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Evaluation of the Relationship Between ABO/Rh Blood Groups
and Severity of Liver Fibrosis in Patients with Chronic Hepatitis
B
Kronik Hepatit B’li Hastalarda ABO/Rh Kan Grupları ile Karaciğer Fibrozisinin Ciddiyeti Arasındaki
İlişkinin İrdelenmesi
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ABSTRACT

ÖZ

Objective: Studies on the severity of fibrosis in chronic viral hepatitis
are scarce and limited with only hepatitis C infection. The aim of
this study was to determine the role of ABO-Rh blood groups in
the severity of fibrosis and progression to cirrhosis in patients with
chronic hepatitis B (CHB).
Materials and Methods: This retrospective study was performed
in patients who received the diagnosis of CHB in the infectious
diseases clinics at Bezmialem Vakıf University Hospital. Age, sex,
ABO-Rh blood groups and fibrosis scores of the patients were
recorded. The patients were stratified according to severity of
fibrosis (F0-2: No fibrosis/mild fibrosis and F3-6: Significant fibrosis)
and the presence of cirrhosis (F0-4: No cirrhosis, F5-6: Cirrhosis).
Results: Four hundred one (59.5%) of 674 patients were male.
The median age of the patients was 40 (±17.86) years. Twentyfive (3.7%) of the 171 (25.4%) patients, in whom liver biopsy was
performed, the stage of the fibrosis score was ≥5 and, thus, were
considered as having cirrhosis. AB0-Rh blood groups distribution
in CHB cases was similar to that in blood donors in our hospital
(p=0.152). It was found that O blood group significantly correlated
with significant liver fibrosis (p=0.008) and the presence of cirrhosis
(p=0.007). In addition, Rh positivity appeared to be related with the
presence of cirrhosis (p=0.037).
Conclusion: O blood group may probably be involved in significant
fibrosis and progression to cirrhosis as a host genetic factor in CHB.
Keywords: ABO blood group, chronic hepatitis B, liver fibrosis,
cirrhosis

Amaç: Kronik viral hepatitlerde fibrozis ciddiyeti ilişkili çalışmalar
hepatit C enfeksiyonu ile sınırlı olmak üzere çok azdır. Bu çalışmanın
amacı, ABO-Rh kan gruplarının kronik hepatit B (KHB) hastalarında
fibrozis şiddeti ve siroza gidişte rolünü saptamaktır.
Gereç ve Yöntemler: Bu çalışma Bezmialem Vakıf Üniversitesi
Hastanesi Enfeksiyon Hastalıkları Kliniği’nde KHB tanısı alan hastalar
arasında retrospektif olarak gerçekleştirilmiştir. Yaş, cinsiyet, ABORh kan grupları ve fibrozis skorlarına ait hasta verileri kaydedilmiştir.
Fibrozis ciddiyeti (F0-2: Fibrozis yok/hafif ve F3-6: Önemli fibrozis)
ve siroz varlığı (F0-4: Siroz yok, F5-6: Siroz) açısından gruplandırma
yapılmıştır.
Bulgular: Çalışmaya alınan 674 olgunun 401’i (%59,5) erkek idi.
Yaşların ortalaması 40 (17,86) idi. Karaciğer biyopsisi uygulanan
171 (%25,4) olgunun 25’i (%3,7) fibrosis skoru ≥5 olup karaciğer
sirozu kabul edilmiştir. KHB olgularının AB0-Rh kan grubu dağılımı
hastanemiz kan bağışçıları verileri ile benzer saptanmıştır (p>0,05).
O kan grubu ile önemli karaciğer fibrozisi (p=0,008) ve siroz varlığı
(p=0,007) arasında anlamlı korelasyon saptanmıştır. Ayrıca, Rh
varlığının ise siroz ile ilişkili olduğu görülmüştür (p=0,037).
Sonuç: O kan grubunun kronik hepatit B’de ileri fibrozis ve
siroza gidişte konak genetik faktörü olarak rol oynayabileceği
düşünülmektedir.
Anahtar Kelimeler: ABO kan grubu, kronik hepatit B, karaciğer
fibrozisi, siroz

Address for Correspondence: İsmail Necati Hakyemez MD, Bezmialem Vakıf University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, İstanbul, Turkey
Phone: +90 212 453 17 00 E-mail: ihakyemez@bezmialem.edu.tr Received: 11.02.2016 Accepted: 23.02.2016
Viral Hepatitis Journal, published by Galenos Publishing.

24

Hakyemez et al.
Blood Groups and Liver Fibrosis in Chronic Hepatitis B

Introduction
Blood group antigens represent hereditary polymorphic
features transmitted between individuals and populations.
Currently, 34 human blood group and hundreds of individual blood
group antigens are known. Differences in expression of blood
group antigens may affect host susceptibility to many infections.
Blood groups may be directly involved in infection as a receptors
or coreceptors (1). The relationship between ABO blood groups
and diseases has always been an area of interest. In the early
publications about this issue, cancer, peptic ulcer and thrombotic
diseases were claimed to be related with ABO blood groups (2,3,4).
Up to now, research on the relationship of ABO blood groups
with coronary heart disease, hepatocellular carcinoma (HCC),
stomach cancer, pancreatic cancer, acne vulgaris, chronic renal
failure (CRF), brucellosis, malaria, Crimean-Congo haemorrhagic
fever (CCHF), Helicobacter pylori (H. pylori) infection have been
reported in the literature (5,6,7,8,9,10,11,12,13). Chronic hepatitis
B virus (HBV) infection (CHB) is still considered as an important
public health issue worldwide, despite the existing effective
prophylactic vaccine and strong antiviral therapies. Globally
248 million patients are infected with HBV. Seroprevalance of
HBV infection in Turkey is 4% (14). Liver fibrosis, which is a
result of processes involved in stimulation of fibrogenesis and
arrangement of fibrolysis, may lead to cirrhosis and, thus, has
a major role in morbidity and mortality associated with hepatic
disease. In the first step, liver fibrosis may be assessed by using
experimental serum markers as an alternative to biopsy (15).
There are studies showing the relationship between chronic viral
hepatitis and blood groups (16,17). However, studies on the stage
of fibrosis in chronic viral hepatitis are scarce and limited with
only hepatitis C infection (18). Detection of ABO blood groups
as a genetic risk factor is recommended during assessment of
progression of hepatic fibrosis (19). In literature search, we could
not find any study evaluating the stage of fibrosis and presence
of cirrhosis in CHB patients and their relationship with ABORh blood groups. In this manuscript, we aimed to evaluate the
prevalence of ABO-Rh blood groups in CHB patients and the
correlation of blood groups with severity of hepatic fibrosis and
presence of cirrhosis.

Materials and Methods
Study Population
This study was conducted as a retrospective review of the
records of patients diagnosed with CHB in the infectious diseases
clinics at Bezmialem Vakıf University (BVU) via hospital information
management system. Inclusion criteria were being ≥16 years
old, hepatitis B surface antigen (HBsAg) positivity for at least 8
months and a known ABO-Rh blood group. Patients co-infected
with hepatitis C virus (HCV), hepatitis D virus (HDV) and human
immunodeficiency virus (HIV) were excluded from the study. Age,
sex, ABO-Rh blood groups and fibrosis score were recorded. The
distribution of ABO-Rh blood groups among CHB patients was
compared with BVU hospital blood donors (20). The patients were
evaluated in two distinct categories: severity of fibrosis (F0-2: No
fibrosis/mild fibrosis and F3-6: Significant fibrosis) and presence of
cirrhosis (F0-5: No cirrhosis and F5-6: Cirrhosis).

Laboratory Analysis
ABO-Rh blood groups were determined by the lam agglutination
method using blood grouping reagent (Dia-Gast, Loos, France),
microplate agglutination method using Galileo System (Stratec,
Frankfurt, Germany), or gel centrifugation method using IH-1000
Fully Automated System (DiaMed, Cressier, Switzerland).
Histological Evaluation
Ultrasound-guided liver biopsy was performed by using
a fully automated biopsy needle (18 G BioPinceTM, INTERVMDTech, Gainesville, Florida). Biopsy samples were obtained
by using Haematoxylin-Eosin and Masson’s Trichrome staining
on paraffin-embedded hepatic tissue fixed with formalin. All
histological samples were assessed by a pathologist blind to
patient characteristics by using Ishak staging scale and scored
accordingly.
Statistical Analysis
Descriptive statistics of continuous numerical variables
were expressed as ratio and interval; categorical variables were
expressed as frequency distribution and number. The significance
of association between ABO-Rh blood groups and significant
fibrosis or presence of cirrhosis was assessed by Pearson’s Chisquare test. Conformity of continuous variable to normal distribution
was assessed by using the one-sample Kolmogorov-Smirnov test.
Statistical analysis was performed using SPSS software, version
17. The results were considered statistically significant when
the probability of findings occurring by chance was less than 5%
(p<0.05). The study was approved by the BVU Ethics Committee
for Clinical Research (20.05.2015/7591)

Results
Patients’ Characteristics and Blood Group Distribution
Out of 1172 patients who were screened for eligibility, 674
patients were included in the study. Four hundred one patients
were male (59.5%) and 273 were female (40.5%) and their median
age was 40±17.86 years. Four hundred ten (60.8%) patients were
with inactive CHB and 264 (39.2%) with active CHB. Liver biopsy
was done in 171 (25.4%) patients. In 25 of them (3.7%), the stage
of fibrosis was ≥5 and, thus, they were considered as having
cirrhosis. Cirrhosis was found to be more frequent in males (n=20,
p=0.009). The data about distribution of blood group antigens
among CHB patients and that in BVU hospital blood donors was
similar (Table 1) (χ2=10.68; p=0.152). When CHB patients with
significant liver fibrosis and cirrhosis were evaluated according to
their ABO blood group antigen status, it was observed that in O
blood group, significant fibrosis and cirrhosis were more frequent
than in other blood groups (Table 2) (p=0.008, p=0.007). Cirrhosis
development was found to be more frequent in Rh antigen-positive
patients (p=0.037).

Discussion
Our study evaluating the correlation of ABO-Rh blood groups
with the severity of fibrosis and presence of cirrhosis has shown
that such a significant correlation does exist with blood group O. Rh
positivity was observed to be related with cirrhosis. Distribution of
ABO blood groups in CHB patients was similar to that in healthy
blood donors. O blood group may serve as an independent genetic
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risk factor predicting hepatic fibrosis. In their study comprising
346 French patients with a diagnosis of chronic hepatitis C (CHC),
Poujol-Robert et al. (19) have found that the non-O blood group was
more common in patients with advanced fibrosis and they have
considered this finding as an independent risk factor.
Shavakhi et al. (18) have found a significant association
between severe hepatic fibrosis and non-O blood group. In a
study focusing on a serum hepatitis epidemic limited to patients
and staff of a haemodialysis unit, O blood group was found to
be dominant particularly in severe cases, leading to a suggestion
that host factors may be important in the genesis of this disease
(21). In another study, HBsAg seroprevalance was the highest in
patients with O blood group among a cohort of 330 blood donors,
however, the association was not statistically significant (22).
Siransy et al. (23) have found that O blood group of individuals
were infected with HIV and HBV infection more frequently than
those with non-O blood group. In a comprehensive study including
antenatal screening tests, B and AB blood groups were observed
to be associated with increasing HBV infection (24). Behal et al. (16)
have determined HCV seropositivity in 68 of 20.000 blood donors
and have reported that HCV seroprevalence was higher in O blood
group and lower in AB blood group. Omar et al. have compared 12
HBV, 71 HCV and 371 healthy blood donors and found that HBV
and HCV seroprevalence was higher in subjects with Rh positivity
and in those of O blood group (25). Pourhassan (26) have found
no association between CHB and ABO blood groups in a study
including a cohort comprising 200 patients with CHB, 200 with
CHC and 200 healthy individuals, however, they have observed
Table 1. Distribution of blood groups among chronic hepatitis B patients
and the Bezmialem Vakıf University Hospital blood donors
ABO-Rh
blood groups

CHB patients
n (%)

BVU blood donors (20)
n (%)

A Rh +

244 (36.2)

2305 (38.2)

O Rh +

218 (32.3)

1746 (28.9)

B Rh +

89 (13.2)

744 (12.3)

AB Rh +

48 (7.1)

397 (6.6)

A Rh -

23 (3.4)

319 (5.3)

O Rh -

30 (4.5)

249 (4.1)

B Rh -

12 (1.8)

162 (2.7)

AB Rh -

10 (1.5)

119 (1.9)

Total

674 (100)

6041 (100)

CHB: Chronic hepatitis B, BVU: Bezmialem Vakıf University

that the rate of O blood group was significantly higher in CHC
group. Naeini et al. (17) have found no correlation in their study
comparing patients CHB and CHC and blood donors according to
their ABO-Rh blood groups. Exact underlying mechanism for the
association between HBV infection and ABO blood groups is not
clearly known, but blood groups may affect HBV susceptibility via
receptor-mediated binding affinity (27).
ABO blood group antigens, known as first human genetic
markers, are complex carbohydrate molecules expressed from
red blood cells and other cell lineages and tissues. Increasing
evidence indicates that ABO antigens, in addition to their crucial
role in transfusion medicine, may have a probable interaction with
pathogenesis of many infectious, neoplastic and cardiovascular
diseases (28). The risk of cerebral vein thrombosis is higher in
non-O blood group individuals (29). Hazendonk et al., (30) in their
study evaluating the extent and predictors of underdosing and
overdosing in perioperative hemophilia A patients, found that blood
O patients had a higher risk of perioperative bleeding complications
compared to those with blood group non-O. A synergism between
blood group A and HBV infection in the development of extrahepatic
cholangiocarcinoma has been suggested (31). In their case-control
study including 1.538 patients with newly diagnosed HCC, Shim et
al. (6) from Korea have concluded that blood group A and genotype
AA showed the highest risk of HCC. In a study of 339.432 individuals
conducted in Taiwan, A blood group was found to be associated
with increased risk of stomach cancer and non-O blood types with
pancreatic cancer (7). Kurt et al. (9) have reported that CRF was less
frequent in 0 Rh (+) patients but more frequent in B Rh (-) patients
(9). Ansari et al. (13) have found that O blood group is a risk factor in
the development of H. pylori-associated gastroduodenal disease and
ulcer. A blood group has been found to be significantly associated
with CHB and pancreatic cancer and, B blood group has been found
to be significantly associated with ovarian cancer (27,32). It has been
found that patients with O blood groups were more susceptible to
gastrointestinal infection epidemic due to Escherichia coli O 157 and
mortality was higher among this group (33). It has been reported
that O blood group was prophylactic against malaria (11). In their
study, Jang et al. (34) have reviewed 108.898 medical records of
ABO and HBsAg results and found that blood group A was more
prone to have positive results with HBsAg, on the other hand, blood
group O was more prone to Clostridium difficile toxin. Güven et al.
(12) have reported that in CCHF cases, bleeding tendency was more
common in patients with O blood group. Most of these studies have
shown that O blood group may lead to an increase or decrease in
susceptibility to certain diseases as a host factor.

Table 2. Correlation of ABO-Rh blood groups with significant fibrosis (F3-6) and the presence of cirrhosis (F5-6)
Severity of fibrosis

Presence of cirrhosis

Parameter

F0-2
n (%)

F3-6
n (%)

p value

F0-4
n (%)

F5-6
n (%)

p value

A blood group

41 (23.8)

14 (8.1)

0.209

50 (29.1)

5 (2.9)

0.292

O blood group

45 (26.2)

33 (19.2)

*0.008

59 (34.3)

18 (10.5)

*0.007

B blood group

19 (11)

6 (3.5)

0.355

23 (13.4)

2 (1.2)

0.548

AB blood group

12 (7)

2 (1.2)

0.138

14 (8.1)

0 (0)

0.257

Rh positivity

109 (63.4)

46 (26.7)

0.051

135(78.5)

19 (11)

*0.037

F: Fibrosis
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The limitations of our study include the absence of any other
study criticizing the literature for the correlation between blood
groups and liver fibrosis with CHB to compare our findings in
detailed manner, the sampling restrictions duo to absence of
any other involved center except our hospital, and to discharge
patients with HCV and HDV infection. Briefly, we assume
that multicenter studies may be more effective to criticize the
relationship between hepatic fibrosis and ABO-Rh blood groups
in patients with CHB.

Conclusion
Our study suggests that O blood group and Rh antigen
positivity in CHB cases may be a genetic host risk factor for severe
hepatic fibrosis and progression to cirrhosis. In order to clarify this
assertion, further studies that include larger cohorts are needed.
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