Erasmus MC

Viroscience

WHERE SKILLS MEET TO STUDY & PROTECT




More than 250 pathogens and toxins are known to be transmitted
by food

Many pathogens also spread through water, direct animal or human
contact

"”D'::_,z,;‘:*h » 2003-2008: llinesses in 1,565 outbreaks caused by single
food, and reported to COC




Interactions among host, pathogen, and environment
can lead to the (re)emergence of infectious diseases
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= Intensive agricultural practices
= |ncreased interactions between humans, domestic animals and wildlife

= Environmental “commons” such as water: contamination
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Rioolwater in de zee: Stranden op Tenerife gesloten voor

zwemmors Afvalwater van nieuw
ziekenhuis Curagao gaat in
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Fecal oral transmission

Food handler
High incidence
Human pathogens
End of chain
Local, endemic

Norovirus, Sapovirus,
Hepatitis A

Berries, ready to eat food

|

Fecal oral transmission
Food production phase

High incidence

Human and animal pathogens
Globalisation

Mixed infections > risk

Early in chain

Diffuse widespread

Norovirus, sapovirus,

rotavirus, Hepatitis A
hepatitis E, enterovirus

Shellfish, irrigated products

Oral transmission
and food handling
Zoonotic

Early in chain

Rare

Globalisation
Emerging infections

Avian influenza, SARS,
SARS-CoV-2?, Nipah,
Ebola

Meat, animal products



The most common viral cause of
diarrhea

Each year 1 in 20 people gets
infected

r

Contaminated seafood, crops,
outbreaks in health care settings
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Large amounts of virus is

Dissemination
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Imported frozen berries suspected in hepatitis A outbreak

Modes of hepatitis A virus transmission* . e L Belangrijke
APy s, veiligheidswaarschuwing

Person-to-person contact
Transmission within households

Sexual transmission

Residential institution transmission

Daycare center transmission

Transmission among military personnel

Outbreak Investigation of Hepatitis A Virus:
Contact with contaminated food or water Strawberries [Mﬂ? 2022}

Consumption of raw or undercooked shellfish, . - _ :
vegetables, or other foods v ) 4 : R

Consumption of foods contaminated by infected food
handlers

Blood transfusion

Illicit drug use

* Hepatitis A virus is usually transmitted via the fecal-oral Sun-dried tomatoes

route, either via person-to-person contact or consumption

of contaminated food or water. é



Course of hepatitis A

Clinical illness

Infection

—_—
|
b

Response
=
@
3
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Timeline for hepatitis A manifestations.

ALT: alanine transaminase; HAV: hepatitis A virus; Ig:
immunaoglobulin.

Copyrights apply

Symptomatic illness due to HAV
occurs in more than 70 percent of

adults. Symptoms are uncommon in
children <6 years of age.

Fecal-oral route

Incubation period: 30 days (15-50)
Nausea, vomiting, anorexia,fever,
malaise, abdominal pain, jaundice,
pruritis.

Hepatomegalie 80% of cases

<1% acute liver injury

Vaccine is available
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SARS - wild animals
Nipah — palm sap, fruits>pigs>people
Avian influenza- food handlers, blood
Filoviruses — hunters, food handlers
Monkeypox — hunters

Rift valley fever — animal products,
slaughter

International food contamination
events occur frequently

Can be vehicle for dissemination of
infections, even if not primary mode
of transmission






Paramyxoviridae, henipah viruses
General malaise, encephalitis

Nipah outbreaks Bangladesh, India,
Malaysia, Singapore

Contaminated fruit/palm sap
Malaysia: Sept 1998-May 1999:

Pigs infected: 283 human cases of
acute encephalitis: 109 deaths (CFR




Non-enveloped RNA virus belonging
to Hepeviridae family

27-34 nm in diameter, 7.2 kb + sense
SSRNA

Transmission feco-oral, contaminated
water/food

Four genotypes

NIGERIA

gt 1-2 outbreaks in resource limited “Peoiks gii it Al o padie B

countries because they don't have soap or clean
water”

gt 3-4 zoonotic, in humans/pigs/game,
In industrialised countries



[ Genotype 1and 2
« Endemic
« Waterhoma

Kamar, Lancet 2012




Fever

Fatigue

Loss of appetite
Nausea
Vomiting
Abdominal pain
Jaundice asymptomatic y
Dark urine a “".’:".’#"

Clay-colored stool

Reported range S:AS infection from 1:2 to 1:13.
Mortality gtl: overall 1-4%, pregnant women 15-25%

Neurological symptoms
A DEPARTMENT oF Erasmus MC



HEV RMNA in blood

HEV RNA in faeces

Jaundice

+—»

—— Serum transaminase
—— HEV IgG
—— HEV IgM

Number of weeks post infection

Dalton et al, Lancet 2008
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HEV in the news

Wild kan besmet zijn met hepatitis E B &

20 november 2010 12:30

Wilde mwiinen an adelharten kunnen besmet zijn met het hepatitis E virus (HEV). Dat zei een
jk=sinstituut voor Volksgezendheid en Milieu (RIVM) dinsdag naar

it in Splits. Door het eten van rauw vlees van besmette dieren kunnen
jgen.

- age zn er ziek
One in ten sausages may carry the hepatitis
virus: Cases of rare deadly strain have oo de
: © """ in ayear et gebied.
[ 17 Januar 2014 Artsen net nl | % rare, cases have risen by nearly 40 per cent in a year B
Hepatitis E kan verlammingen veroorzaken ted will die, rising to one in five pregnant women = ratis
I ) jerous pork product - they contain Bver meat € gevallen
Hat hepatitia BE-virus kan niet allaan arnatigs maal gaar
leverontst=king veroorzaken, maar ook baee acute 1 1 _ _
renuwRandoeningen, dia gapaand kunnen gasn mek o 2013 | SPATED: 21 xgﬁ'ﬂ.m,%” 15-09-13
RS |.ll1:'|1lllgtl:i. 5 EEr MEens=en
KerStd'n‘ Oit Blijkt wit onderzoek van het Eresmus MC gepubliosesd in <en, verloopt net als hepatitis & en geneest na verloop van tijd.
Feuradogy, Heb gaal om hal gyndyssm van Gudllain-Banme o — —

- olodische ampotrafie, ook wel et synadrgoim van PRISONaas = .
B . Baldae ziektes kunman de Bdematan sk at “Yarkens"’lms

g+ lammen

pimplicatic

UG Beide uralogiEche aandoeningen wWas ol bekend Gab 7e

nden optreden als ernstige complicatie na aen milds nfactia
porzaak gt bij sen verkeerds eactis van hest

mn

BN-de Stem 28 juni 2011



HEV transmission in developed countries - zoonosis

Cormuengtion of fooad

1:1000 bhloeddonoren in
NL HEV|viremisch!

55% fecal
tanks HEV
RNA Pos

Goats, sheep, coes, cats, dogs

Kamar et al, Lancet 2012



FIGURE 2

Anti-hepatitis E virus IgG seroprevalence in 10-year
age groups of blood donors, the Netherlands, 2011-2012
(n=5,239)

60  m—

HEV IgG seroprevalence
ranged from 13% among
40 — donors younger than 30
years to 43% in donors
older than 60 years

20 —

Anti-HEV 1gG seroprevalence (%)
|

l|||l|l|l|l|l|

0 10 20 30 40 50 60 70

The first group represents donors between 18 and 29 years rather A DEPARTMENT oF Erasmus MC
than a 10-year group. Error bars indicate the 95% confidence
interval for each age group.



79 patients

61 immunocompromised
35 solid organ recipients
18 hematological patients
2 both SOT/haematological malignancy
6 other

18 “immune competent”
15 patients received no iImmunesuppressants

2 patients received prednisolone and 1 patient received
methotrexate

A DEPARTMENT oF Erasmus MC



79 (100%) patients |

3(3.8%) 74 (93.7%) 2(2.5%)
Transient viremia Etevated liver enzymes Clinical outcome unclear
43 (54.5%) 5(6.3%) 26 (32.9%)
Acute hepatitis Lost to follow up Chronic hepatitis
40 (50.7%) 21(2.5%) 1(1.3%) 20 (25.3% 2 (2.5%) 4 (5.1%)

HEV clearance Deceased, still HEV+ In follow up HEV clearance Deceased, still HEV+ In follow up

A DEPARTMENT oF Erasmus MC
Pas SD et al. EID 2012, Versluis J and Pas SD et al, Blood 2013
CM Nijskens, SD Pas et al, J Clin Virol 2016 Jan; 74 (82-7)



Chronic HEV infection is reported in the transplant setting (both SOT
and hematological patients)

= Persistent viraemia

= Persistently raised transaminase activity

» Histological features associated with chronic hepatitis
= Evidence of rapid development of cirrhosis

PCR Is superior to serology to detect infection in immunocompromised
patients

Drug induced liver injury: be aware of hepatitis E virus
A DEPARTMENT oF Erasmus MC



Parameters of HEV confirmed cases of SOT
and AlloHSCT group

. Allo-HSCT
SOT - recipients recipients ULN
Median (range . =AY
(Engy) Median (range) ()
Peak ALAT (U/L) 329 (70-909) 430 (213 — 1507) 33/44
Peak HEV RNA (log IU/ml) 7.21 (6.15-8.30) 7.26 (5.34-8.49) NA
period of HEV RNA positivity (mos) 10.8 (6.3 -55.1) 6.4 (1.6 —42.4) NA

time between the Tx and first HEV-RNA

positive (mos) 23.9 (-3.6 — 240) 46 (-2.1 - 18.3) NA

Lag time PCR pos prior to HEV IgM (days) NA

64 (-35 —842) 65 ( 0 -245)

Lag time PCR pos prior to HEV IgG (days) 129 (0- 842) 126 (-594 — 351 NA

Pas SD et al. EID 2012, Versluis J and Pas SD et al, Blood 2013
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Individual Knodell score (HAI) of
liver biopsy specimens
heart transplant recipients



Course of infection in AlloHSCT recipient
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Course of chronic HEV infection in LTX patient i«;%-»g
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Neurological
= Guillan Barre Syndrome

= Neuralgic amyotrophy

= Encephalitis/myelitis

A Reported extrahepatic organ
manifestations in the context of
hepatitis E virus infection

Enveloped viruses
in the periphereal
blood

Meningitis Wﬁi:?
A

Thyroiditis
Neuralgic
amyotrophy
Cryoglobulinemia ——s
Myocarditis \

Pancreatitis

Glomerulonephritis

Lymphoma/
thrombocytopenia

Arthralgia/
myalgia

Guillain-Barre
syndrome

29 \ ](

Non-enveloped viruses
being excreted in stool g




Post-infectious immune-mediated polyradiculoneuropathy
Incidence 1-2/100.000/year (life-time risk of 1:1000)
Clinical features:

* rapidly progressive weakness in legs and arms

* proportion with involvement cranial and/or sensory nerves (.

* respiratory failure requiring ventilation at ICU (25%)

Pathology:
* Demyelination and macrophage infiltration:

* (axonal degeneration)

Clinical course;

* acute onset and monophasic

A DEPARTMENT oF Erasmus MC

* frequent residual disability (15% wheelchair bound)



Immune- mediated post-infectious peripheral nervous system disorder

At presentation a minority of NA patients have mildly deranged liver
function tests of unknown cause

HEYV testing was conducted in a retrospective cohort of 28 Cornish NA-
patients (2011-2013) and a well-defined prospective cohort of 38
consecutive Dutch NA-patients (2004-2007).

Acute phase, pretreatment serum samples were analyzed for the

presence of anti-HEV IgM and IgG and HEV RNA (quantative real-time
PCR).

A DEPARTMENT oF Erasmus MC
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Viral factors: Host factors:

Genetic Genetic/immunological
v ¥
Clinical asymptomatic ~
SRERL Acute hepatitis E
l Immunodeficiency
Acute liver
il
e failure o
"y hepatitis E

|

Y \ J
Extrahepatic manifestations of HEV infections
4
[ h
Viral factors: Host factors:
Genetic Genetic/immunological
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Chronic HEV infection is reported in the transplant setting (both SOT
and hematological patients)

* Persistent viraemia

* Persistently raised transaminase activity

» Histological features associated with chronic hepatitis
- Evidence of rapid development of cirrhosis

PCR is superior to serology to detect infection in immunocompromised
patients

Therapeutic options for chronic HEV includes tapering
Immunosuppressiva and secondly ribavirine,

Extrahepatic manifestations have been associated with HEV
A DEPARTMENT oF Erasmus MC
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