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Hepatitis E virus 
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Occurrence of 
transfusion-transmitted hepatitis E
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Source and route of HEV infection (Kamar et al, Lancet 2012)

Source and route of HEV infection
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Hepatology, 2016

Overall IgG seroprevalence of 22.4% (95 CI: 
8%-86.4%)
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Hepatology, 2016

Overall IgG seroprevalence of 22.4% (95 CI: 
8%-86.4%)

HEV risk factors:
� increasing age (p<0.001)
� eating:
- pork meat (p=0.03)
- pork liver sausages (p<0.001)
- game meat (p<0.01)
- offal (p<0.001)
- oysters (p=0.02).

HEV protective factor:
� drinking bottled water (p<0,02)
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Incidence of HEV infection in blood donors 
in France 

• Overall IgM seroprevalence of 1% 
(95% CI 0.8%-1.2%).

• Anti-HEV IgM was detected in 1.9% of 
donors living in a high anti-HEV IgG 
seroprevalence area and in 0.7% of 
donors living in a low to medium IgG 
seroprevalence area (P < 0.0001).
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• Chronic hepatitis E successfully treated 
by ribavirine in a 6 year-old boy having 
undergone a liver transplantation 
following liver failure of unknown cause.

• Molecularly identical HEV found in a 
transfused plasma provided by a donor 
having travelled to the south of 
France  in the 2 months before 
donation and having eaten local pork 
products. 
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Incidence of HEV infection in blood donors

1,07/1000

156 539 blood donations 
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Incidence of HEV infection in blood donors

1,07/1000
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Histogramme de CV don Log10

VHE Extrait sur Classeur1 13v*158c

Filtres de Sélection - 'Exclure' : V10="<100"

CV don Log10 = 127*0,5*normal(x; 3,3768; 1,0257)
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• 21 cases  of HEV-TT reported between 2006 and 2015, most since 
2012 with established transfusion imputability (viral phylogenetic 
analysis)

• All cases are genotype 3 (mainly 3f) except for 1 (genotype 4)
• All type of blood products are involved: 

• red blood concentrates (n=5)
• platelet concentrates (n=9), including pooled whole blood-derived 

(n=5 + 1 Intercept®) platelets and apheresis (n=3) platelets)
• plasma (n=7), including solvent-detergent (SD)-plasma (n=4), 

Intercept® plasma (n=2) and quarantine plasma (n=1)
• Patients, aged 5 to 88 years old,  kidney (n=5) or liver transplants (n=3) 

and hemopathies mainly 
• All cases suspected by biological liver abnormalities (cholestasis or 

cytolysis),  for 2 a result of investigation from another case
• Spontaneous resolution in 12 patients
• Chronic hepatitis requiring ribavirine treatment in 9 patients, all 

immunosuppressed, and among which 2 patients developing  significant 
liver fibrosis.  

Transfusion-transmitted hepatitis E in France
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HEV RNA detection
for SD-plasma apheresis plasma

From 12/2012 to 12/2014 (interruption of SD-Plasma production by EFS)

• SD-Plasma: 70 liter pool, 100 apheresis plasma donations 

• Real Star HEV RT PCR Altona (EUROBIO) : SD 95% = 23 UI/ml (WHO
standard)

• 01-12- 2012 -- 01-12-2013 : 558 pools tested = 53234 plasmas

- Prevalence of ARN-HEV positive pools = 22/558 : 3,94%

- Prevalence of ARN-HEV positive plasma = 24/53234 : 0,045%

• 1 ARN-VEH+ donation / 2218 plasma donation

• A single HEV RNA-positive sample in each of 20 pools and two HEV 
RNA-positive samples was found in the remaining two pools. 
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Transfusion-transmitted hepatitis E in France

Blood, 2014

Emerging Infectious Disease, 2017
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• The HEV infectious dose in the pooled platelet product was  ~ 60000 
copies. 

• Transmission occurred despite a low viral load in this pooled blood 
product

• The associated red blood cell concentrate did not transmit HEV
• The associated plasma was destroyed for an unrelated cause. 

Transmission of hepatitis E 
by an Intercept® Blood 
System - treated pooled 
whole blood platelet 
concentrate.
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WBP: whole blood
pooled platelet
concentrate
RBC: red blood
concentrate
AP: apheresis platelet
concentrate

Transfusion-transmitted hepatitis E in France
Donor viral load
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Real Star HEV RT PCR Altona (EUROBIO) : SD 95% = 23 UI/ml (WHO 

standard)
January 2013 to December 2014:

• SD-Plasma produced by the EFS (Bordeaux), 70 liter pool, 
100 apheresis plasma donations 

Since January 2015:

• A fraction (20 to 30%) of plasma (quarantine or Intercept) 
intended for high-risk patients:

� Organ and allogeneic HSC transplantation recipients

� Other severly immunosuppressed patients

� Patients with chronic liver disease

Since December 2015: 

• All Intercept-treated pooled plasma (5 whole blood-derived
plasma resulting in 6 plasma products)

2017: Expanding HEV testing for at least a fraction of all blood
products is being considered

HEV RNA testing
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• Patients were 65 ± 11 years old. Five were active alcohol drinkers and 
six had chronic liver disease. 

• All hepatitis E virus sequences evaluated (5/7) were of genotype 3. 
• All patients but two died (71%). 
• When compared with patients with a mild form of acute hepatitis E, 

active alcohol abuse and chronic liver disease were more frequent in 
patients with the severe form. 
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• The patient had received 27 blood products between
day 0 and death at day 84 after transplantation

• All involved blood donors were retrospectively tested
for  HEV RNA  (archived plasma sample)

• All blood products were HEV RNA negative
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Strategies for HEV donor screening:
no screening?

selective?
universal?
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The transfusion risk of infection only exceeds the annual dietary risk when more 
than 13 individual donor components are transfused.

Transfusion, 2017
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At peak of the epidemic (June 
2014),  the estimated ratio 
between CHIKV positive blood 
donors and reported CHIKV 
clinical cases was of 1/1000

Initiation of CHIKV 
detection

Initiation of CHIKV 
détection

Chikungunya RNA screening in Martinique and 
Guadeloupe 2014: 

impact on the burden of the disease ?
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Strategies for HEV donor screening:
no screening?

selective?
universal?
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• 21 cases  of HEV-TT reported between 2006 and 2015, most since 2012 
with established transfusion imputability (viral phylogenetic analysis)

• All cases are genotype 3 (mainly 3f) except for 1 (genotype 4)
• All type of blood products are involved: 
• red blood concentrates (n=5)
• platelet concentrates (n=9), including pooled whole blood-derived (n=5 + 

1 Intercept®) platelets and apheresis (n=3) platelets)
• plasma (n=7), including solvent-detergent (SD)-plasma (n=4), Intercept® 

plasma (n=2) and quarantine plasma (n=1)
• Patients, aged 5 to 88 years old,  kidney (n=5) or liver transplants (n=3) 

and hemopathies mainly 
• All cases suspected by biological liver abnormalities (cholestasis or 

cytolysis),  for 2 a result of investigation from another case
• Spontaneous resolution in 12 patients
• Chronic hepatitis requiring ribavirine treatment in 9 patients, all 

immunosuppressed, and among which 2 patients developing  significant 
liver fibrosis.  

Transfusion-transmitted hepatitis E in France

• No cases of transfusion-transmitted hepatitis E 
with plasma since 2012

• Less chronic hepatitis E among recent
transfusion-transmitted hepatitis E? 
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and hemopathies mainly 
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cytolysis),  for 2 a result of investigation from another case
• Spontaneous resolution in 12 patients
• Chronic hepatitis requiring ribavirine treatment in 9 patients, all 

immunosuppressed, and among which 2 patients developing  significant 
liver fibrosis.  

Transfusion-transmitted hepatitis E in France

• No cases of transfusion-transmitted hepatitis E 
with plasma since 2012

• Less chronic hepatitis E among recent
transfusion-transmitted hepatitis E? 

Fraction of products to test in order to insure
everywhere permanent availability of HEV-tested
blood products ?  
- plasma only : 20 to 30 %
- RBC and platelets: over 60 %
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Emerging Infectious Disease, 2017

Prolonged HEV viremia
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Aliment Pharmacol Ther , 2014
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Strategies for HEV donor screening:
no screening?

selective?
universal?
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minimal detectable 
titer 

individual testing pool of 6 pool of 12 pool of  24

SD 95% UI/ml 12 72 144 288
SD 95% UI/ml log10 1,08 1,86 2,16 2,46

Pool of 24 

Pool of 24 

Detectability of HEV RNA + donors having resulted in recipient hepatitis E
(excluding HEV RNA+ donors having contributed to SD-plasma)

WBP: whole blood
pooled platelet
concentrate
RBC: red blood
concentrate
AP: apheresis platelet
concentrate
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Pool of 24 

Detectability of HEV RNA + donors having resulted in recipient hepatitis E
(excluding HEV RNA+ donors having contributed to SD-plasma)

WBP: whole blood
pooled platelet
concentrate
RBC: red blood
concentrate
AP: apheresis platelet
concentrate

Transfusion-transmitted 
hepatitis E in Germany, 2013. 
Huzly D et al. Euro Surveill. 
2014;19(21). Identification of two 
HEV+ donations from a single 
donor. A first donation (apheresis 
platelets) with a donor viral load of 
120 IU /ml resulted in HEV 
transmission to an 
immunosuppressed patient who 
developed chronic HEV. 
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Lancet, 2014

(4·53 IU/mL [range 2·61–5·41] vs 2·57 IU/mL [1·70–5·49], p<0·0001).
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1,07/1000

Histogramme de CV don Log10

VHE Extrait sur Classeur1 13v*158c

Filtres de Sélection - 'Exclure' : V10="<100"

CV don Log10 = 127*0,5*normal(x; 3,3768; 1,0257)
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• HEV screening of whole blood donations in pools of 
24 would prevent 4.52 of the 4.94 transfusion 
associated chronic HEV infections expected annually, 
at approximately 310,000 euros per prevented 
chronic case. 

• Per case not curable by ribavirin prevention, costs are 
approximately 10 times higher. 

Transfusion, 2012
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HTLV transfusion-mediated transmission with clinical impact in France:
- without leucoreduction: 1 to 2 cases annually
- with leucoreduction (and a 10% deleucocytation failure): 1 case every 192 years
HTLV serology for all blood products in France: over 2 millions euros / year

Transfusion Clinique et Biologique, 2014

Estimated costs for HEV RNA testing in France:
• Individual testing (100%): 22 to 26 million euros
• Pool of 24 (100%) :  3 to 5 million euros 
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Zaaijer HL, Hepatology, 2015

Hogema et al 
Transfusion, 2014 
and 2016

HEV: after having emerged?
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Strategies for HEV donor screening:
no screening?

selective?
universal 

By pool of 24 (to start with, and as of today)


