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Hepatitis E virus: An important pathogen in 

tropical and subtropical regions

Purcell RH, Emerson SU. J Hepatol 2008



HEV publications and 

published sequences
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Hepatitis E is an emerging

disease in developed

industrialized countries



Surveillance de l’hépatite E - EPIMIC
Pôle des Maladies Infectieuses et Tropicales Clinique et Biologique, Fédération de 

Bactériologie-Hygiène-Virologie, CHU Timone, AP-HM, Marseille
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HEV has emerged as the leading identified cause of 

autochthonous acute hepatitis among adults 

in our clinical setting (public hospitals)

Marseilles Timone 

Microbiology laboratory
France

1
Marseilles Timone 

Microbiology laboratory
France

1
Marseilles Timone 

Microbiology laboratory
France

1

HAV 9
a

6000
c

0
a Unknown 56 ~ 50

HBV 4 600 (150) d 2 1-2
d 1.9 0.68

f

HDV 1 Unknown 0 Unknown 5-10 of HBsAg prev. 5-10 of HBsAg prev.

HCV 3 ~ 5000-10 000 0 0 ? 5 0.89
f

HEV 18
b

Unknown (110 reported)
e

1
b <5 ? ~ 10 (8) 3-16

Incidence Cases with fatal outcome Seroprevalence

a Motte A, Borentain P, Minodier P, et al. Hepatology 2008;48(4):1185A
b Colson P, MoalV, Motte A, et al. Hepatology 2008;48(4):1185A 
c Couturier E, Letort MJ, Roque AM, et al. BEH 29-30 / 17 juillet 2007 253
d Antona et al., BEH 51-52 / 25 décembre 2007:425
e Colson P, Richet H, Tamalet C. 44th annual meeting of the European Association for the Study of the Liver, 2009; abstr. A-158-0019-01580
f Meffre C, Le StratY, E Delarocque-Astagneau E, et al. 41st annual meeting of the European Association for the Study of the Liver, 2006, 

abstract 46.

http://www.invs.sante.fr/publications/2005/analyse_descriptive_140205

e

Colson P, MoalV, Motte A, et al., EASL 2011; abstract A-343

http://www.invs.sante.fr/publications/2005/analyse_descriptive_140205




Peron JM, Bureau C, Poirson H, et al., J Viral Hepatitis, 2007



Locally acquired hepatitis E

in chronic liver disease

Dalton HR, Hazeldine S, Banks M, et al. Lancet 2007;369:1260



Prevalence of liver disease in 

persons infected with HIV [Sulkowski, J Hepatol 2008]

 HCV co-infection: varies depending on the route of HIV transmission: 

- 10% to 14% among persons reporting high-risk sexual exposure

- ~85–90% among those reporting IDU [Sulkowski, Ann Intern Med 2003]. In 

the United States and Europe, 33% of all HIV-infected persons are HCV 

infected [Sulkowski, JAMA 2002; Sherman et al., 2002; Rockstroh et al., 2003]

 HBV co-infection:

- Prior HBV infection in approximately 90% of HIV-infected persons

- Chronic HBV infection in ~5–15% of HIV-infected persons globally [Thio et al., 

20003].

 Antiretroviral Therapy: 

- has been associated with hepatic injury (e.g., hepatocellular necrosis and 

steatosis) [Sulkowski, JAMA 2000].

- In a cohort of 23,441 HIVinfected patients, Weber et al. observed an 

increased risk of liver-related mortality with longer ART exposure [2006].

Sulkowski, J Hepatol 2008; Sulkowski, JAMA 2000, 2002;  Weber et al., Archiv Intern Med 2006; Sulkowski, Ann Intern Med 

2003; Sulkowski, AIDS 2005;  Maid et al., J AIDS 2006;  Thi et al., Semin Liv Dis 2003; Sherman et al., Clin Infect Dis 2002; 

Rockstroh et al., J Infect Dis 2003; 



?
HIV-infected persons

Specific risks for HEV infection in 

persons infected with HEV ?



Hepatitis E virus as a newly identified cause 

of acute viral hepatitis during HIV infection

Colson P, Dhiver C, Gérolami R. Clin Microbiol Infect 2008;14(12):1176-80 



HIV-infected 

persons

Kidney transplant 

recipients

Liver 

transplant 

recipients

HEV infection in severely

immunocompromized individuals

Solid organ transplantation:
 The incidence of HEV infection was found to be ≥1% after liver

transplantation in the Netherlands and in France [Haagsma et al., 2009;

Kamar et al., 2008] and 4.5% over a 36 month-period in kidney

transplant recipients in France [Kamar et al., 2008].

 The prevalence was 0.4-3.4% in liver transplant recipients in the

Netherlands, Germany and Spain [Haagsma et al., 2009; Pischke et al., 2010;

Buti et al., 2010].

 During a 32 month-period, HEV infection was diagnosed in ~1% of the

1,500 kidney-transplant recipients in our institution in Marseille, and

we found a HEV RNA prevalence of 1.9% in 109 of them [Colson et al.,

Hepatology 2009].

 Furthermore, in these previous studies, progression toward chronicity

occurred in about 60% of kidney-transplant recipients infected with

HEV.

A new causative 

agent of chronic

hepatitis in HIV-

infected persons?
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Montella et al., Lancet 1994; Medrano et al., Lancet1995; Nandwani, Lancet 1995; Bissuel et al., Lancet 1996
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Thoden et al.,  AIDS 2008



Curry et al.,  Ann Intern Med 2008



Concurrent autochthonous acute hepatitis E 

and hepatitis B reverse seroconversion in an 

HIV-1-infected patient

• A 54-year-old HIV-1-infected homosexual male presented in June 2007 with

jaundice and asthenia. His alanine aminotransferase (ALT) level was 373 IU/l,

bilirubinemia was 52 mmol/l, and prothrombin index (PI) was 56%.

• The CD4 count was 77 cells/mm3 and plasma HIV-1 RNA was 2.5

log10copies/ml. Tenofovir and emtricitabine, two anti-HIV/HBV drugs, had been

interrupted six months earlier.

• HBV reactivation was diagnosed based on serum HBV DNA-positivity (52

900 000 IU/ml; Cobas TaqMan Roche) and hepatitis B surface antigen (HBsAg)

seroreversion (Axsym Abbott assay).

• Unexpectedly, concurrent hepatitis E was diagnosed based on positive

results on IgM anti-hepatitis E virus (HEV) antibody testing (optical density ratios

for IgG and IgM anti-HEV antibodies were 0.20 and 10.4, respectively; EIAGen

Adaltis kits) and HEV RNA detection and sequencing from serum. The HEV was

genotype 3.

Colson et al., Int J Infect Dis 2009
One virus may hide another



Colson P, Dhiver C, Gérolami R et al., J Clin Virol 2009

Genotype 3

M/50
Sexual HIV 

transmission

Metavir score: F2

144/mm3

Now: 41-month duration



Figure 1. Laboratory Data 
for a Patient with 
Coinfection with Human 
Immunodeficiency Virus 
(HIV) and Hepatitis E Virus 
(HEV). For the HIV viral load, 
the final two data points 
(shown as open triangles) 
represent plasma samples with 
undetectable levels (<40 
copies per milliliter). For the 
serologic and polymerase-
chain-reaction (PCR) tests, the 
plus signs indicate positive 
results, and the minus signs 
negative results. ALT denotes 
alanine aminotransferase.

Dalton et al., N Engl J Med 2009; 361(10):1025

Cirroshis of the liver

CD <200/mm3

M/48



Colson et al., J Viral Hep 2010

Acute and chronic hepatitis E in patients 

infected with human immunodeficiency virus
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Madejon et al.,  J Viral Hepat 2009



Pischke et al.,  J Viral Hepat 2011



Renou et al.,  AIDS 2011



Renou et al.,  AIDS 2011



Table 1: Demographic and biological characteristics of patients seropositive for HIV-1 with acute or past HEV infection

Sellier et al., Virol J 2011





Genotype 3b

Genotype 3c

34/mm3

5%

83/mm3

18%

12-month IgG-

M/59

MSM

M/48

MSM

135 samples

from 54 pts 

with CD 

counts < 150 

cells/mm 3

IgG-

5-month duration

140/mm3



Kaba M, Brouqui P, Richet H, et al., Clin Microbiol Infect 2009;15(s4):S584 

Chronic hepatitis E virus infection in HIV-

infected patients in South-eastern France
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Kamar N, Selves J, Mansuy JM, et al. N Engl J Med 2008;358:811-7

HEV-associated chronic hepatitis

in organ-tranplant recipients



HEV transmission through sexual intercourse 

or intravenous drug use (the two major 

routes of HIV transmission among adults)?

 No data has been published that documented such 

transmission using molecular assays.

 In the studies by Renou et al.’s study [2010] and Kenfak-

Foguena et al.’s study [2011]: HEV seroprevalence did not 

differ statistically significantly according to the risk of HIV 

transmission.



Gradient Nord-Sud pour l’hépatite E en France

Number of cases of acute hepatitis E reported by 

hospitals in southern and northern France.

Distribution des cas d’hépatites E autochtones en 

France en 2008

Nicand et al., BEH 31-32 / 2009Renou et al., Aliment Pharmacol Ther 2008;27:086–1093

In blood donors:  anti-HEV IgG prevalence :

• 3% in the North (3%) [Boutrouille et al., 2007] 

• 8-16% in the South [Mansuy et al., 2008; Colson et al., 2010]



Immunosuppression may jeopardize 

the production of detectable levels of 

anti-HEV antibodies

• [Pischke et al., 2009]: all six patients who harbored detectable anti-HEV IgG

had CD4 counts between 417 and 923 cells/mm3

• [Sellier et al., 2011]: the four patients with anti-HEV antibodies had CD4

counts >200 cells/mm3

• [Kenfak-Foguena et al., 2011]: using multivariate logistic regression, patients

infected with HIV whose CD4 counts were 100-350 cells/mm3 were ~5

times more likely to be infected with HEV compared to those with CD4

counts <100 cells/mm3

• In contrast: [Renou et al., 2010]: relative CD4 counts were statistically

significantly lower in patients from South of France with than without

anti-HEV IgG (23.1% versus 30.2%; p= 0.04



Kovari et al., Clin Infect Dis 2010; Kuniholm et al., Clin Infect Dis 2010

 3.9 cases per 100 person-years [Kovari et al., Clin Infect Dis 2010]

 01-03/2009: 40/133 (30%) HIV+ patients had liver cytolysis (ALT≥ 3xN in only three

cases) [Renou et al., AIDS 2010]. 

 2005-2008: 108/1,250 (8.6%) HIV+ patients had ≥1 episode of ALT≥ 2xN [Sellier et al., 

Virol J 2011].  



Comparison of effects of hepatitis E or A viral 

superinfection in chronic hepatitis B

in patients with chronic hepatitis B

Zhang et al., Hepatol Int (2010) 4:615–620



Serum hepatitis E virus RNA concentrations before 

and during the study period Including ribavirin

therapy

Kamar et al., Gastroenterology 2010



Geographic distribution of hepatitis E

genotypes from humans and swine

R Aggarwal and S Naik. J Gastroenterol Hepatol 2009



Conclusion
 Diagnostic:

− « Un virus peut en cacher un autre »

− Besoin d’évaluer l’ensemble des tests commerciaux en parallèle

− PCR indispensable; l’élimination virale doit être vérifiée (3-6 mois)

 Epidémiologie

− Pas de modes spécifique de transmission identifié

− Incidence/prévalence réelle ? Apparemment faibles: PCR indispensable 

− Hépatite E et infection VIH hors-Europe? Dans pays à forte co-endémicité VIH-VHE ? 

Hépatites E chroniques

 Clinique:

− Sévérité en cas d’hépatopathie sous-jacente chez un patient VIH: peu documentée

− Interférence avec les autres hépatites virales?

− Agent causal d’hépatite aiguë et  chronique (CD4 <200/mm3)

− Différence selon le génotype?

− Traitement (PEG-IFN?; ribavirine?)

 Prévention:

− Cuisson « à cœur » des produits à base de porc/sanglier (foie)

− Lavage des mains; salive

− Vaccin
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