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Introduction 
 

In recent years, there has been increased 

public concern about the safety of blood 

transfusion with respect to transfusion-

transmitted infections. Though regular blood 

transfusion improves the overall survival of 

patients and in spite of routine screening of 

blood or blood products it carries a definite 

risk of infection with blood-borne virus (1) 

such as hepatitis B virus. (2) Blood units are 

screened with assays of steadily increasing 

sensitivity due to availability of Hepatitis B 

surface antigen (HBsAg) since 1971(3). 

 

The serological diagnosis of hepatitis B virus 

(HBV) infection is mainly based on hepatitis 

B surface antigen (HBsAg) detection assays, 

and the absence of HBsAg is believed to 

exclude infectivity. However, presence of 

HBV DNA in circulation/liver without 

detectable HBsAg, with or without the 
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Hepatitis B virus (HBV) is one of the most important agent causing transfusion 

transmitted infections in multitranfused patients. HBV-DNA is a concern for 

transmission from transfusion or transplantation in serologically negative blood 

for HBV i.e., occult hepatitis B (OHB). The aim of this study is to find out the 

prevalence of HBV infection in multitransfusd patients including OHB infections. 

The present study was conducted in 200 multitransfused patients attending the 

haematology/thalassemia OPD. Blood sample were collected and tested for 

HBsAg, Anti HBs, Anti HBc and HBV DNA by DNA PCR. Out of the total 200 

patients, total prevalence of HBV amounted to 28% including various markers of 

HBV infection was HBsAg only 3(1.5%), Anti HBc only 49(24.5%) and Anti HBc 

plus HBs Ag 4(2%). Out of 49 AntiHBc positive samples 3(6.12%) patients were 

positive for HBV DNA. Newer methods such as HBV DNA PCR, Anti HBc 

should be introduced in the routine screening of blood donors to reduce the 

window period and to prevent transmission. Emphasis on complete hepatitis B 

vaccination and regular follow up for anti HBs titre, providing booster doses for 

those in need should be implemented. 
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presence of any other HBV antibodies, is 

defined as occult HBV infection (OBI) (4). 

 

HBV-DNA without HBsAg is a concern for 

transmission from transfusion or 

transplantation. Patients from countries highly 

endemic for HBV are more likely to develop 

occult HBV infections.(5) Occult HBV may 

impact in several different clinical contexts, 

including the transmission of the infection by 

blood transfusion or organ transplantation and 

its acute reactivation when an 

immunosuppressive status occurs.(6) Carriers 

of occult HBV infection may be a source of 

HBV transmission in the case of blood 

transfusion.(7) Another important clinical 

manifestation of HBV occult infection is its 

reactivation during immunosuppression. (8) 

The present study was designed to determine 

seroprevalence of HBV in multitransfused 

patients in our setting. 

 

Materials and Methods 

 

The present study was conducted in a Seth GS 

medical college and KEMH, Parel Mumbai 

after obtaining institutional ethics committee 

permission. The study was conducted on 200 

Multitransfused patients visiting 

haematology/thalassemia OPD who had 

received more than two units of blood 

transfusion and their last blood transfusion 

was at least three months prior to their 

enrolment in the study. After obtaining 

clinical data, including age, number and 

duration of transfusions received, and history 

of HBV vaccination, were collected from the 

patients as per the case record form. 5 ml of 

venous sample was collected from each 

patient in a plain vacutainer prior to the 

transfusion. Serum was separated in two 

sterile vials and stored at -20°C until all the 

samples were tested. ELISA was performed 

for detecting Hepatitis B surface antigen 

(HBsAg) and Anti HBc, and Anti HBs from 

one tube and the samples which were Anti 

HBc positive further tested for HBV DNA 

PCR from another vials 

 

HBVDNA was extracted from 200 𝜇L of 

serum by using QIAamp DNA blood Mini Kit 

presence of HBV DNA was detected by 

sensitive nested PCR amplification of HBV. 

Precautions were taken during amplification 

process to protect against carry over 

contamination and false positive HBV DNA 

on PCR [9]. In addition, each sample was 

tested in duplicates, and negative controls 

were included during each assay. The data 

were analyzed as proportions. Statistical 

significance of the results was evaluated by 

using the chi-square test/Fisher's exact test. 

A P value of <0.05 was considered as 

significant. 

 

Results and Discussion 

 

The study enrolled 200 multitransfused 

patients. Male were predominant 113 (56.5%) 

as compared to females 87(43.5%). The 

patient’s age ranged from 4-64 years with a 

mean age of 21.32years (±10.9). Majority of 

the patients 134(67%) were from thalassemic 

group. The number of blood transfusions 

received by each patient ranged from 4 to 600 

with a mean of 235.89(±243.0) (Fig. 1). 

162(81%) patients had received vaccination 

against HBV. 

 

Out of the total 200 patients, the total 

prevalence of HBV amounted to 28% 

 

The positivity for various markers of Hepatitis 

B infection was HBsAg only 3(1.5%), Anti 

HBc only 49(24.5%) & Anti HBc plus HBs 

Ag 4(2%) amounting to a total seropositivity 

of 28% (Fig. 2).  

 

In the present study, 162(81%) multitansfused 

patients were vaccinated, 25(12.5%) patients 

were unvaccinated and 13(6.5%) patients were 

with incomplete vaccination. 
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Of the unvaccinated patients, 19(76%) were 

infected with HBV as compared to 

33(20.37%) amongst vaccinated patients and 

4(30.76%) of incompletely vaccinated 

patients. This suggests that there is a 

association between vaccination and absence 

of HBV infection (P<0.001) 

 

With the advent of improved technology and 

universal screening of blood, the risk of 

transmission is now decreased but it is 

definitely present. (1) Although Government 

of India has made it mandatory to screen 

donated blood for HBV (1971), it is continue 

to be a problem in multitransfused patients in 

India.(10)  

 

The majority of the patients in the study were 

thalssemic (11) The general incidence of 

thalassemia in India varies between 3 and 

17%.(12) It is estimated that there are about 

65,000-67,000 beta-thalassemia patients in 

India with around 9,000-10,000 cases being 

added every year.(13) This may explain the 

greater number of thalassaemia patients being 

enrolled in the present study 

 

In the present study, the prevalence of HBV of 

28%. Laguna-Torres VA et al., have shown a 

similar high prevalence of HBV (45.8%) (2) 

 

In the present study, HBV infection was 

detected by using two markers HBsAg and 

Anti HBc. Anti HBc was the most common 

HBV marker detected (24.5%) as compared to 

HBsAg (3.5%) (Fig. 2). Similar finding of 

high seropositivity for Hepatitis B infection is 

reported by laguna et al.,(45.8%), Singh et al., 

(25.7%), Sabat et al., (22.3%) [2, 4, 14] as 

they also have taken both HBsAg as well as 

Anti HBc seropositivity for calculating the 

seroprevalence.  

 

Other studies Shah et al., 2%, Bhavsar et al., 

6%, Soni, 1.47%, Twisha Oza et al., 0.52% 

(13,15,16,17) have reported a lower rate of 

HBV, as they have considered HBsAg as the 

only marker for Hepatitis and have not tested 

for anti HBc. This difference may be 

explained based on the immunological 

response to HBV infection. HBsAg typically 

appears early at the end of the first month and 

in most patients disappear by six month, 

whereas Anti HBc appears 1-2month after 

HBsAg and remains lifelong.  

 

The rate of HBsAg (3.5%) is comparable with 

the general population (2-8%) and voluntary 

blood donors (1-4%) (18) 

 

The reason for the high rate of HBV infection 

in the present study could be manifold. The 

mandatory screening for HBV started in 1971. 

So it is possible is that the patients especially 

in the older age group would have contracted 

transfusion transmitted HBV infection because 

of the transfusions prior to the screening 

program. 

 

According to the WHO report on prevention 

of HBV in India, HBsAg prevalence among 

general population ranges from 0.1% to 11.7% 

being between 2% to 8% in most studies(19) 

placing India in intermediate zone.  

 

Considering, on an average, HBsAg carrier 

rate of 5%, the total number of HBV carriers 

in the country was estimated to be about 50 

million that forms nearly 15% of the entire 

pool of HBV carriers in the world and is the 

second largest pool of chronic HBV infections 

in the world. (20) As the blood units would be 

sourced from this large pool of HBV infection, 

the prevalence of HBV is expected to be more. 

Seroprevalence of HBsAg in blood donors 

was reported in a range of 1.38% to 5%.(4) 

Also the frequency of HBsAg in blood donors 

is more than other infectious diseases because 

of asymptomatic carriers and chronic liver 

disease.(11,21) The greatest threat to the 

safety of the blood supply is the donation of 

blood by seronegative donors during the 
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infectious window period when the donors are 

undergoing seroconversion (22) The screening 

programme for blood donors in India detects 

HBsAg only and not core antibodies or HBV 

DNA so there is a possibility of missing the 

infection in window period as well as during 

occult infection which might result in the 

transfusion of infected blood. The sensitivity 

of HBsAg screening assays has enormously 

improved over time reaching 0.1U/ml but 

remains unable to detect the pre-

seroconversion window period or samples 

with very low viral load after decades of 

chronicity or clinical recovery. (23)  

 

El Zayadi et al., (24) called for implementing 

the anti HBc test as a routine assay, which 

would certainly eliminate possible HBV 

infected blood units as rejection of these units 

would be beneficial to decrease the risk of 

HBV transmission. 

 

The rate of HBV infection of 76% (16% 

HBsAg and 60% anti HBc) in the 

unvaccinated patients is high as compared to 

20.37% (1.85% HBsAg and 18.51% Anti 

HBc) in the vaccinated group of patients 

which highlights the protective role of vaccine 

(P<0.001) (Fig. 3). 

In the present study, out of the 162 completely 

vaccinated patients, 144 (88.88%) were 

protected as they had antibody titres of ≥10 

mIU/ml (Fig. 4). Out of these, two patients 

(1.38%) were HBsAg positive and 26 

(18.05%) were Anti HBc positive indicating a 

HBV infection of 19.44%. As a significant 

number (80.56%) were not infected, 

vaccination again proved to be an effective 

tool for protection against HBV infection.  

 

The two patients despite of the anti HBs had 

HBsAg positivity this could be due to the 

result of viruses harbouring pre core or surface 

gene mutations in a region critical for 

antibody reactivity to the virus (2) 

 

Coleman PF(25) in their study on hepatitis B 

surface antigen have reported that 

substitutions at positions outside of the "a" 

determinant appear to be readily detected by 

current commercially available HBsAg 

immunoassays and these mutant viruses 

propagate in the presence of a neutralizing 

immune response (25) 

 

The presence of anti HBc (18.05%) of the 

vaccinated patients could be because of the 

natural resolved infection. 

 
 

 

Occult HBV  

iinfe4c 

a)Transmission of HBV infection 

c)Liver disease 

progression 

d)HCCdevelopment 
b)HBV 

reactivation 
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Fig.1 Study Cohort 

 

 
 

Fig.2 Seropositivity of HBV 
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Fig.3 Vaccination & HBV infection 

  

 
Fig.4 Vaccination & Anti HBs titre 

 

 

 

 

 

 

Vaccinated  

162(81%) 

18 (11.11%)Without  

protective  Anti HBs titre  

144 (88.88%)With 

protective Anti HBs titre  

HBV infection  

 28 (19.44%) HBV infection 

 5 (27.7%) 
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Fig.5 Occult HBV infection 

 

 
 

18(11.11%) patients did not have detectable 

antibody titre level. This is could be explained 

by the fact that a certain percentage of those 

who receive vaccination are nonresponsive or 

hyporesponsive to the HBV vaccine. This 

particularly true for patients with chronic liver 

disease (26), renal disease or patients 

undergoing hemodialysis, as these patients 

lose HBV immunity after natural infection or 

vaccination. (3) Singh et al., (4)in their study 

in thalassemia have reported 24.28% of 

vaccine non responders. 

 

One of the other reasons could be that these 

patients had a decrease in the antibody titre 

over a period of time. Mahoney et al.,(27) in 

their study have reported low antibody 

protective titres (<10IU/ml) in nearly 60% of 

vaccinated patients 9 and 11 years post 

vaccination. (2) 

 

This highlights the fact that mere vaccination 

is not sufficient but an antibody titre should 

be done after vaccination to find out whether 

the patient is protected. Also it should be 

repeated at regular intervals so that booster 

doses can be considered in low antibody titre 

patients. 

In the present study, 30.76% HBV infection 

was found in patients with incomplete 

vaccination (Fig. 3). This suggests that 

emphasis should be made on completing the 

vaccination schedule.  

 

Earlier studies have shown that even HBsAg 

negative bloods may be anti-HBc/ HBV DNA 

positive and may retain the capacity to 

transmit infection. Hepatitis b core antibody 

has been reported to have the highest rate of 

association with occult infection (28).  

 

So, in the present study, 49 Anti HBc positive 

samples without HBsAg, were tested for HBV 

DNA to find out the rate of occult infection 

which was found to be 6.12% (Fig. 5). 

 

The gold standard for diagnosis of OBI is 

analysis of HBV-DNA extracts from the liver 

and blood samples. (29, 30, 31) 

 

Occult blood infection (OBI) is defined as the 

presence of HBV DNA in the absence of 

HBsAg with or without the presence of Anti 

HBc. (32) Occult blood infection is 

recognised as a disease with important 

clinical implications including cirrhosis and 
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hepatocellular carcinoma (33) Presence of 

occult HBV infection has also been reported 

from various parts of India (21) 

 

OBI may be involved in many different 

clinical conditions that may be schematically 

summarized in four main contexts (34) it can 

be transmitted (through blood transfusion and 

organ mainly liver - transplantation), causing 

typical hepatitis B in newly infected 

individuals; b) the development of an 

immunosuppressive status (i.e., by 

immunetherapy) may induce OBI reactivation 

and development of acute and sometimes 

fulminant hepatitis; c) a large body of data 

suggests that OBI can contribute to the 

progression of the chronic liver disease 

toward cirrhosis and d) much evidence 

suggests that OBI can be involved in 

hepatocellular carcinoma (HCC) 

development.(33) 

 

HBV is a well-known oncogenic virus and the 

main risk factor for HCC development.  

 

In fact, there is evidence that OBI may favour 

or accelerate the HCC development in 

patients with chronic hepatitis of different 

etiologies including the HCV infection that 

appears to be a condition particularly prone to 

HCC development in case of concomitant 

OBI (33)  

 

The HBV DNA detection rate is highest in 

subjects who are anti HBc positive but anti 

HBs negative and these individuals are more 

likely to be infectious. (35) 

 

Urbani et al.,(36) illustrated that the 

serological assay for the long-lasting antibody 

response to the highly immunogenic HBV 

core antigen (anti-HBc) represents a qualified 

candidate as a surrogate for DNA 

amplification, or for increasing overall 

sensitivity when assessing the risk of occult 

hepatitis in peripheral blood.  

The risk of occult hepatitis associated with 

anti-HBc seropositivity has been 

demonstrated extensively, and the presence of 

antibody response to HBc can be considered a 

sentinel marker of occult HBV infection. 

Recent studies have confirmed the existence 

of occult HBV infection in samples with anti-

HBc alone (35) 

 

Sen S et al., (37) in their study in HIV and 

HBV coinfected population have reported a 

single case of OBI in patients with anti-HBc 

total antibodies. 

 

Similar low positivity of 0–1% for HBV-

DNA-PCR in individuals with anti-HBc alone 

status has been reported in both 

immunocompromised as well as 

immunocompetent populations. 

 

In the present study, out of 49 Anti HBc 

positive patients three patients were HBV 

DNA positive. 

 

As OBI can be considered as a risk factor for 

hepatocellular carcinoma, fibrosis and 

Cirrhosis(38) screening of these 

multitransfused patients is needed. Also more 

studies should be carried out, especially in 

multi-transfused patients to know the exact 

burden of OBI. 

 

To summarize, HBV infection continues to be 

a major problem in Multitransfused patients. 

Therefore, preventive measures, especially 

HBV vaccination to be given particularly 

thalassaemics and those suffering from HCV. 

 

Although the blood products are screened for 

HBsAg, Hepatitis B infection remain a major 

problem in multi transfused patients. Robust 

vaccination program for hepatitis B with 

emphasis on complete hepatitis B vaccination 

with regular follow up for anti HBs titre and 

providing booster doses for those in need 

should be implemented. Newer technologies 
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such as HBV DNA PCR should be introduced 

in the routine screening of blood donors to 

reduce the window period and prevention of 

transfusion of the infected blood. 
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