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Hepatitis B virus (HBV) infection is one of 
the major threats to human health 
worldwide,  especially to the population........

 2 billion people worldwide; including an estimated 400 
million chronically infected cases

 Individuals with chronic infection have a high risk of 
developing liver cirrhosis and hepatocellular carcinoma

 Evaluation of data on the prevalence of these transfusion 
transmitted infections (TTIs), namely HBV, HCV, HIV and 
syphilis, among blood and plasma donors permits an 
assessment of the occurrence of infections in the blood 
donor population and consequently the safety of the 
collected donations. 

 It also gives an idea of the epidemiology of these 
diseases in the community



Over all prevalence of Hep.B in Blood 
donors

***Assessment of NACO 
supported blood banks



Studies reported across the 
country....



The Hepatitis B viral genome

HBV is a partially 
double stranded DNA 
virus of 3.2 kilo base 
length 

4 partially overlapping 
genes: Surface antigen 
(S), Core (C), 
Polymerase (P) and 
carcinogenesis (X) gene 

On comparison of 
complete genomes with 
more than 8% 
nucleotide divergence, 
on the basis of which 10 
genotypes have been 
defined: HBV/A to 
HBV/J 



The spectrum of Hep. B virus in 
human host

 Acute

 Chronic 

 Fulminate 

 Asymptomatic

 Occult



Acute Hepatitis B Virus Infection with Recovery

Typical Serologic Course

Weeks after 
Exposure

Titer

Symptoms

HBeAg anti-HBe

Total anti-HBc

IgM anti-HBc anti-HBsHBsAg

0 4 8 12 16 20 24 28 32 36 52 100
**T. Mazzulli
Department of Microbiology
UHN/Mount Sinai Hospital



How we begin our journey 2004 
onwards……..

 2004, a survey of 500 thalassemia day-care 
patients - a high prevalence (8%) Hep B
and of them >50% were vaccinated

My questions were 

1. Was the pre-vaccination HBsAg serology report of these children 
were correct?

2. Is the vaccine at all is protective?

3. Is the test procedure of donated blood screening is proper?

4. Is HBsAg screening only is adequate?





Detection of HBV DNA in antiHBc positive blood 
donors   

Samples 
collected 

in the 
year

Total 
number of 

HBsAg 
negative 
samples 
collected

Number of anti HBc 
positive samples 

(irrespective of anti 
HBs status)

Number of ‘anti HBc 
only’ samples (anti 

HBs negative)

Number 
(%)

Presence of 
HBV DNA 

(%)

Number 
(%)

Presence of 
HBV DNA (%)

2004 564 95(16.8%) 23(24.2%) 36(6.4%) 11(30.5%)

2005 463
93(20.08%

)
17(18.3%) 25(5.4%) 8(32%)

Total 1027
188(18.3

%)
40(21.3

%)
61(5.9

%)

19(31.14
%)



The uniqueness of Hep. B



Mechanisms of Occult Hepatitis B

Several possible hypothesis had been postulated
 mutations of HBV-DNA sequence 
 formation of HBV-containing immune complex 
 interference of HBV by other viruses
 integration of HBV-DNA into host's chromosomes 
 infection of peripheral blood mononuclear cells by HBV

 The occurrence of escape mutants interfering with 
HBsAg synthesis or detection by various serological 
assays

Hu KQ. Occult hepatitis B virus infection and its clinical implications. 
J viral Hepat. 2002;9(4):243-57

van Hemert et al; in 2008 proposed an evolutionary scenario for occult 
HBV infection. They identified a novel RNA splicing event (deleting 
nucleotides 2986-202) that abolishes surface protein gene 
expression without affecting polymerase, core or X-protein related 
functions. This 2986-202 splicing generates intracellular virus 
particles devoid of surface protein 

Occult hepatitis B infection: an evolutionary scenario. Virol 
J. 2008;5:146 

http://www.ncbi.nlm.nih.gov/pubmed/12081601




Results

 HBV/D was most prevalent 79/141 (56%)

 HBV/C blood donors are mostly young (18 -25 
yrs)

 BCP mutations are most common 24/33 (72.7%) 
in HBV/C than HBV/A 7/29 (24.1%) and HBV/D 
17/79 (21.5%)

 Simultaneous presence of Pre C & BCP mutation in 
HBV/C is high 8/33 (24.2%), followed by HBV/D 
6/79.

 Wild type mutant – 4 of HBV/D samples



s



Possibilities of Post-transfusion Hep. B 
in-spite of HBsAg negative screening





Conclusion:

 A high percentage of anti-HBc in the 
donor population shall lead to a high 
discard rate



THANK YOU


