blood group”, “Venous Thromboembolism”, and “Factor V Leiden”, and (2) free-text
search. Supplemental Table S2 presents the applied PubMed search strategy using MeSH
terms and free texts as an example.
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2.3. Eligibility Criteria (Inclusion/Exclusion)

The following were the inclusion requirements: Studies have described the frequency
distribution of venous thromboembolism in people with factor V Leiden according to
each blood group. On the other hand, the following exclusion criteria were considered:
(1) Reviews; (2) Non-English language; (3) Case reports; (4) Studies where the end measure
was not the frequency of venous thromboembolism in people with factor V Leiden in
each blood type (A, AB, B, and O-blood group); (5) Studies lacking pertinent data; and
(6) Studies without Full Text.

2.4. Study Screening and Data Extraction

The screening procedures were managed, and duplicates were eliminated using End-
Note V.X8 software. After removing duplicates, the author individually screened the titles,
abstracts, and full texts to determine whether the studies were eligible. The first author’s
name, publication date, study title, nation of origin, gender, mean participant age, sample
size, frequency, and percentage of venous thromboembolism in individuals with factor V
Leiden cases according to each blood group category (A, AB, B, and O-blood group), as well
as other information, were all extracted and recorded independently using a standardized
data collection form that was developed in accordance with the sequence of variables
required from the primary source.

2.5. Quality Assessment

The quality of the included studies was evaluated using the “The Quality Assessment
Tool For Quantitative Studies (QATFQS),” which was developed by the “Effective Public
Health Practice Project (EPHPP)” [30]. An assessment instrument was used since it is
more thorough and enables a thorough evaluation of the included studies. Selection
bias, study design, confounders, blinding, data collection methods, withdrawals and
dropouts, intervention integrity, and analysis are the eight components of the assessment
instrument that evaluate the study’s quality. Each component is scored individually in
one of three categories (1 = Strong, 2 = Moderate, 3 = Weak), and for the overall study
score: “1 = STRONG (no ratings of WEAK), 2 = MODERATE (one rating of WEAK), and
3 = WEAK” (two or more WEAK ratings) [31].

2.6. Data Synthesis and Statistical Analysis

All statistical analyses were done using Comprehensive Meta-Analysis Software
(CMA, version 3, BioStat, Tampa, FL, USA). The number of studies that should be included
in the meta-analysis to reset the effect size value obtained from the meta-analysis was
estimated using the Fail-Safe N technique. The studies included in the meta-mean analysis’s
effect sizes were calculated. The data is given in the forest plots. The ABO blood group
susceptibilities to venous thromboembolism in people with Factor V Leiden were pooled
and evaluated using a random-effect model. The retrieved data were used to calculate the
event rate, their accompanying 95 percent confidence intervals, and the p-value.

The heterogeneity between the included studies was determined using the I2 statistic,
and I2 values of 25%, 50%, and 75% are considered low, moderate, and high estimates,
respectively [32]. When p-value < 0.1 or I2 < 50%, a non-significant level of statistical
heterogeneity was assumed. The significant degree of variability led to the selection of a
random-effect model [33]. A funnel plot was used to examine publication bias, and Begg’s
and Mazumdar’s rank correlation tests were used to look for any indications of publication
bias among the included papers.

3. Results
3.1. Search Results

In total, 7693 articles were found thanks to the search across four databases: Web of
Science (n = 1126), Scopus (n = 1578), PubMed (n = 1563), EMBASE (n = 1064), Google
Scholar (n = 2562). The duplicates were then removed, leaving 2479 studies. We eliminated
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1275 studies by title screening and then used abstract screening to eliminate 962 irrelevant
studies out of 1204. Following this, we read the full texts of the remaining 242 publications
and omitted 238 pieces of research since they did not meet our inclusion criteria. The
qualitative synthesis and meta-analysis eventually comprised four papers in total (Figure 1).
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Figure 1. The PRISMA flowchart for the process of selecting and identifying studies.

3.2. Characteristics of the Included Studies

The overall characteristics of the four studies [34–37] that satisfied our meta-analysis
inclusion and exclusion criteria are shown in Table 1. The quality assessment for the
included studies showed two studies were of strong quality, one was of moderate quality,
and one was of poor quality. The poor-quality results were related to two items: (1) selection
bias and (2) confounders (Supplemental Table S3). The included studies were conducted in
1999, 2004, 2008, and 2009. In addition, two studies were conducted in Spain, one in the
Netherlands, and one in Brazil. Three studies used case-control in the design, and one was
a cross-sectional study. The sample size of the studies ranged from 65 to 471 participants.
The total number of participants in the four included studies was 792, of whom 163 were
males and 158 were females; the study conducted in the Netherlands did not report
the participants’ gender. Three studies reported the mean age of participants, which
ranged between 34 and 56 years. The included studies mentioned the number of venous
thromboembolisms in individuals with Factor V Leiden and the frequency distribution
according to each blood group category (A, AB, B, and O-blood group); accordingly, we
could calculate the percentages in each blood group.
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Table 1. The primary feature of the included studies [34–37].

The First Author
(Year) Country Study

Population Study Design Gender
(M/F)

Mean
Age

Sample
n

O
n (%)

A
n (%)

B
n (%)

AB
n (%) Prevalence

González Ordœñez
et al. (1999) Spain

Individuals with
the factor V

Leiden

Cross-sectional
study 92/86 54 178 42

(23.6)
103

(57.9)
23

(12.9)
10

(5.6)
A > O > B

> AB

Morelli VM
et al. (2005) Netherlands

Patients with
venous

thrombosis

Case-control
study NM NM 471 137

(29.1)
259

(55.0)
52

(11.0)
23

(4.9)
A > O > B

> AB

Antonia Miñano
et al. (2008) Spain

Carriers of factor
V Leiden or
prothrombin

20210A
polymorphisms

Case-control
study 53/25 56 78 27

(34.6)
39

(50.0) 7 (9.0) 5 (6.4) A > O > B
> AB

Magaly Lima
et al. (2009) Brazil Patients had a

history of DVT
Case-control

study 18.47 34 65 18
(27.7) 0 (0.0) 0 (0.0) 47

(72.3)
AB > O >

A = B

Three studies in Spain and the Netherlands revealed that individuals with Factor V
Leiden in the A blood group are at increased risk for venous thromboembolism with an
A > O > B > AB distribution pattern. However, the study conducted in Brazil showed that
individuals with Factor V Leiden in the AB blood group are at increased risk for venous
thromboembolism with an AB > O > A = B distribution pattern (Table 1).

3.3. Integrated Outcomes

The fixed effect and random effect models are the two statistical models available
for a meta-analysis. The fixed effect model presupposes that there is a single genuine
effect size shared by all of the studies included in the meta-analysis and that any observed
difference between studies is due to random chance or sampling mistakes [38]. The
random effect model presupposes those studies differ significantly in a number of ways,
and that the genuine impact size may change from one research to the next [33]. As a
result, the random effect model evaluates both intra-study sampling mistakes and inter-
study variance (between-study variation), whereas the fixed effect model only evaluates
intra-study sampling errors (intra-study variation) [39]. As a result, the choice of meta-
analysis model depends on whether heterogeneity is present or not. A fixed effect model is
employed if there is no heterogeneity (heterogeneity p ≥ 0.10). However, a random effect
model should be utilized for the meta-analysis when the Q-value is significant (p < 0.10),
indicating that there is heterogeneity in the studies [40]. Both models produce comparable
results when the study groups are homogeneous; however, when the study groups are
heterogeneous, the random effect model frequently offers broader confidence intervals
(CIs) than the fixed effect model [41].

According to the analyses of the fixed and random effects of the 16 subgroups within
the 4 studies included, the point estimates of the effect size and the 95% confidence interval
were 0.416 (95% CI: 0.397–0.435) and 0.392 (95% CI: 0.288–0.507), respectively. A point
estimate should ideally be (1) Consistent. The estimate is more accurate the larger the
sample size. (2) Neutral. The expectation of the average observation value, or “average
observation value”, is equal to the associated population parameter. (3) The most effective
or best unbiased estimate is the one with the smallest variance among all reliable, unbiased
estimates (a measure of the amount of dispersion away from the estimate) [42]. In contrast,
the homogeneity test (Q-value) reveals that blood group data distributions have a heteroge-
nous structure (Q = 432.187; p-value < 0.001). The Q test, however, could not be accurate if
there are only a few papers included in the meta-analysis. Given that Cochran’s Q test has
poor statistical strength and is insensitive, a heterogeneity p value of < 0.10 (rather than
0.05) denotes the presence of heterogeneity [43].

We chose a random-effects model to carry out a meta-analysis in accordance with the
sample’s heterogeneity. Thus, using the random-effects model, the relationship between
the ABO blood group and the risk of venous thromboembolism in individuals with Factor
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V Leiden was investigated. The amount of real heterogeneity between the included studies
(tau value) was 0.887.

For a fair assessment of the accuracy of meta-analyses, the produced homogeneity
measure, I-squared (I2), evaluates the pooled fraction of variability between the included
studies in a meta-analysis explained by differences rather than by sampling error [44]. The
I2 values derived from the meta-analysis were lower than 99 percent (96.529%), indicating
that there is a homogenous and narrow dispersion of effect sizes in the current meta-analysis
(Table 2).

Table 2. The impact analysis values for the 16 subgroups within the 4 included studies in the meta-
analysis, the homogenous distribution value, the average effect size, and the confidence intervals.

Model Effect Size and 95% Confidence Interval Test of Null
(2-Tail Heterogeneity Tau-Squared

Model
Number
of Sub-
groups

Point of
Estimate

Lower
Limit

Upper
Limit

Z-
Value

p-
Value

Q-
Value df (Q) p-

Value
I-

Squared
Tau

Squared
Standard

Error Variance Tau

Fixed 16 0.416 0.397 0.435 −8.370 0.001
432.187 15 0.001 96.529 0.786 0.408 0.167 0.887

Random 16 0.392 0.288 0.507 −1.841 0.066

3.4. Orwin’s and Classic Fail-Safe N Findings

The number of studies that should be included in the meta-analysis to reset the
effect size value obtained from the meta-analysis was estimated using the Fail-Safe N
technique [45]. The effect value produced by our meta-analysis is relatively resistant to
publication bias, as shown by the 286 N value, which was acquired by the standard Fail-Safe
N method at a significantly high level (Table 3).

Table 3. Orwin’s and Classic Fail-Safe N findings.

Orwin’s Fail-Safe N Method Classic Fail-Safe N Method

The event rate is observed in studies 0.416 Z-value for observed studies −8.506

The criterion for a “trivial” event rate 0.500 The p-value for observed studies 0.001

Mean event rate in missing studies 0.500 Alpha 0.050

Tails 2.000

Z for alphas 1.959

Number of observed subgroups in the studies 16.000

Number of missing studies that would bring the
p-value to > alpha (N value) 286.000

3.5. ABO Blood Group Susceptibility to Venous Thromboembolism in Individuals with Factor
V Leiden

The pooled event rates and the 95% CIs for the A, AB, B, and O-blood groups were
0.518 (95% CI: 0.411–0.622), 0.592 (95% CI: 0.495–0.683), 0.205 (95% CI: 0.041–0.612), and
0.283 (95% CI: 0.247–0.322), respectively. According to the findings, people with Factor V
Leiden with blood group AB are more likely to develop venous thromboembolism than
those with blood groups A, O, and B. The overall statistical significance of the ABO blood
group’s susceptibility to venous thromboembolism in individuals with Factor V Leiden
was <0.001 (pooled p-value) (Figure 2).
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Figure 2. Forest plot from the fixed and random-effects analysis: ABO Blood group susceptibility to
venous thromboembolism in individuals with Factor V Leiden [34–37].

3.6. Rank Correlation

The findings of the rank correlation by Begg and Mazumdar test and Egger’s regression
intercept showed no evidence of a substantial publication bias. The two-tailed p-values
for Kendall’s tau with and without continuity and Egger’s regression intercept were 0.928,
0.964, and 0.661, respectively (Table 4).

Table 4. Begg and Mazumdar rank correction and Egger’s regression intercept.

Kendall’s S Statistic (P-Q) 2.000

Kendall’s tau without continuity correction

Tau 0.017
z-value for tau 0.090

p-value (1-tailed) 0.464
p-value (2-tailed) 0.928

Kendall’s tau with continuity correction

Tau 0.008
z-value for tau 0.045

p-value (1-tailed) 0.482
p-value (2-tailed) 0.964

Egger’s regression intercept

Intercept −1.259
Standard error 2.807

95% low limit (2-tailed) −7.280
95% upper limit (2-tailed) 4.762

t-value 0.448
df 14.000

p-value (1-tailed) 0.330
p-value (2-tailed) 0.661

3.7. Publication Bias

Figure 3 displays the funnel plot of the ABO blood group susceptibility to venous
thromboembolism in individuals with Factor V Leiden publication bias.
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4. Discussion

Our meta-analysis found that the pooled event rates and the 95% CIs for the A, AB, B,
and O-blood groups were 0.518 (95% CI: 0.411–0.622), 0.592 (95% CI: 0.495–0.683), 0.205 (95%
CI: 0.041–0.612), and 0.283 (95% CI: 0.247–0.322), respectively. Accordingly, people with
Factor V Leiden with blood group AB are more likely to develop venous thromboembolism
than those with blood groups A, O, and B. However, in earlier research, it was discovered
that non-O blood type increased the risk of venous thromboembolism. To answer this
question, previous general population studies lacked the necessary power. The results of
earlier investigations are supported by the cumulative effect of ABO blood type and factor
V Leiden on the risk of venous thromboembolism [16,18,46].

The study conducted by Birgitte et al. revealed that prothrombin G20210A mutations
and factor V Leiden R506Q accounted for 10% and 1%, respectively, of the population-
attributable risk for venous thromboembolism and non-O blood type, respectively, for 20%
of the population. This suggests that genetic testing for thrombophilia should include ABO
blood type [47]. Their findings were in line with earlier research in that ABO blood type,
factor V Leiden R506Q, and prothrombin G20210A mutations were not consistently linked
to myocardial infarction [9,16,48].

In studies of thrombophilia, this prothrombotic genetic risk factor is typically not
examined. However, considering that thrombosis is a multigenic and complex disease, the
moderate thrombotic risk associated with the non-O blood group (OR: 1.8–2.5) and the
high prevalence of prothrombotic non-O genotypes in the general population (>50 percent)
make the ABO blood group of general interest in thrombosis [49]. It is possible to compre-
hend complex features by making the assumption that various candidate susceptibility
gene mutations interact with one another. According to this model, individuals with the
prothrombotic ABO genotype may be more susceptible to venous and arterial thromboses
if they also carry additional prothrombotic risk factors.

Many studies have found a connection between various ABO blood types and a
number of diverse, and often odd, phenotypic traits (including higher intelligence in group
A2 individuals, increased criminality in group B individuals, and more severe hangovers in
group A individuals) [50,51]. Many of these early association studies came to contradictory
conclusions, and the tiny subject population further complicated the interpretation of
the findings. As a result, all reported correlations with the ABO group were treated
with considerable skepticism for a long time. This may help to understand the reason
behind that skepticism despite a clear link between Factor V Leiden and the ABO blood
group [18,19,21,37].

Since higher levels of von Willebrand factor and/or factor VIII are risk factors for ve-
nous thromboembolism, this link between ABO blood type and venous thromboembolism
can be partially explained by the elevated amounts of these factors in non-O people’s
blood [52]. The distribution of ABO antigens by von Willebrand factor on the membrane’s
surface may result in decreased clearance of von Willebrand factor by ADAMST13 metallo-
proteinase [53].

Additionally, genetics account for 66 percent of the overall variation in plasma levels
of von Willebrand factor, with ABO blood type accounting for 30 percent of this genetic
component [54]. The observation of a shorter activated partial thromboplastin time in
people with non-O blood type compared to O blood type is likely explained by the fact
that people with non-O blood have 25–30% greater plasma levels of von Willebrand
factor [52,55]. Although the association between von Willebrand factor levels and the
increased risk of venous thromboembolism among people with non-O blood types has
consistently been noted, recent findings from genome-wide association studies suggest that
ABO antigens may also have an impact through additional mechanisms [56].

One of the factor V gene’s three activated protein C cleavage sites is eliminated by
the single nucleotide mutation known as factor V Leiden R506Q. As a result, factor V is
inactivated at a slower pace, increasing thrombin generation and venous thromboembolism
risk [9]. Prothrombin G20210A is a single nucleotide mutation in the gene promoter’s un-
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translated region that results in increased prothrombin production [57], raising prothrombin
levels by roughly 30% in heterozygous people and 70% in homozygous people [48]. The
risk of venous thromboembolism ultimately increases as a result of this rise.

It would be helpful to understand how the ABO blood group interacts with other
venous thrombosis risk factors, including genetic (antithrombin, protein C, or protein S
deficits) and acquired risk factors (surgery, immobilization, pregnancy, oral contraceptives).
VTE is a multicausal disease in which thrombosis must occur concurrently with a number
of risk factors, both inherited and acquired. As a result, the majority of people who have
a single thrombophilic risk factor, especially those who have common prothrombotic
genotypes, are asymptomatic. Moreover, thrombophilia typically has no effect on the
likelihood of recurrence or the length of anticoagulant medication.

Therefore, genetic testing for thrombophilia raises serious ethical questions regarding
insurance and social security issues in asymptomatic carriers of single thrombophilic
defects even though it is of limited value to the symptomatic patient and offers little benefit
over and above the family history [58,59].

As a result, to more accurately assess a person’s risk of thromboembolic events, it
is required to identify clusters of risk variables. Our findings indicate that those with
Factor V Leiden who have an AB blood type have a considerably higher risk of venous
thromboembolism. This suggests that ABO phenotyping or genotyping analyses may be
useful tools for estimating future thrombophilic risk profiles and may have consequences
for the management of thrombosis.

This systematic review and meta-analysis was the first study to examine the rela-
tionship between people with Factor V Leiden and the ABO blood group’s susceptibility
to venous thromboembolism. However, the following restrictions should be taken into
account while interpreting the current results: First off, only four eligible articles were
included in this meta-analysis, and studies from different nations around the world were
not included. As a result, we believe that those articles are still in the preliminary stages,
and additional verification is required to guarantee their inherent quality. Second, despite
our meta-strict analysis’s inclusion criteria, significant heterogeneity was discovered. Third,
because adjusted confounders varied between trials, we were unable to do a subgroup
analysis. Finally, we believe that the sample sizes used in the included studies were not
accurate representations of the initial general populations.

5. Conclusions

We revealed that people with Factor V Leiden and blood type AB > A > O > B had a
higher rate of venous thromboembolism. This evidence-based meta-analysis study also
shows that blood group A people are more prone to venous thromboembolism. Venous
thromboembolism risk is reportedly decreased in people with blood type B. However,
the precise molecular and clinical mechanism underlying the variable sensitivity of ABO
blood groups to venous thromboembolism in people with Factor V Leiden remains largely
unknown. Therefore, more research is required to better understand how the ABO blood
group affects venous thromboembolism and to determine whether stepping up infection
control measures according to blood category could lower the chance of developing venous
thromboembolism. Additionally, it is crucial to report blood types and subtypes for every
infected person in every community so that they can later be correlated with a larger data
set based on their demographic data, such as gender, age, ethnicity, etc.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/diagnostics12081936/s1, Table S1: PRISMA recommendations checklist;
Table S2: PubMed search strategy; Table S3: Quality assessment for the selected studies using The
National Institute of Health quality assessment tool. Reference [60] is cited in Supplementary Materials.
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