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Co-infected health-care workers = 
HBV + HCV

HBV + HDV



HBV + HCV



Prevalence of co-infection

• HBV and HCV share several modes of transmission
• Co-infection by the two viruses is not uncommon.

– In patients with chronic HBV infection : 10 -20% anti-
HCV +

Fattovich et al. J Infect Dis 1991.
Crespo et al. Am J Gastroenterol 1994.
Di Marco et al. Hepatology 1999.
Gaeta et al. Infection 1990.
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Selection bias: Hospital 
based patient groups

Prevalence of co-infection



• Fibrosis score VHB&VHC > VHC
VHB&VHC > VHB 

• Prevalence of cirrhosis: VHB&VHC > VHC
VHB&VHC > VHB

• Hepatocellular carcinoma: VHB&VHC > VHC
VHB&VHC > VHB

• Repeatedly elevated ALT: VHB&VHC > VHB
Sagnelli et al. Infection 2004
Zarski et al. J Hepatol 1998
Gaeta et al. J Hepatol 2003
Kirk et al. Hepatology 2004

Co-infection associated with a more 
severe histological liver disease



Prevalence of co-infection

• HBV and HCV share several modes of transmission
• Co-infection by the two viruses is not uncommon.

– HBsAg chronic carriers : 7% anti-HCV + (59/837)
• 14 liver units throughout Italy
• Patients routinely tested irrespective of the 

presentation modalities 
• 12 month period

Gaeta et al. J Hepatol 2003.



Prevalence of co-infection

• HBV and HCV share several modes of transmission
• Co-infection by the two viruses is not uncommon.

– HBsAg positive or anti-HBs positive HCWs : 3.1% 
anti-HCV + (42/1357)
• Five hospitals personnel, Latium region, Italy 

(n=5813)
• HCWs’ pre-vaccination screening for HBsAg + 

Petrosillo, et al. J Hospital Infect 1995



Impact of HBV on HCV



Impact of HBV on spontaneous 
HCV clearance

• Objective: factors associated with HCV clearance
• Study population: 

– 203 spontaneously HCV-recovered subjects (HCV 
Ab+/RNA-) 

– 293 chronically HCV-infected patients (HCV Ab+/RNA+)
• HIV co-infection negatively associated with HCV 

clearance (OR 0.37; 0.16-0.83)
• HBV co-infection positively associated with HCV 

clearance (OR 5.0; 1.26-28.6).

Piasecki et al. Hepatolology 2004
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Impact of HBV on HCV replication

• Serum HCV RNA:
– In 41%–65% anti-HCV + and HBsAg+ 
– In 90%–98% anti-HCV +

VHB&VHC

With Active HCV replication             Without active HCV replication

Wang et al. J Gastroenterol 1999
Mathurin et al. J Viral Hepatol 2000
Sagnelli et al Hepatology 2000



Impact of HBV on HCV replication

• HCV-RNA levels lower in HBV&HCV 
co-infections than in HCV infection:

• HCV RNA level lower in HBV DNA 
positive than in HBV DNA negative 
patients 

Jardi et al. Hepatolology 2001
Chu et al. Scand J Gastroenterol 2004
Zarski et al. J Hepatol 1998



Impact of HBV on HCV replication

HBV-DNA viral load 
(copies/mL) 

< 103

103-104

104-105

105-106

> 106.
Jardi et al. Hepatology 2001



Impact of HBV on HCV replication

HBV-DNA viral load 
(copies/mL) 

< 103

103-104

104-105

105-106

> 106.

HBV DNA replication 
inhibits HCV RNA 
replication in patients 
with chronic active 
HBV&HCV

Jardi et al. Hepatology 2001



Impact of HCV on HBV



Impact of HCV on HBV replication
Haushofer et al. J Clin Virol 2002

12001200 patients 
anti-HCV +

1 051 (87.6%) 
HCV RNA +

134 (11.1%)  
HCV RNA -

11 (1.0%) 
HBsAg+

16 (11.9%) 
HBsAg+



Impact of HCV on HBV replication
Haushofer et al. J Clin Virol 2002

HCV RNA +
HBe Ab +

HCV RNA +
HBe Ag +

HCV RNA -
HBe Ab +

HCV RNA -
HBe Ag +



Impact of HCV on HBV replication
Dai et al. J Gastroenterol Hepatol 2001



Impact of HCV on HBV replication
Dai et al. J Gastroenterol Hepatol 2001



HCV-core protein can bind
to HBV-RNA and suppress HBV gene 
expression and replication

HBV replication would be more 
effectively inhibited by HCV genotypes 
1 and 3 than the remaining HCV 
genotypes (HBV core protein and the
101-102 core domain of HCV genotypes 1 and 
3 share an important Arg-rich motif)

Shih et al. J Virol 1993
Pontisso et al. Antiviral Therap 1998



Interplay of HBV and HCV
in cases of combined infection:

Decreased replication level (or
supressed activity) of one or both 

viruses: decreased risk of 
transmission?



Risk factors for HCV transmission 
after occupational exposure in health 

care workers (HCWs): a European 
case-control study (ANRS)

Y.Yazdanpanah, G.De Carli, B.Migueres, F.Lot, 
M.Campins, C.Colombo, T.Thomas, S.Deuffic, A.Tarantola, 

D.Abiteboul, P.Deny, S.Pol, J.C.Desenclos V. Puro, 
E.Bouvet. 

GERES, Paris, France ; Istituto Nazionale per le Malattie Infettive, 
Rome, Italy ; InVS, Saint-Maurice , France ; Hospital Vall d'Hebron, 

Barcelona,  Spain; Div.Infect Dis and Hospital Epidemiol, Zurich, 
Switzerland; HIV & STI Div CDSC, London, UK 

Yazdanpanah ICAAC 2003



Impact of source patient viral load
on HCV transmission - univariate 

analysis
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Higher prevalence of occult HBV 
in patients with HCV

• Study population:
– 396 patients with HCV-related chronic liver 

disease and HBsAg-
– 50 patients with liver disease anti-HCV-

HBsAg-
• Liver biopsy and HBV DNA extraction 

from liver specimens

Cacciola et al. N Eng J Med 1999



Higher prevalence of occult HBV in 
patients with HCV 

Cacciola et al. N Eng J Med 1999



HBV DNA levels in patients with occult 
HBV  

• Quantification possible with the development 
of real-time highly sensitive PCR assays

• 160 anti-HBc-positive/HBsAg-negative sera 
collected in the diagnostic setting.

• HBV DNA detected in 12.5% of the samples.
– 70% < 500 geq/ml
– 30% 500 and 63 000 geq/ml.

• Risk of detecting HBV DNA was increased by 
a positive HCV serostatus (OR: 5.0, 1.6–15.7)

Drosten et al. J Clin Virol 2004



• Risk of HBV transmission from patients 
(HCWs) with occult HBV?
– reported in the past via organ and blood 

donations from anti-HBc-positive/HBsAg-
negative donors

Matsumoto et al., Tansfusion 2001
Chazouilleres et al., Lancet 1994



• Risk of HBV transmission from patients 
(HCWs) with occult HBV?
– reported in the past via organ and blood 

donations from anti-HBc-positive/HBsAg-
negative donors

Matsumoto et al., Tansfusion 2001
Chazouilleres et al., Lancet 1994

Should HBV DNA be perfomed  in 
anti-HBc-positive/HBsAg-negative
HCWs infected with HCV?



HBV + HDV



Impact of HDV on HBV replication

• Cases: 65 patients with dual or triple chronic viral hepatitis
– 25 (38%) by HBV and HCV
– 18 (28%) by HBV and HDV
– 22 (34%) by HBV, HCV, and HDV

• Controls: 110 patients with single virus infection:
– 55 by HBV 
– 55 by HCV

• HBV/HDV coinfection was associated with lower HBV
viremia (2.5x104 copies/mL) than that found in HBV 
infection (1.2x107 copies/mL) (P < .05).

Jardi et al. Hepatology 2001



Conclusion

• Scarce data on co-infection by the HBV HCV viruses 
in HCWs

• Co-infection by the two viruses is not uncommon.
• In general, decreased replication level of one or both 

viruses in cases of combined infection

“Publication biais”: decreased replication 
resulting in none transmission and therefore no case 
reports published?



Conclusion

• HBV DNA detection in HCV-infected 
HCW with isolated antibody to hepatitis 
B core should be discussed
– High rate of positivity
– Risk of transmission



• Anti-hepatitis B vaccination
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