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ABSTRACT 
  

The relationship between hepatitis C virus and the host ABO/Rh blood groups appropriately 
designed study in Egypt.  This current study aimed to investigate possible association between ABO 
blood /Rh groups with HCV infection. In this study, 20 healthy individuals (controls), 90 patients 
showed like Hepatitis-C symptoms were recruited from June 2018 to March 2019 provided clinical 
labs in Egypt. The HCV patients groups were matched for their subjects, region, age and sex. In the 
HC group, there were 75 Rh+ positive (83.3%) and 15 Rh- negative (16.6%) patients. The 
corresponding figures were (A) 16/23 (69.7%), (B) 17/25 (68 %), (O) 8/20 (40 %) and (AB) 17/22 
(54.5 %) for the HCV patients out of AB blood groups. Comparing between the control and HC 
groups showed no significant difference in terms of the frequency of ABO blood groups (p = 0.70). 
The HCV patients appeared Severe symptoms thus as, Fever, Joint pain, Weight loss, Liver cell 
failure   and mild symptoms thus as, (Nausea, Vomiting and Abdominal pain. HCV Positive clinical 
blood 73 out of 90 with rate 81.1% by ELISA. Statistical significant differences were recorded 
between HCV and blood groups, A, B, O and AB regarding sex. In addition there was highly 
statistical significant decrease in female than male cases regarding medical history.  While non-
significant differences between ABO blood groups of HCV patient regarding CB Cresults, 
Biochemical Liver tests and Kidney function, (creatinine and Urea). RT-qPCR  of blood viral load 
showed that the higher percentage of HCV infection was among f blood group B  (54.90%) and the 
lower percentage was among those of blood group O  (9.90%) with significant difference (p<0.05) 
.This association is significant between certain ABO blood groups and HCV. 
 
Keywords: HCV, ABO blood groups, ELISA, RT-PCR, rt- RT-PCR 

 
Introduction 
 

Hepatitis infection by virus C (HCV) is among the most serious and very prevalent diseases. The 
viral infectious disease is among the major health problems, especially in developing countries (Rifat-
uz-Zaman, 2006; Hejazi et al., 2007; Bidgoli et al., 2007; Hemeida et al., 2011; Sohail et al., 
2011; Kilic et al., 2012; Barakat et al., 2012; Abo Elmagd et al., 2011). 

According to official reports, over 200 million individuals suffer from chronic HCV infection all 
over the world. Its prevalence varies between 0.1% in western countries to over 18% in developing 
regions. It is believed that the most efficient transmission of HC virus is via blood 
transfusion (Barth et al., 2006; Zeisel et al., 2009). 

The association between various infectious diseases and blood groups has been discussed 
enthusiastically during recent decades. It has been proposed that this connection is possibly due to 
interaction between microorganisms and red blood cell membrane, which can be justified by antigenic 
similarity, affinity toward common receptors or deregulation of antibody response (Mandell, 
2009).However, to the best of our knowledge, there has not been yet a well-designed case-control 
study in this regard in the literature. The present study aimed to investigate a possible association 
between ABO/rhesus (Rh) blood groups and hepatitis  C infections in Egyptian patients. 
 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=developing+countries
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=blood+transfusion
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=blood+transfusion
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Materials and Methods 
 

This  study  was attended to Fac. of Sci. Banha Univ., provide clinical labs and Hospital 
Alexandaria, El Qalubyia and El Fayom governorates, Egypt. It was done on 90 patients and 
20apparently healthy subjects served as control group from June 2018 to March 2019. All patients 
gave informed consent for participation in this study. 

 
Collecting clinical specimens.  

The patients   were selected randomly from out patient clinic of hepatology in 3 shared hospital 
.Ten ml of venous blood samples were obtained by peripheral vein puncture under aseptic precaution 
from all patients. Two ml of blood on sodium citrate to perform pro thrombin time. 2ml on EDTA 
tube for CBC. The blood specimens were refrigerated and arrived to the laboratory through one hour. 
The rest of blood was drawn in plain tube then put in water path at 37 C for 30 minutes then 
centrifuged at low speed for 10 minutes then the resultant serum was divided in aliquots and Stored at 
-20 C for analysis . 
 
Determination of ABO blood groups: 

      ABO blood and rhesus (Rh) grouping was performed based on conventional methods. 
according to Marion and Christine (2004). Accordingly, subjects were categorized as ABO blood 
group A, B, O, or AB and Rh-positive (Rh+) or Rh-negative (Rh-). One drop of each anti A and anti 
B was put in sterilized labeled serological tube. One drop of tested RBCs 5% suspension was added to 
each labeled tube. The tubes were mixed and centrifuged at low speed for seconds. The RBCs pellet 
was re suspended in saline buffer and examined using slide agglutination assay. 
 
Detecting antibodies in serum: 3th generation enzyme linked Immunosorbent assay (ELISA) 
according to Chan, (2009). Calculate the cut-off value and evaluate the results. Interpretation of the 
result of the plate readers. Calculation of the cut-off: Cut-off value (C.O.) =*NC +0.12. 
*NC = the mean absorbance value for the three negative controls.  
Calculation of the concentration: 
Positive sample = (sample / cut off) >1. 
Negative sample = (sample / cut off) <1. 
 
Complete blood count (CBC) by (XP-300), Sysmex Automated peripheral smear examination. 
 
Alanine amino transferase (ALT). The reversible transamination of the amino group between L-
alanine and 2-oxoglutarate to form L-glutamate and pyruvate. The pyruvate formed reacts with 
NADH in the presence of lactate dehydrogenase (LDH) to form NAD. The oxidation rate of NADH to 
NAD was measured as a decrease in absorbance which is proportional to the ALT activity at 340nm 
(Henry, 1991). 
 
Aspartate amino transferase (AST) .The reversible transamination of amino group between L-
aspartate and α-ketoglutarate to form oxaloacetate and glutamate. The oxaloacetate formed reacts with 
NADH in the presence of malate dehydrogenase (MDH) to form NAD. The oxidation rate of NADH 
to NAD was measured as a decrease in absorbance which is proportional to the AST activity in Serum 
at 340 nm (Henry, 1991).  
 
Serum bilirubin (Total & Direct) : Total Bilirubin is coupled with diazotized sulphanilic acid in the 
presence of caffeine to give a colored diazo dye measured at wavelength 578 nm by Colorimetric 
Diazo method by (A15)(Biosystem). (Thomas, 1998). Direct Bilirubin is coupled with diazotized 
sulphanilic acid in the absence of caffeine to give a red-colored azobilirubin measured at wave length 
546 nm by Colorimetric Diazo method by (A15) (Biosystem) (Thomas, 1998). 
 
Serum Albumin gm/dl. Determination of serum albumin is based on its binding to bromocresol 
green (BCG) at PH 4.2 to form a blue-green colored complex which determined by monitoring the 
increase in absorbance at 578 nm by Colorimetric Diazo method by (A15) (Biosystem) (Tietz, 1987). 
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Prothrombin time (PT) /sec. Thromboplastin activates the coagulation factors of extrinsic system in 
plasma in the presence of calcium ions. The clotting time depends on the concentration of factors I, II, 
V, VII and X. A prolonged clotting time indicates deficiency of one or several of these factors 
(Colman et al., 1994) The result may be reported as a ratio R : I N R. 
 
Creatinine: At an alkaline solution, creatinine combines with acid to form an orange-red colored 
complex. The absorbency increase is directly proportional to the concentration of creatinine by 
Modified Jaffe method by A15Biosystem (Burtis and Ashwood, 1999). 
 
Urea: Urea in the sample originates, by means a coloured complex that can be measured by 
spectrophotometry. The increase of absorbancence per minute at wavelength 405 nm is proportional 
to the enzyme activity (Tietz et al., 1983). 
 
  Alpha fetoprotein (AFP): The following steps were done as recommended by Sophia Ave., Van 
Nuys, CA 91406 US, France. A monoclonal anti-AFP antibody conjugated to horse radish peroxidase 
(HRPO) is in the antibody-enzyme conjugate solution. 
 
Real time Polymerase Chain Reaction (rt –RT-PCR) 
Extraction of HCV RNA. The HCV RNA was released and protected from RNases in serum by 
incubatied with a protease and chaotropiclysis in binding buffer. The mixture was incubated with the 
magnetic glass beads. The RNA was bound to the surface of the magnetic glass beads and unbound 
substances salts and other cellular impurities were removed by washing the magnetic glass beads. The 
adsorbed RNA was eluted at elevated temperature with an aqueous solution (Colucci et al., 2011). 
 
Reverse transcription of the target RNA to generate complementary DNA (cDNA): Target region 
for HCV subtyping was a 339-nucleotides, the specific primers were forward primer 
(5′ctgtgaggaactactgtcttcacgcag3′) and reverse primer (5′ctagtcgcgcgcacaccca3′). The enzymes and 
amplification conditions   according to Quer et al. (2015).  cDNA was carried according to 
manufacturer ,s instructions . Template   RNA 5 µl was mixed with 2 µl of complement primer set   in 
!/2 ml PCR  Ependorf tube. The mixture was incubated at 70 °C for 5 min, and was placed on ice for 
1 min and added 5 µl   RTase then filled up the reaction volume with nuclease free water to 20µl . The 
tube was transferred to AccuPower® RT-PCR PreMix tube and Incubated at 42°C /60 min for   cDNA 
synthesis and then Incubated  at 94°C  for 5 min for RTase inactivation. 
  
Amplification of cDNA. A real-time PCR reaction mixture could be 50 l, the following mixture in 
each optical tube was prepared. 25 l SYBR Green Mix (2x), 5 l cDNA, 2 l primer pair mix (5 
pmol/l each primer), and 22.5 l H2O.   A copy of the setup file was saved and deleted all PCR 
cycles. 50C 2 min, 1 cycle, 95C 10 min, 1 cycle ,95 C 15 s -> 60 C 30 s -> 72 C 30 s, 40 cycles, 
and 72C 10 min, 1 cycle.  
 
Generation of standard curves 

Dilution endpoint standard curves were determined and compared for HCV by performing real-
time RT-PCR with10-fold dilutions of positive control for HCV. The threshold (Ct) value obtained 
from the assay of each dilution was used to plot a standard curve by assigning a value of 1 RT-PCR 
unit (RT-PCRU) to the highest dilution showing a positive Ct and10, 100, and 1,000 RT-PCRU 
sequentially to the lower dilutions. Data were used to plot standard curves (fig.1). 

Statistical analysis: Data were shown as Mean ± Standard Deviation or number (%). The SPSS 
software for Windows (ver.16) was used. Independent samples t test (for age) and the Chi-square test 
(for sex and the status of ABO blood groups and Rh) were employed for analyzing. All comparisons 
were performed in two pairs: Control group vs. HB group and control group vs. HC group. p = 0.05 
was considered statistically significant. 
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Fig. 1: Standerd Curve obtained by Excicycler Real-Time PCR . 

 
Results 
 
Seropositivity rates of HCV  infections  according to blood groups : 
 The highest percentage of HCV infection among blood group patients was blood group O (8/20) 40 
%, followed by B (17/25) 68 %  , A (16/23) 69.7%, and AB (17/22) 54.5 % for seroprevalence with 
significant differences (p<0.015) (Fig ,2).  

 

 
Fig. 2: Histogram showing Percentages of seropositivity of HCV infections according to blood 

groups.                                                                                                                                  
 
HCV diagnosis: 

HCV disease was treated  in 90 patients, (54) males and (36)females    with different age under 
studied distanced like symptoms of HCV disease collected from different hospitals belong to 
Alessandria , El Qalubyia and El Fayom (table,1) .The cases under studied seropositivity belong to 
blood groups, A(23), B (26) ,O (18) and AB (23 cases) (table,1). The HCV disease was diagnosed 
based on:  

 
Clinical Symptoms of hepatitis C: The HCV patients appeared Severe symptoms thus as, (Fever 
(Fe), Joint pain (J)), (Weight loss (W), Liver cell failure (L)) and Mild symptoms thus as, (Nausea 
(N), Vomiting (V) and Abdominal pain (A). 
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Enzyme linked immunosorbent assay (ELISA): was used to detect HCV antibody in 90 clinical 
samples under studied. Positive clinical blood 73 out of 90 with rate 81.1% which  defined  the optical 
density (OD) of test clinical blood exceed that of Cut off value ;  ≥ 0.24 (table 1 ). 
  
Table 1: HCV detection in cases belong blood groups, A, B, O and AB in different hospitals   
Location Six Age group Blood group NO ILFST ELISA 

Alexandria 
30 

Males 
 

> 30 years 
 

A 5 3/5 *4/5 
B 5 3/5 *3/5 
O 4 2/4 *2/4 

AB 4 3/4 *4/4 

Females 
 

> 45 years 
 

AB 3 2/3 *3/3 
A 3 1/3 *2/3 
B 4 3/4 *4/4 
O 2 0/2 *1/2 

El Qalubyia 
30 

Males 
 

> 35 years 
 
 

O 3 1/3 *2/3 
AB 6 4/6 *5/6 
A 5 3/5 *4/5 
B 6 4/6 *5/6 

Females 
 

> 65 years 
 

B 3 2/3 *3/3 
O 2 1/2 *2/2 

AB 3 2/3 *3/3 
A 2 1/2 *1/2 

El Fayom 
30 

Males 
16 

> 40 years 
16 

O 4 2/4 *2/4 
AB 4 3/4 *4/4 
A 4 3/4 *4/4 
B 4 3/4 *4/4 

Females 
14 

> 35 years 
14 

B 4 2/4 *3/4 
O 3 3/3 *2/3 

AB 3 2/3 *3/3 
A 4 3/4 *3/4 

90 90 90 90 90 47/90 *73/90 
*ELISA positive reaction was defined (OD) exceed Cut off value ;  ≥ 0.24  

 
There was statistical significant difference between    patients and blood groups, A, B, O and AB 

regarding age. The age > 35 was highly statistical significant increased compared with > 30c, > 40, > 
45 and > 65 age    regarding medical history.  On the other hand it was statistical significant lowed in  
blood groups O than blood groups, A,B  and AB (Fig. 3).  

 
Fig. 3: Histogram showing Risk factor of chronic HCV among  blood groups regarding age or sex 

group.  
 

There was statistical significant difference between patients and blood groups, A, B, O and AB 
regarding  sex where  as statistical significant decreased in Blood group O .  In addition   there was 
highly statistical significant decrease in female than male (Fig.4). 
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Fig. 4: Histogram showing Risk factor of chronic HCV among  blood groups regarding   sex group. 
 

There was statistical no significant difference between patients and blood groups, A, B, O and 
AB regarding HCV distribution in governorates where as statistical significant decreased in Blood 
group O regarding medical history. (Fig. 5) 
  

 
Fig. 5: Histogram showing Risk factor of chronic HCV among blood groups regarding   governorates. 
 
CBC results: It was found that no significant differences between ABO blood groups  of HCV patient 
regarding hemoglobin (HB) and PLT platelets (PLT) (Fig. 6 ) . 
 

 

Fig. 5: CBC of Liver for ABO blood groups of HCV patient. 
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Biochemical Liver tests: There was statistical no significant differences between ABO blood groups 
of HCV patients with liver function tests (Fig.7). Also statistical non significant differences in 
Bilirubin values in HCV patients cases (Fig. 7). 
 

 
 

Fig. 7: Biochemical tests of Liver function for ABO blood groups HCV patient 
 
Kidney function: It was found   statistical no significant differences between   ABO blood groups  of 
HCV patients regarding  (creatinine and Urea)  .There is statistical significant increase in urea in 
treated cases than control cases. (Fig. 8) 
 

 
Fig. 8: Biochemical tests of  kidney function for ABO blood groups    
 
Relationship between   quantitative HCV RNA and quantitative HCV antibodies in HCV 
patients among blood groups regarding sex and age: It was found that no relation between blood 
groups regarding   sex and age to HCV antibodies concentration   and number of  HCV RNA  . It was 
found that quantitative HCV HCV RNA depended on concentration HCV antibodies in HCV patients. 
-rt (RT) PCR was done depending on ELISA concentration. It was found HCV antibodies 
concentration was high => high HCV RNA. Also, noticed variation as a category of HCV patients on 
follow up showing rapid recovery and marvelous decline in PCR concentration.  The category 
showing slow decline in PCR concentration on follow up. So, regarding to ELISA results => PCR 
was done and depending on its results. 
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Table 2: Serum quantitative HCV PCR depended on quantitative HCV antibodies ELISA in HCV 
patients among blood groups regarding   sex and age. 

ABO blood groups Sex Age years ELISA titre  rt-RT-PCR 

Blood group  A 

Female 
> 30 

97.14. 1.18*10^3 
91.17 3.12*10^5 

> 60 
75.25 1.4*10^4 
85.16 2.55*10^3 

Male 
> 30 

125.18 6.11*10^3 
135.76 6.11*10^3 

> 60 
140.56 2.11*10^4 
235.87 2.71*10^6 

Blood group  B 

Female 
> 30 

91.56 3.23*10^6 
98.26 2. 25*10^6 

> 60 
years 

85.25 2.27*10^6 
110.18 1.15*10^6 

Male 
> 30 years 

192.67 9.1*10^4 
161.87 2.61*10^2 

> 60 years 
155.50 2.11*10^2 
211.56 2.8*10^3 

Blood group   O 

Female 
> 30 years 

97.15 2.20*10^6 
101.32 1.11*10^6 

> 60 years 
92.75 1.66*10^6 
96.51 1.20*10^6 

Male 
> 30 years 

180.75 1.17*10^6 
187.76 1.27*10^6 

> 60 years 
182.45 2.33*10^6 
171.43 1.22*10^6 

Blood group AB 

Female 
> 30 years 

157.16 2.26*10^4 
191.12 9.18*10^5 

> 60 years 
145.95 6.11*10^4 
176.18 2.25*10^5 

Male 
> 30 years 

223.50 4.63*10^6 
211.67 2.91*10^6 

> 60 years 
195.15 1.27*10^6 
187.60 6.33*10^6 

 
Blood viral load: The results of RT-qPCR showed that the higher percentage of HCV infection was 
among patients of blood group B  (54.90%) and the lower percentage was among those of blood 
group O  (9.90%) with significant difference (p<0.05), (Fig. 9) 

 

 
Fig. 9: The Graph of positive HCV obtained by RT-qPCR Thermocycler. 
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The mean and median of viral load in IU/ml of blood in the study groups were : (7 × 105) ; (6.4 ×105  ) 
; (5.4 ×103)  and (2.4 × 105) in the groups of blood A,B,O and AB respectively. The highest mean was 
for blood donors while the lowest mean was for Polycythemic patients. The statistical analysis 
showed no significant differences (p>0.05) (Fig. 9). 
 
Discussion 

This is a study of possibility of investigation of a possible the association between ABO 
Blood/ Rhesus Grouping and HepatitisC virus Case in Egyptian patients.  This association is 
corroborated by the dates back to a rather old study. For example, in a very recent study, Woo et al. 
(2013) showed that certain ABO blood groups may increase the risk of pancreatic cancer in patients 
with hepatitis C 

In the current study HCV disease was diagnosed in 90 patients , (54) males and (36)females with 
different age under studied distanced like symptoms of HCV disease collected from different hospitals 
belong to Alexandria , El Qalubyia and El Fayom. As well as 20 healthy cases under studied 
seropositivity belong to blood groups, A(23), B (26) , O (18) and AB (23 cases) . The HCV disease 
was diagnosed based on Clinical Symptoms of hepatitis C, ELISA and rt-RT-PCR. 

The highest percentage of HCV infection among blood group patients was blood group B 
followed by A, AB and O for seroprevalence with significant differences. There was statistical no 
significant difference between patients and blood groups, A, B, and AB regarding HCV distribution in 
governorates whereas statistical significant decreased in Blood group O regarding medical history. On 
the other there was significant difference between female, male and age patients and blood groups, A, 
B, O and AB .It was found  significant decrease in female than male cases. The age > 35 was  highly 
statistical significant increased  compared with  > 30c ,> 40 , > 45 and  > 65 age. On the other hand it 
was significant decreased blood groups O than blood groups, A, B and AB regarding medical history. 
It was found that non-significant differences between ABO blood groups  of HCV patient regarding 
CBC parameters, Biochemical Liver tests and Kidney function .This association is corroborated by 
the dates back to a rather old study. For example, in a study, Woo et al. (2013) showed that certain 
ABO blood groups may increase the risk of pancreatic cancer in patients with hepatitis C This is also 
in accordance with our finding. Although, exact underlying mechanism of association between HC 
infection and certain blood groups is not well-known, it can be hypothesized that there might be a 
shared receptor-binding affinity between the enveloped hepatitis C virus and various cells in the body. 
Furthermore, it has been suggested that blood group antigens are receptors for several microorganisms 
(Kallenius et al., 1981). For example, in a study, Li et al. (2012) proposed that ABO blood group may 
contribute to increased risk of hepatocellular carcinoma in patients with HB infection. In another 
example, Wang et al. (2012) showed that there might be an association between A blood type and 
increased risk of pancreatic cancer in HB-positive case. 

In Relationship  between   quantitative HCV RNA   and  HCV antibodies in HCV patients among  
blood groups regarding   sex and age it was found that  no  related  blood groups regarding   sex and 
age, to  HCV antibodies concentration and number of  HCV RNA  . On the other hand  it was found 
that quantitative   HCV RNA  depended on concentration HCV antibodies  in HCV patients . 
Percentages of RT-qPCR in Blood viral load of HCV positive infections  according to blood  groups . 
It was found higher percentage of HCV in blood group B   and the lower in blood group O with 
significant difference. The low viral load in IU/ml of blood in  is the O group (5.4 ×103), medium load 
AB group (2.4 × 105) and high load A and B groups (7 × 105) ; (6.4 ×105)  respectively.   

Surprisingly, unlike the results in the previous section, the findings revealed a significant 
association between certain blood groups with HC infections. These findings indicated that while O 
blood group was a factor of susceptibility toward HC infection, AB blood group was a protective 
factor. No significant role for Rh status was determined. In line with our findings, Behal et al. 
(2010) showed that there might be an association between ABO blood groups and HC infection in a 
study among a population of Indian blood donors. They reported that seroprevalence of HC virus was 
higher in O blood group individuals and lowest in AB blood group persons. There was not a 
significant association between Rh group and HC infection. 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=hepatitis+C
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=hepatitis+C
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=hepatitis+C
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=hepatocellular+carcinoma
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Although, the mentioned study is not a well-designed case-control study, the results are 
completely in conformity with our findings. Caspari et al. (1997) also did not find a positive 
correlation between Rh groups and HC infection.  

Despite these very important reports, hitherto there has not been any well-designed, case-control 
study for determining a definite association between ABO blood groups and HC infection; one of the 
main purposes of the current study. According to our findings, there was not a significant association 
between ABO blood groups, or Rh status, with chronic HB infection. In another similar report in 
Egypt, Alaoddolehei et al. (2007) and Eissa et al. (2007) confirmed that there was not a significant 
association between ABO blood groups and HB infection. This study was again a screening one on a 
group of blood groups and was not aimed to investigate a specific connection between blood groups 
and hepatitis B. This study also confirmed our findings in this regard.    

Although, in studies have denied the first notion of Zuckerman and McDonald (1963), what is 
the main reason underlying this controversy? This might be justified by possible changes of HB virus 
in this long period of time, or defected accuracy of old equipments or methods in that era which 
possible might have led to wrong consequences which does not happen anymore by modern 
approaches at the current time. 
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