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T Cells Only Recognize Antigen Associated 
with MHC Molecules on Cell Surfaces 

Central Role of Helper T Cells 
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Cytotoxic T Cells Lyse Infected Cells 

Cytokine secretion and biological 
activities of TH1 and TH2 Subsets 
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Effector T Cells 

Immune Response to Viruses: 
 
 
 

 (i) production of type I IFN 
 

 (ii) killing of infected cells via NK 
 
 (iii) production of pro-inflammatory cytokines and 
chemokines that contribute to the maturation and 
recruitment of adaptive immune responses 
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NK cell and T cell response at various stages of HBV 
infection 

CD8+ T-cell mediated viral control might be achieved by (i) 

blockade of co-inhibitory receptors such as PD-1 or 2B4 and 

(ii) blocking inhibitory cytokines such as TGF-β or IL-10.  
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 Host immunological responses 

 leading to occultHBVinfection 

 Lower soluble Fas (sFas) in OBI than in chronic HBV infection 
 
 
 The Fas expression system is known to modulate apoptosis of 

infected hepatocytes and also plays a key role in the removal of 
aged hepatocytes and maintenance of normal liver 

homeostasis.  
 
 Lower sFas levels in OBI indicates decreased apoptotic inhibition 

in OBI and could be one of the mechanisms for clearance of 
HBsAg and downregulating HBV replication in OBI 

 
 Reduced expression of CXCL12, a chemokine that modulates 

apoptosis, may play a role in OBI 
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 Differences in the HBV-specific cell-mediated immune response 
have been described in OBI 
 
 Anti-HBc positive in Occult HBV patients had T-cell responses 

concurrent with protective memory, while anti-HBc-negative occult 
HBV patients had inadequacies in maturation of protective 
memory 

 

 
  A noncytolytic HBsAg-specific T-cell response has been suggested 

as the potential mechanism for OBI  associated with very low and 
undetectable levels of HBsAg 

 Vitamin D3 and the VDR regulate several cytokines  
and are important determinants of the anti-HBV 
response 
 

  Polymorphisms in the VDR gene have been linked to 
the outcome of OBI  
 

 Differences in HBV DNA levels and loss of HBeAg 
have been linked to certain VDR genotypes 
 

 Polymorphisms in the VDR gene have been detected 
in occult HBV infections . 
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Illustration of the effects of cytokines on each other. Serum levels of IL-10 and IL-17 were increased in 
OBI  patients; hence, production of IL-12 and SDF-1a was  decreased 
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Illustration of the possible interplay between cytokines and the 

immunologic status in OBI patients 


