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Wat is hepatitis E?

Klinische presentatie hepatitis E virus

Transmissie hepatitis E virus (hoe loop je het op)

Beloop hepatitis E virus infectie in
Immuuncompetente patiénten
Immuungecompromitteerde patiénten

Diagnostiek

Therapie voor hepatitis E virus besmetting

Extrahepatische manifestaties van infectie met hepatitis E virus
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Wie heeft wel een een Hepatitis E virus test aangevraagd in zijn/haar
patiént?

Wie kan op HEV laten testen in zijn eigen ziekenhuis?

Wie houdt er van droge Franse worstjes?
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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 gt 1-2 outbreaks in resource limited countries
gt 3-4 zoonotic, in humans/pigs/game, in
Industrialised countries
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Courtesy: Tao, 2009




AV

[ Genotype 1and 2 [ Genotype 3 [ Genotype 3 [T Genotype 4
+ Endemic + Sporadic + Hyperendemic + Sporadic
 Waterborne « Zoonotic area + Zoonotic

Kamar, Lancet 2012



Fever

Fatigue

Loss of appetite
Nausea
Vomiting
Abdominal pain
Jaundice asymptomatic y
Dark urine - ‘:_%&

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
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HEV ENA in blood —— Serum transaminase

— HEVIgG
HEV RMA in faeces > —— HEV IgM
Jaundice

+“—r

Number of weeks post infection
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Dalton et al, Lancet 2008



HEV In the news

Wild kan besmet zijn met hepatitis E M=

20 november 2010 12:30

Wilda'swiinan an adalharten lcunnen besmet zijn met het hepatitis E wirus (HEV). Dat zei een
jksinstituut voor Yolksgezondheid en Milieu (RIVM) dinsdag naar

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

" —r an er ziek
One in ten sausages may carry the hepatitis
virus: Cases of rare deadly strain have Blon de
~ """ in ayear et gebied.
anuar Art tnl )
17 januari 2014 resennet.n 'y rare, cases have risen by nearly 40 per cent in a year
Hepatitis E kan verlammingen veroorzaken ted will die, rising to one in five pregnant women - Hepatitis
L B i B Jerous pork product - they contain liver meat e gevallen
Het hepatitis E-virus kan niet alleen ernstige maal gaar
leverontsteking veroorzaken, maar ook twee acute 1 1 _ _
zenuwaandoeningen, die gepaard kunnen gaan met er 2013IUPDATED:21:3SQI'§SIS|¥ammUa§I| 15 09 13

2 verlammingen.
Kerstdine '

Dit blijkt uit onderzoek van het Erasmus MC gepubliceerd in <en, verloopt net als hepatitis A en gensest na verloop van tijd.
Neurology. Het gaat om het syndroom wvan Guillain-Barré en . .
neurologische amyotrofie, ook wel het syndroom wvan Parsonage

-
-Turner. Beide ziektes kunnen de ledematen ernstig _'-‘t ‘;’arkens‘flms‘

verlammen.

EEr Mensen

Complicatie -2
Van beide neurologische aandoeningen was al bekend dat ze
konden optreden als ernstige complicatie na een milde infectie.
De oorzaak ligt bij een verkeerde reactie van het
immuunsysteem op deze infectie, waarbij ook het
zenuwweefsel wordt beschadigd.

m

BN-de Stem 28 juni 2011



HEV antibodies as well as HEV RNA
significantly associated with hepatitis

In pigs (Martin et al., 2007 (p=0.01 and
p=0.03 respectively)

Hep E virus in Porcine hepatic lesions
(Lee et al., 2007)



HEV transmission in developed countries - zoonosis

Consumption of food
Meat
Shellfish Crops preparation

1:1000 bloeddonoren in
NL HEV | viremisch!

wvater

55% fecal
tanks HEV
RNA Pos

Direct
transmission

Animals
Goats, sheep, cows, cats, dogs

Kamar et al, Lancet 2012



HEV infection wild boar meat barbecue
(Japan 2003)

HEYV infection from deer meat (Tel et al.,
2003)

HEV detected in oysters (Koizumi et al.,
2004)

HEV (RNA) detected in swine livers at
retail (Bouwknegt et al., 2007; Savic et
al., 2010)

HEYV infection from pig liver sausage
(Figatelli) (Colson et al., 2010)




FIGURE 2
Anti-hepatitis E virus IgG seroprevalence in 10-year
age groups of blood donors, the Netherlands, 2011-2012

(n=5,239)
_ HEV IgG seroprevalence
g ranged from 13% among
g s — donors younger than 30
3 years to 43% in donors
: 7 older than 60 years
k:‘g;
5 20 —
g pa—
d | | | | | | | | | | | | | |
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Age
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.



= 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
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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
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79 (100%) patients

3 (3.8%) 74 (93.7%) 2 (2.5%)
Transient viremia Elevated liver enzymes Clinical cutcome unclear
43 (54.5%) 5(6.3%) 26 (32.9%)
Acute hepatitis Lost to follow up Chronic hepatitis
40 (50.7%) 2 (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

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)
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Parameters of HEV confirmed cases of SOT
and AlloHSCT group

SOT - recipients ARSI

Median (range)

recipients
Median (range)

Peak ALAT (U/L) 329 (70-909) 430 (213 — 1507) 33/44
Peak HEV RNA (log 1U/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

bositive (mos) 23.9 (-3.6 — 240) 4.6 (-2.1-18.3) NA

Lag time PCR pos prior to HEV IgM (days) 64 (-35 —842) 65 (0 -245) NA

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, Blooo



Patient characteristics of the Allo-HSCT cohort
(n=328)

Median age of transplantation (years) 50.4 (17-66)
Male 178 54%
Sexe (number, %)
Female 150 46%
UCB 48 15%
Type of alloHSCT MUD 141 43%
SIB 149 45%
Acute grade | 42 13%
_ Acute grade II-IV 130 40%
Liver GVHD (number, %) —
Chronic limited 32 10%
Chronic extensive 122 37%
Number of Patients alive at EOF(n, %) 180 55%
Median Time to follow-up (range, months) 40.9 (10-77)

A DEPARTMENT ofF Erasmus MC

GVHD, graft versus host disease; UCB, umbillical cord-blood; MUD, matched- unrelated donor; SIB,
sibling; EOF end of follow up



Study results

328 patients included

h 4

serologic screening prior
to alloHSCT
n=328 samples

Y

lgG positive n=41 (12.9%)
IgM positive n=2 (0.6%)

|

X2 independancy test «
p20313 or Erasmus MC




Characteristics of HEV confirmed patients (n=8)

Heam. | Stem cell
Patient| Sexe |disorder| source

1 M AML uCB
2 F NHL MUD
3 F MDS MUD
4 M CLL MUD
5 M AML MUD
6 M NHL MUD
7 F SAA uCB
8 M AML UCB

A DEPARTMENT oF Erasmus MC
AML, acute myeloid leukemia;CLL, chronic lymphoid leukemia;MDS, myelodysplastic syndrome; NHL,
non-Hodgkin lymphoma; SAA, severe aplastic anemia;
* Patient died having a HEV viremia



22
8
Individual Knodell score (HAI) of

liver biopsy specimens
heart transplant recipients



Course of infection in AlloHSCT recipient
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Course of infection in an alloHSCT recipient
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Reactivation In
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tapering iImmunosuppression

a reduction in immunosuppressive therapy, mainly
Immunosuppressants that target T cells, results

In HEV clearance in nearly 30% of solid-organ
transplant recipients with chronic hepatitis
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Therapeutic options for chronic HEV

= Tapering immunosuppression
= Peg-interferon

= Ribavirine
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Serum HEV Concentration

(log;, copies/ml)

— Patients with a sustained virologic response
— Patient with a partial response
— Patients with a recurrence of HEV replication

Detection limit

Baseline 1 Mo 3 Mo End of 1Mo 3 Mo 6 Mo
Therapy  after after after

Endof Endof End of

Therapy Therapy Therapy
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Outcomes of ribavirin therapy in SOT with HEV . “’
e 2

59 Transplant recipients with HEV viremia '& G5

59 Received ribavirin therapy
/
56 Had a response % Had arunknown response 1 Had a partial response
status
\ '
46 Had a sustained virologic 10 Had a recurrence of HEV
response replication
/
2 Died 6 Underwent re-treatment 1 Underwent re-treatment
2 Did not undergo re-treatment
/
4 Had a sustained virologic 1 Had HEV clearance and was 1 Had HEV clearance by 3 mo 1 Had HEV clearance and was
response still receiving therapy after the end of therapy still receiving therapy
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Kamar N et al. N Engl J Med 2014;370:1111-1120.



No resistance; ribavirin has no known direct effect on a specific viral target

Recurrence of HEV replication after cessation of ribavirin tx: although lack
of detection of HEV in the serum, HEV replication may persist at other
sites such as the gut

G1634R mutation: virulence mutation; increased replication capacity
Side effects ribavirin:

Reduction ribavirin dose (29%)

Use of erythropoietin (54%)

Blood transfusion (12%)
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Ribavirin as monotherapy may be effective in treating chronic HEV
Infection.

A 3-month course seems to be an appropriate duration for this therapy,
though a longer therapy can be given to

heavily immunosuppressed patients

patients who still have viremia 1 month after the initiation of
therapy.

patients with shedding of HEV in faeces, while serum is negative

Prospective studies are required to determine the most beneficial dose
and duration of ribavirin therapy.
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Viral factors: Host factors:

Genetic Genetic/immunological
v v
Clinical gsymptomatlc Al hepetils =
viraemia
l Immunodeficiency
Acute liver
Recover e hlionle
y hepatitis E
\ \/ l
Extrahepatic manifestations of HEV infections
%
( R
Viral factors: Host factors:
Genetic Genetic/immunological
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Neurological
Guillan Barre Syndrome
Neuralgic amyotrophy

Encephalitis/myelitis

Nephrological

Glomerulonephritis

Hematological
Thrombocytopenia
Cryoglobulinemia
MGUS

Other

Acute pancreatitis
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Brachial plexograms of anti-HEV IgM associated f\‘ I
NA patients t, \\

normal left brachial plexus

superior trunk

middle trunk

lateral cord

radial nerve
inferior trunk .
median nerve
medial cord pRSRYRRESR ulnar nerve
PT1 right left

PT2

PTS
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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

* frequent residual disability (15% wheelchair bound)
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Total included
n=402

GBS patients
n =201

/ 7~ SN\ - SN
anti-HEV IgM - anti-HEV IgM N anti-HEV IgM - anti-HEV Igh +\
anti-HEV IgG - anti-HEV 1gG - anti-HEV IgG + anti-HEV 1gG +

n=108 n=1 n=483 n=9

\ \

HEV RNA serum HEV RNA serum HEV RNA serum HEY RNA serum
not tested n=1 n=0 n=2
HEV-RNA faeces

n=1

heatthy controls

n =201

Pl
/ N N

anti-HEV IgM - anti-HEV IgM + anti-HEV IgM - anti-HEV IgM +

anti-HEV 1gG - anti-HEV 1gG - anti-HEV 1gG + anti-HEV IgG +
n=124 w:/ n=76 n:‘l/
HEV-RNA serum HEV-RNA serum

not tested n=0




Serum anti-HEV IgM Serum anti-HEV 1gG
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GBS HC GBS HC

(n=201) (n=201) (n=201) (n=201)

Sero-

preva|ence 5.0% 0.5% 45.8% 38.3%
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Adjusted

Odds ratio

HEV serology Odd(zlr)atlo

Anti-HEV IgM 10.5 0011
positive (13'826) .
; 1.4

Anti-HEV IgG
positive (09_20) OE0

(CI)

9.7
(1.2-77.0)

1.4
(0.9-2.1)

0.032

0.149
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» 70% had elevated ALT levels (median 70 IU/L, range 26-921)
* No antibodies against gangliosides.

» The majority of HEV-associated cases of GBS had a sensory-motor and
demyelinating form of GBS, the predominant subtype of GBS in The Netherlands

*The presence of anti-HEV IgM in GBS patients was not related
. age
. gender
. disease progression
. disease severity
+ cranial nerve deficits
+ sensory deficits
. treatment
. electrophysiological subtype

+ clinical outcome after six months
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Wie denkt dat hij/zij in de toekomst een Hepatitis E virus test gaat
aanvragen in zijn/haar patiént?

Wie houdt nog steeds van droge Franse worstjes?
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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, (PEG-IFN)
A DEPARTMENT oF Erasmus MC
Extrahepatic manifestations have been associated with HEV
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