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Sporadic hepatitis E

Blood donation screening

Lessons learnt from a clinical case 

What’s next?
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Hepatitis E virus (species A)

Incubation period: 15 to 60 days



Internal use

Features of endemic hepatitis E 

• Caused by genotypes 1 and 2

• Large outbreaks in Africa and Asia

• Transmission: faecal-oral route, mostly waterborne

• Affects mostly young individuals: 15-35 years
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Features of sporadic hepatitis E  
• HEV genotype 3 known to transmit via contaminated food, 

direct exposure to swine, blood transfusion and organ 

transplantation

• Often asymptomatic in healthy individuals

• Main cause of acute hepatitis and an lead to chronic-on-acute 

liver failure in those with underlying liver disease 

• Immunosuppressed patients can fail to clear HEV infection and 

may develop chronic infection which can be very difficult to 

treat and can lead to cirrhosis



Internal use

Genotype 3 (sporadic)

Genotype 1 (endemic/travel)

Sporadic hepatitis E in the UK 

Total reported
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D Domanović et al., Eurosurveillance, 2017

Similar prevalence but different approach…



Blood donation HEV screening 

Different screening strategies from ID NAT to pooled testing; 
confirmatory testing often includes IgG and IgM; sequencing

• Ireland: ID NAT using Grifolds Panther
• 95% LOD 7.9 IU/ml 

• England: Poos of 24 using Roche
• 95% LOD 18.6 IU/ml -> 446 IU/ml

• Scotland, Wales and Northern Ireland: Pools of 16 using Grifolds
• 95% LOD 126.24 IU/ml
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Case Study: 

Donor with acute hepatitis E virus infection 

- A regular apheresis platelet donor 

- Donated in September 2019

HEV RNA detected at screening (tested in pools of 24)

HEV viral load of 4,900 IU/ml

HEV IgG and IgM antibodies not detected

Donor contacted; no symptoms at all

Invited for a repeat sample in 8 weeks

Is hepatitis E virus infection common in blood donors?
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https://www.gov.uk/government/publications/safe-supplies-annual-review/safe-supplies-a-year-of-change

Blood donors and infections  

https://www.gov.uk/government/publications/safe-supplies-annual-review/safe-supplies-a-year-of-change
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Hepatitis E infected blood donors 

remain largely asymptomatic (n=146)

Harvala et al., Eurosurveillance 2019
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Date HEV RNA HEV IgG HEV IgM Comments

3 weeks prior VL ~ 37 IU/ml Negative Negative Archive (donation already used)

Index VL 4,900 IU/ml Negative Negative Index donation

- Previous donation 3 weeks prior to index donation 

Donation had tested negative for HEV RNA at pooled screening 

Archive re-tested by individual NAT

HEV RNA detected with VL < 37 IU/ml

Does it matter? So little HEV RNA in this donations that we can hardly detect it…

Case Study: 

HEV RNA-positive donation used 

- Two recipients identified

50s with chronic disease but not immunosuppressed

40s with aplastic anaemia and portal hypertension



Internal use

How much is needed for transmission? 

Estimate: 20.000 IU 

would lead to 

transmission in 50% 

of recipients but two 

case reports where 

7.000IU and 9.000IU 

transmitted (Huzly et 

al. 2013). 

Max dose here:

37IU/ml x 180ml = 6.660IU

Lowest dose in French 

study ~10,000 IU noting 

that pathogen reduction 

did not eliminate the risk 

(Gallian et al., 2019). 
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• Recipient I with chronic disease but not immunosuppressed

– no evidence of HEV infection after 6 months

• Recipient II with aplastic anaemia and portal hypertension

– HEV RNA detected with VL 38,000 IU/ml two months after 

transfusion: close monitoring advised (clinically well at the time!)

– Remained stable for a month; HEV VL peaked at 29,200,000 

IU/ml and they were developing a good antibody response

– This coincided with a sudden increase in bilirubin and ALT, hence 

patient was started on ribavirin 

– Their liver and renal function declined rapidly; he was admitted to 

ITU, not suitable for liver transplant and sadly the patient died

– HEV transmission was confirmed by sequence analysis

Case Study: 

Follow-up of recipients 
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What can we learn from this case? 

• Would this case been identified as HEV infection if we would not 

have followed them up?

• Testing of asymptomatic recipients should be encouraged and 

include HEV RNA

• Infectious dose of HEV? Is it truly in plasma?

• Why recipient II died?  

– If he was cirrhotic, then acute-on-chronic liver failure could have 

been likely but this was reviewed and excluded…

– How about aplastic anaemia and HEV?

• Aplastic anaemia can follow HEV infection 

• Limited data on HEV infection on those with aplastic anaemia



Internal use



Internal use

SCREENING PREVIOUS DONATIONS

Year

Apheresis 
donations 
screened

HEV RNA 
positive 

donations

Retrospective 
testing of previous 

donations

HEV RNA 
detected on 

re-testing

Components  produced 
and supplied for 

clinical use 

2016-2017 144027 44 35 2 4

2018 70709 24 24 3 6

2019 68907 14 14 2 4

2020 66680 24 25 2 4

Total 350323 108 98 9 18

How often our donation screening fails to 

detect hepatitis E virus RNA?
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Two cases of confirmed HEV transmission

Harvala et al., Emerging Infectious Diseases, 2022
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Estimated number of 

non-detections by pooled screened

• The ratio of estimated maximum dose of HEV RNA in whole blood 

(25ml plasma) in comparison to platelets (180ml) is 1:7, and hence 

unlikely infectious (<1000 IU) 

• All missed donations had viral load below 37 IU/ml and assay 

seems to be performing better than manufacturer says

Harvala et al., Emerging Infectious Diseases, 2022
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Blood donation HEV screening in England:

37.5% of donations had viral load < 100 IU/ml 

Harvala et al., Emerging Infectious Diseases, 2022



Year HEV RNA 
detected

Number of 
donations 
screened

RNA detected 
per 1000 
donations

2016 (from the beginning of March) 198 482,758 0.41

2017 334 1,330,925 0.21

2018 422 1,559,517 0.27

2019 552 1,842,283 0.30

2020 458 1,649,057 0.28

2021 398 1,719,630 0.23

Total 2,362 8,584,170 0.28 

Is pooled screening good enough? 

Harvala et al., Eurosurveillance 2019; NHSBT/PHE Epidemiology Team

Kamp et al., (2018) proposed that pooled NAT screening is not sensitive enough as it 

would only result a decrease in transmissions from1488 cases (no testing) to 279 cases 

(pool of 96) and 124 cases (pools of 24) and 14 cases if single donor testing is applied.

Laperche et al., (2022) suggests that a maximum of 12 donations should be pooled to 

reach sensitivity around 240 IU/ml.



Do we need to continue HEV screening? 

Although the prevalence of HEV RNA 

detection has decreased from 1:700~1:1400, it 

has now settled to 1:4000~1:5000 in the 

Netherlands and UK. But this still account to a 

number of HEV infections! 

Note solvent/detergent-treated plasma can 

also transmit HEV (Gallian et al., 2020) and 

hence needs to be screened.



“93% of British pigs are infected with HEV, with 6% producing enough virus 

to infect humans. 10% of pork imported from Europe has the HEV strain. 

Infection linked to pig farms in France, Holland, Germany and Denmark.”       

The Sunday Times

Hepatitis E will be an issue for blood 

services until the problem is solved with 

the pig farming and food industry. 
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A 56-year-old man from Hong Kong has developed the world's first human 

case of rat hepatitis E. 

Researchers say it is unclear how the man contracted the virus, but refuse bins 

outside his home were infested with rats. 

Doctors discovered the case when tests on the man showed abnormal liver 

function following a liver transplant. 

What next? 
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Rat hepatitis E virus in species C
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Rat hepatitis E virus and Europe? 



Rat hepatitis E virus infects humans

3 domestic cases identified in Spain by screening of 267 patients with acute hepatitis – none of 

them with known exposure to rodents, wild or domestic animals. Rivero-Juarez et al., 2022. 

Sridhar et al., CID 2022. 



Remember – you will only find what you are looking for!
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Thank you! 
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