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Outline
• Introduction to HEV  

• Contexts of HEV acquisition in transplant

• Impact of immune suppression on clinical 
evolution

• How to study HEV prevalence/incidence

• Clinical management (therapeutic options)



Family Hepeviridae
Two genera: Orthohepevirus

Piscihepevirus 

Every year there are 20 million hepatitis E infections, over 3 million acute cases, and 
70,000 hepatitis E-related deaths. 

2017

Genome 7.2 Kb



Worldwide distribution of hepatitis E virus 

Kamar et al. Lancet 2012







Developing countries

• HEV1-HEV2

• Epidemic

• High Deaths in pregnancy
(25%) 

• Extra-hepatic disease

• Chronic infection not
reported

• Waterborne, person to 
person (?)

Developed countries
• HEV3-HEV4
• Sporadic, authoctonous, 

small cluster
• Deaths in pregancy not

reported
• Extra-hepatic disease
• Chronic infection reported

(HEV-3, HIV..)

Annual incidence estimates:  
0.2% in UK (Ijaz S, J Clin Virol 2009)

0.7% in US (Faramawi MF,   Epidemiol Infect 2011)

4.3% in China (Li RC,  Emerg Infect Dis 2006)

2.1% in South France (Abravanel F, JID 2014)



Human HEV infection in Italy is caused by different genotypes, 
depending on whether the infection is travel-related (gen 1) or 
autochthonous (gen 3).
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The first case of HEV infection in a KTR was reported in 2003 
in India (Sinha  et al., Clinical Transplantation  2003) 



HEV and the transplant setting

1. Pre-transplant (fulminant hepatitis requiring liver transplantation) 
2. Acquired with transplanted organ (liver??)
3. Acquired in the post-transplant
4. Reactivation of a previously resolved infection



Wai Sum Li I. et al. Transpl Infect Dis. 2017





ALLEGATO B 
Valutazione di idoneità del donatore



Transmission and disease progression in SOT



Boldface indicates virus strains of
chronic HEV-infected solid organ transplant 
recipients identified in this study. 

Viruses isolated from samples from 11 
chronic HEV-infected solid organ transplant 
recipient were all genotype 3

Pas S et al.  Emerg Infect Dis. 2012  



Genome Announc. 2017 May 18;5(20)



Solid organ transplant (SOT) ed HEV

Le modalità di trasmissione dell’ epatite E  in soggetti  sottoposti a 
trapianto sono le medesime descritte per la popolazione generale. 

Il  consumo di carne di maiale poco cotta o salumi rappresentano la 
principale fonte di infezione. Tuttavia possiamo avere anche una 
riattivazione di infezioni pregresse.

Il 60% dei soggetti che hanno subito trapianto di organo, se esposti al 
virus  HEV, sviluppano epatite cronica.
Il 10% di essi va  verso la cirrosi in due anni.



• High probability of 
developping chronic 
hepatitis

• HEV to be included in 
differential diagnosis pf 
ALT elevation in HSCT



Pas S et al.  Emerg Infect Dis. 2012  

Hepatitis E Virus Infection among Solid Organ Transplant 
Recipients, the Netherlands

Multiple

Kidney

Liver

Lung

Heart

1,200 patients SOT recipients screened 
for HEV infection in Netherlands:
Screening by PCR . 
In 12 (1%) patients, HEV detected
in 11/12 chronic infection developed. 

This immunocompromised population is at risk for chronic hepatitis E virus infection



• In France, HEVseroprevalence in liver or liver+kidney pediatric recipients  is 
8.3%, in line with other studies

• In 50% seroconversion after transplant

• No correlation with immunosuppressive therapy

• No chronic cases observed
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Chronic HEV involves several 
transplant types, not only liver 







14 cases of acute HEV infection:
 3 patients receiving liver transplants
9 patients receiving kidney transplants
2 patients receiving kidney and pancreas transplants. 

All patients were positive for serum HEV RNA. 

Chronic hepatitis developed in 8 patients:
persistent elevated aminotransferase levels
 serum HEV RNA
 and histologic features of chronic hepatitis.

The time from transplantation to diagnosis was significantly shorter and the total 
counts of lymphocytes and of CD2, CD3, and CD4 T cells were significantly lower in 
patients in whom chronic disease developed.

Kamar N. et al New Engl J Med 2008



1 resolved 
2 chronic

2 resolved 
1 chronic

kidney or liver 
recipients



J Hepatol 2012

Donor: 
•Serum was HEV-Ab and RNA 
negative

•HEV RNA (high concentration) in liver

Recipient:
•HEV seronegative pre-transplant
•IgG, IgM, PCR pos since 150 days 
post OLT

•Cirrhosis developed in 15 months
•Died of septic shock

•HEV GT3; identical donor/recipient



CNS  disease linked to 
emergence of neurotropic 
variant? 

 HEV RNA 
•in serum  260 000 cp/mL 
•in  CSF 1113 cp/mL

 Evidence of quasispecies 
compartmentalization and temporal 
association :
Clonal HEV sequences (ORF1) analyzed in 
serum and CSF and compared to clonal 
sequences from serum taken 21 months 
earlier.

Am J Transpl 2010

CSF
clones

Serum
clones
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Diagnostic problems with HEV in transplant setting



HEV IgG prevalence was

•16% with the Adaltis assay 
(1 March 2012- 27 Jan 2013)

•42%  with the Wantai assay  
(28 Jan-2013-31 May 2014)



Large difference in seroprevalence data 
according to the assay  (2.3 to 43 %); 
HEV RNA in the serum, ranges from 0 to 
3.2 %
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•Post-transplant HE misdiagnosed as drug-induced liver 
inlury



 3-month course of oral ribavirin (17 mg/kg/day)
 Serum HEV RNA undetectable  after 1 month of Tx;  
 Liver function indicators returned to normal reference ranges. 
 The main ribavirin-induced side effect was a significant but well-tolerated anemia. 

Chaillon A. J Heart Lung Transplant. 2011 Jul;30(7):841-3

Ribavirin may induce a sustained virologic response in heart transplant patients 
with chronic HEV infection







What are the lessons?
• HEV is an emerging pathogen whose impact in 

the transplant setting is increasingly recognized

• Different contexts of HEV acquisition

• Gen 3 almost exclusively involved

• Chronic evolution major problem (immune 
suppression major driver)

• Diagnostic issues (discrepant serological tests), 
also affecting retrospective studies

• Therapeutic options available but sperimental
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