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"Hepatitis E" does not exist: 2 entities.

1) Travellers/tropical hep E (HEV gt 1 and 2):
- Acute, sometimes severe hepatitis in returning travellers.

Sometimes necessitating liver Tx in previously healthy adults.
“Pregnant women: 20% 1"

2) Zoonotic hep E (HEV gt 3 and 4):

1) Silent infection in you & me (incidence NL: 1% per year).
Apparently innocent for you, me, babies, pregnant women, ...

2)Mild, acute hepatitis predom. among middle aged men.

3) Chronic hep E (cirrhosis!) after transplantation, chemo, etc.




subset: 52 Dutch acute hep E patients,
no travel and no immune suppression

2009-2014: 4067 samples submitted for 'hep.serology’ : 144 HEV-IgM and PCR pos. > questionnaire > 81 responses
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case 2: boy B, now 10 yrs

2006: severe pneumococcal infection » HUS - kidney transplant

2011: chronic hepatitis eci, 'drug induced liver injury' (dili) ?
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step 1 = mycophenolate mofetil: 800 to 600 mg/m2/day

step 2 = tacrolimus: 0.1 to 0.05 mg/kg/day

Bouts, Zaaijer, ea. Pediatrics 2015

(prednisolone remained unmodified at 2 mg/m2/day)

case 3: mrs. C, 55 yrs
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IRRIGATION

adapted from: WHM vd Poel - Current Opinion in Virology 2014, 4:91-96

HEV gt3: sources and routes of infection

- pooled feces from 97 Dutch pig farms:
51/97 (53%) HEV RNA positive.
Rutjes ea, Em.Inf.Dis. 2009

- pork products in France:
figatelli 30%; liver sausages 29%; quenelles 25%;
dried salted liver 3% HEV RNA positive.
Pavio ea, Em.Inf.Dis. 2014

- pork products in UK:
consumption of pork pie, ham and sausages from major UK
supermarket chain signif. associated with indigenous infection.
Said ea, Epid.Inf. 2013

- leafy green vegetables in Serbia, Greece, Poland:
5/146 (3.4%) samples HEV RNA positive.
Kokkinos ea, Food Env.Vir. 2012




HEV gt3: hidden sources of infection?

- Production of spray dried pig plasma

protein is not save regarding HEV.
(prof.v.d. Poel, EFSA, London, Feb 23 2016)

- Where do the large quantities of spray
dried porcine plasma protein go:
In human and/or in animal food?

- [dem porcine hemoglobulin?

In human medicine:

- pig gelatin impregnated hemostatic
bandages?

- tissue glue (spray), produced from pooled

human fibrin/thrombin?
“May carry a risk of transmitting infectious agents, e.g.

viruses, the variant Creutzfeldt-Jakob disease (vCJD) L PN RN T o

agent and theoretically, the Creutzfeldt-Jakob disease agglomerated (left) and non-agglomerated

(CJD) agent” (right) plasma powder is not dark as many
believe.

Monthly screening for HEV RNA
of NL plasma donations (96-pools, for SD-plasma)

Dutch donations screened for HEV RNA
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PCR screening of 96-pools. Total: 68/84419 HEV+
last 2 yrs: 1:870 donors HEV+ incidence: ~ 1% / jaar




HEV RNA positive blood donors

a) Baylis,Vox 2012; b) Vollmer, JCM 2012; c) Slot, EuroSurv. 2013; d) Cleland, Vox 2013;
e) Hewitt, Lancet 2014; f) Gallian, EID 2014; g) Sauleda, Transfusion 2014; h) Fischer, PlosOne 2015;
i) Ikeda, 1SS 2009; j) CBS Surveilance Report 2014;
k) pers. communication J.S. Epstein; ) Hogema, Transfusion 2015

Course of infection in 41 NL blood donors
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- Duration of viremia: 68 days 40
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Hepatitis E virus in blood components: a prevalence and Lancet, 2014
transmission study in southeast England

Patricia EHewitt, Samreen ljaz, Su R Brailsford, Rachel Brett, Steven Dicks, Becky Haywood, lain T R Kennedy, Alan Kitchen, Poorvi Patel, John Poh,
Katherine Russell, Kate | Tettmar, Joanne Tossell, Ines Ushiro-Lumb, Richard S Tedder

Serological and molecular evidence of a plausible Vox, 2014

transmission of hepatitis E virus through pooled plasma
A. Andonov,' G. Rock,? L. Lin," J. Borlang,' I Huopcr.' E. Grudeski,' J. Wu® & Members of the Canadian Apheresis Group

Hepatitis E transmission by transfusion of Intercept blood system-treated plasma
Hauser ea (France) Blood 2014

TRANSFUSION-TRANSMITTED HEPATITIS E IN GERMANY, 2013 Eurosurv. 2014

D Huzly, M Umhau, D Bettinger, T Cathomen, F Emmerich, P Hasselblatt, H Hengel, R Herzog, O Kappert, S Maassen, E
Schorb, C Schulz-Huotari, R Thimme, R Unmdssig, J J Wenzel, M Panning

Transfusion-transmitted hepatitis E in a patient with myelodysplastic
syndromes Blood Transf. 2014
Yukihiko Kimura', Akihiko Gotoh® Seiichiro Katagiri®. Yuji Hoshi*, Shigeharu Uchida*. Atsushi

Yamasaki®. Yoko Takahashi®. Katsuyuki Fukutake?, Toru Kiguchi®, Kazuma Ohyashiki?

Hepatitis E virus in blood components: a prevalence and Lancet, 2014
transmission study in southeast England

Patricia EHewitt, Samreen ljaz, Su R Brailsford, Rachel Brett, Steven Dicks, Becky Haywood, lain T R Kennedy, Alan Kitchen, Poorvi Patel, John Poh
Katherine Russell, Kate | Tettmar, Joanne Tossell, Ines Ushiro-Lumb, Richard S Tedder

2012-2013: 79/ 225,000 donations (1:2848) HEV+ (all gt3):
- 18/43 (42%) of recipients infected
- transmission associated with: high viral load, seronegative donor.

> Not all viremic donors transmit HEV.

Cave pseudo blood-borne transmission.
13 cases of “post-transfusion hep E” notified to Sanquin:
11/13 : all implicated donations HEV PCR negative (id NAT)

Apparently: even in hospitalised patients:
environmental infection risk >> risk of blood products !




HEV: inactivation and removal

ad interim assessment at Sanquin Blood Supply Foundation:

Effective removal or inactivation of HEV:
- Planova15N of Planova20N filtration

- Pasteurisation at 60 °C

- Immunoaffinity chromatography purification

Limited or no inactivation of HEV:
- SD treatment (HZ: may enhance infectivity?)
- Low-pH treatment
- Alcohol fractionation
- Neutralisation by anti-HEV antibodies
(due to a protective lipid layer covering HEV virions in blood:
only neutralisation in serum or cell cultures after SD- or protease treatment)

See:

Summary of workshop presentations in Appendix to reflection paper, of the “EMA
Workshop

on viral safety of plasma-derived medicinal products with respect to hepatitis E virus”

(London, Oct. 28th/29th, 2014); released for public consultation July 2015.

Infectious blood components:

—red blood cells (erythrocyte concentrate)
— platelets
— fresh frozen plasma

— SD-plasma when produced from non-screened units
— maybe: some specific antibody preparations

NB:
— modern pathogen reduction/removal techniques seem ineffective

Let’s put the risk of blood-borne HEV in perspective:




HEV parameters among NL donors

Incidence = 1.07% / year based on seroconverting donors in 2009-
2011 (Slot et al, 2014).
Duration and distribution of viremia taken from 41 HEV+ donors and
113 HEV+ donaties.
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Comparing the risk of HEV
infection via blood transfusion
and from other sources in NL.

The red dots indicate the risk
corresponding to receiving 1, 10,
20 and 40 components,

which equals the risk of living in
NL for 19 days, 6 months, 1.0 year
and 2.1 year, respectively

Based on:

The average overall risk of
transmission (Hewitt ea, Lancet);
adjusted for Dutch incidence and
distribution of HEV viremia.




HEYV risk of blood in perspective (2)

HEV dose and transmission
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Amount of HEV+ plasma and chance of
transmission, based on distribution of HEV
loads in NL donations.

Sanquin — Boris Hogema 2015.




HEV Infectivity for various blood products

Blood product

Red cell concentrates

Pooled Thrombocyte
concentrates in plaSma

Pooled Thrombocyte
concentrates in PASII

Apheresis platelets in
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Apheresis platelets in
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Quarantine plasma
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Living in the Netherlands for 1 year

Risk of living in NL for 1 year = risk of receiving 26 erythrocyte concentrates or 11.4 pooled
thrombocyte concentrates in plasma.
Risk of receiving 1 erytrocyte or thrombocyte concentrate = risk of living in NL for 14 and 32

days, respectively.

Disregarded: potential protection of recipients from previous HEV infection.




Risk of blood versus environmental risk

- Based on assumptions as shown, we estimate that in 2014 resp. 305
(method 1) or 266 (method 2) HEV transmissions occurred via blood
products in the Netherlands.

- Total number of HEV infections per year in NL is estimated to be
131,000 (16.8 million citizens; 1.07% seroconversion per year; anti-HEV
IgG seroprevalence 27%).

- Hence 0.2% of HEV infections is caused by blood products.

Sanquin (& its independent Medical Advisory Board) so far:

- Protect all citizens against '3rd major zoonosis',
not only recipients of blood.

- No HEV RNA screening of donors,
inform citizens and government about the silent outbreak.
(TV, questions to the Minister, etc).

Consider to take home:

- To screen or no to screen?
independent of actual HEV incidence in your country:
food-borne/environmental risk >> blood-borne risk

Managing immunosuppressed / compromised patients:
- diagnosis of hep E: skip serology, order HEV PCR.

- hep E mimics drug induced liver injury.

- hep E mimics graft-versus-host-disease of the liver.

- no protective immunity.

Transmission routes of HEV are still to be elucidated
(and to be eradicated).
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