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Intfroduction

» | 'infection VHE largement répandue dans le monde,
sporadigue ou epidéemique

» Probleme de santé publique
» 70 millions de cas dans le monde / an

» 3,3 millions de cas symptomatiques d'hépatite E / an

» | 'hépatite E aurait provogqué environ 44 000 deces en
2015

» Premiere cause d'hépatite virale aigué dans le monde.

WHO. Hepatitis E: Fact Sheet. 2020.




195

57 épidéemies

2020

Yeari(s) Country Mode of Transmission Reported Ref.
19551956 India Waterborne 20,300 [80]
1978-1979 Kashmir Waterborne =270 [23]

Sewage
1980-19581 Algeria contamination—river 788 [81]
water
1982 Myanmar Waterborne 399 [82]
1983 MNamibia Waterborne hundreds [79,83]
19831984 Cote d'Ivoine Waterborne h23 [54]
1985 Turkmenistan Waterborne 16,175 [85,86]
1985 Botswana Fecal contamination of 773 [57]
water
1986 Mexico Contaminated well 200 (5]
water
1988 Somalia Waterborne 106 [89]
1988-1989 India Contaminated drinking 51 (90]
water
19881989 Ethiopia After monsoon rains =750 [91]
1989 Myanmar Contamina tion—water 93 [92]
‘ supply by feces
1991 India Contaminated river 70,000 ! 93]

water (Ganges)

Srinivas Reddy Pallerla, Pathogens 2020, 9, 856



Journal of Medical Virology 16:257-263 (1985)

Epidemic non-A, non-B Viral Hepatitis in
Algeria: Strong Evidence for Its
Spreading by Water

El-Hadj Belabbes, Abdelmadjid Bouguermouh, Ahmed Benatallah, and
Gana llloul

Institut Pasteur d’Algérie, Annexe de Sidi Fred|, Algiers, Algeria

A waterborne epidemic of non-A, non-B hepatitis occurred in Medea, an Algerian
town of 68,000 inhabitants during the autumn and winter of 1980-1981. About 6
weeks before the epidemic, there had been a chlorination failure and an accidental
sewage contamination of the river water that supplied large parts of the town.
From October, 1980, to January, 1981, 788 cases were notified. This epidemic
affected mostly young adults, who wsvally recovered; however, a high rate of
maortality was noted among pregnant women (nine patients, nine deaths). Serolog-
ical examinations performed on 57 hospitalized patients excluded both hepatitis A
and B. The waterborne nature of the epidemic was suggested by a study of the
case distnbution according to water supplies. The epidemic was severe in the
areas supplied by the untreated river water. Few cases were reported in the areas
receiving spring water, where chlorination never failed. A mild incidence of
infection was noted in the areas supplied by a mixure of untreated river water and
chlorinated spring water.

Key words: epidemic non-A, non-B; waterborne hepatitis; non-A hepatitis; epidemic hepatitis




Hepatitis E virus genotypes 1 and 3 in wastewater samples
in Tunisia

A. Béji-Hamza - M. Hassine-Zaalrane - H. Kheélifi-Gharbi - S, Della Libera -
M. ILaconelli - M. Muscillo - S, Petricea - A. R, Ciccaglione - R. Bruni -
S. Taffon - M. Aouni - G. La Rosa Arch Virol. 2015 Jan;160(1):183-9

150 prélevements d'eaux usées, PCR; 3 VHE+, 2G 3 et 1 G

Epidémiologie des hépatites virales dans le Grand Maghreb
Epidemiology of viral hepatitis in the Maghreb

M. Lahlah, H. Abid, A. Lamine, N. Lahmidari, M. El Yousfi, D. Benajah, M. El Abkan, A lbratumi, N. Aqodad

LA TUNISIE MEDICALE - 2018 ; Vol 96 (10/11)

Pays Population Année \ Séroprévalence IgG
Maroc DS 2004 250 2-11% (NSE)
Maroc Militaire 2007 499 12%
Tunisie Femmes 2006 404 12.1%
enceintes
Tunisie DS/HD/ 2009-2012 791 6,8%
Hémophiles




Virologie

» VHE idenfifié en 1983, HI‘

» particule spherique de 27-34 nm
de diametre a symétrie
icosaédrique, non enveloppée

Naked HEV virion quasienveloped HEV virion

» Génome viral cloné en 1990

®» | e genome viral est un ARN de

polarite positive de 7,2 Kb ol Nl-ADIR - A - O ool
comportant deux régions non - SR
codantesen 5' eten 3’ et 3 creme AT

cadres ouverts de lecture (ORF) Génome VHE

Thakur V. Front Microbiol. (2020)11:577339.
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Gl G2 G3 G4
[ | T

Distribution mondiale du VHE selon les
genotypes

G1 a été isolé a Delhi Inde
G2 Mexique

G3 US
G4 Taiwan

Thakur V. Front Microbiol. (2020)11:577339.



Epidémiologie: Sources de fransmission

N N CH N

Féco-orale / Contamination de I'eau potable

Ingestion d’aliments souillés /excréments + +
Ingestion viande de porc /sanglier / cerfs/ ++ +
Ingestion crustacés
Contact animaux hotes (professions exposées ++ +
Transmission verticale / périnatale +
Transmission sanguine + +
» o Gl et G2:humains aniMmaux
» Réservoir humains » qdulte 50-55 ans, sex-ratio: 3
» Sujet jeunes 15-30 ans » Cas sporadiques / rarement épidémie (Europe,
. , A
» MTH, transmission féco-orale LA

Srinivas dy Pallerla, Pathogens 2020, 9, 856 Hewitt PE, Lancet. 2014;384(9956):1766-1773. Gallian P. Transfusion. 2017;57(1):223-224.

» 23 et G4: zoonotiques touchant I'homme et les
Clinical Biver Disease, VOL 15, NO S1, FEBRUARY 2020



Fpidémiologie - Prévalence

Pays population  Prévalence Pays population Prévalence
IgG IgG

Belgique Patients 14% Espagne DS 19,96%

Allemagne PG 16,8% UK DS 16%

Croce DS 9 43% USA DS 12-18,8%

Irelande _ 5,3-8% france
Italie
Israel DS 10,6%
Pologne
Japon PG 5,3%
Pays bas DS / PG 31% / 28,7%

Australie

Capai L. Viruses 2019, 11, 84



HVE: Quand y penser ¢

a évoqguer devant toute hépatite aigue, de retour d'une zone
d’endémicité pour le VHE

» cn cas de décompensation d'une cirrhose inexpliquée / ACLF (surtout si
zone d'hyperendémie) verosemations 55N 1478 3225

CLINICAL STUDIES

Clinical features and predictors of outcome in acute hepatitis A and
hepatitis E virus hepatitis on cirrhosis

Yellapu Radha Krishna, Vivek Anand Saraswat, Khaunish Das, Goel Himanshu, Surender Kumar Yachha,
Rakesh Aggarwal and Gour Choudhuri

Department of Gastroenterology, Sanjay Gandhi Postgraduate Institute of Medical Scences, Lucknow, India

» Hépatite chez la femme enceinte

» Hépatite aigue / chromque chez un transplanté d’ organes (SOT)

Submit a Mamuscript: https:/ /www. f6publishing.com Whorld | Gastroen 1 2021 March 28; 27(12): 1240-1254

DOI: 10.3748 /wijg.w27.i12.1240 ISSIN 1007-9327 (print) ISSN 2219-2840 (online)

META-ANALYSIS

Hepatitis E in solid organ transplant recipients: A systematic review
and meta-analysis




Hepatite aigue

InCUbOTIOn 2_5 semaines -HERIr in blood (of ~1-2 weeks duration)

= Tableau clinique: HEV in stool (of ~34 weeks duration)

» souvent Clsymp'l'omaﬂque (Gs ++) | | Jaundice (of ~3-4 weeks duration)

» Heépatite virale aigue, ictere, cytolyse
+++

IgG anti-HEV

= Duree 4-6 semaines, guérison spontanée
en général

Start of symptoms

’

IgM anti-HEV

» Forme grave sujet agé, cirrhose, femme
enceinte genotype 1!

Titre of antibody or ALT levels (arbitrary units)

» Formes neurologiques 16,5% des cas
d’hépGTlTe Gigue 2 % ! ! ! 4 ! 1,GT|me (weeks)

1. Péron JM. J Viral Hepat. 2007;14(5):298-303. 2. Abravanel F. J Infect. 2018;77(3):220-226.



DIagnostic

Infection status Positive markers

Current infection - acute o HEVRNA
HEV RNA + anti-HEV IgM
HEV RNA + anti-HEV 1gG

HEV RNA + anti-HEV IgM + anti-HEV IgG
Anti-HEV IgM + anti-HEV 1gG (rising)
HEV antigen
Current infection - chronic o HEV RNA (t anti-HEV) >3 months

o HEV antigen
Past infection o Anti-HEV IgG

“Patients with re-infection are typically anti-HEV IgM negative, but IgG and PCR
positive. HEV, hepatitis E virus.

European Association for the Study of the Liver. Journal of
Hepatology 2018 vol. 68 j1256—-1271




Formes clinigues e ©

®» Forme asymptomatique
plus souvent G3/4

--------------------------

{aHEV- -specific T cell response ‘:
=NK Cell activated

» Aigue / fulminante — -5 ‘3!’?[‘3?5?5’_Tf?§.f5??}'i'1‘:‘.‘[“,
H inical asymptomatic mptomatic
(femme encelnfe) G] /2 cleayranie \I’-[eSatitisE
» Chronigue ARN +> 3 mois; | | |
SUII‘"I'OU'I' ,63/4 (lmmunQ— Immunocompetent Immunocompromised
deprime / fransplante PR R ! o ' iy
d’orgcmes) L HEV HEV  HEV HEV
ACLF .- infection infection infection infection
» ié‘ = i l | l HEV RNA+ve for
1 € fa: >3 months
- 1 1 1€ £ Acute Acute liver Chronic HEV
- ﬁﬂ%%ﬂgg?@?:cg)gsee?(\{l%c E§ e E Hepatitis E failure infection
- £ 2! |
e I i R~ o ——ae 5
hépatiques L (P T e (empared el
(neurologiques / renales) disease i reome
\pomorpism [ gvolten
Long term Acute or chronic
~protection Liver failure?
Thakur V. Front Microbiol. (2020)11:577339. (sNeutralizing antibody

\ \ \ = HEV specific T cell memory '

____________________________



5

s CD30+cutaneous T cell

lymphoproliferative disorder 16, 5% des patients VHE+ -

l.compétents > l.déprimés
(22 6% VS. 3 2%, P<0 001)

| Relapse of IgA neuropathy : A ot
| = Cryoglobulinemia - 3

F°Ch,r.°mque i . GulllamBarresyndrome E
Protéinurie ++ . = Neuralgic amyotrophy |
. = Encephalitis E
. = Myelitis '
= Myositis
: . Thrombocytopema fréquente : : ‘;lelgb;:las;neunts .
. *  Monoclonal gammopathy 25% uf HEV iln  Seizie §
: Eeg;tll};n:naenn?;na : Extra-hepatlc = Pseudomotorcerebri
i h e Manifestation . ® Oculomotor palsy E
e Hemop a%“Y“C SV _ + = Polyradiculoneuropathy |
isssthrambobicthrombocyteperiash ' Mononeuritis multiplex |
Purpura ;= Feripheralneuropathy .

Myocardltls v

., SRS
. = Autoimmune thyroiditis !

\\ Thakur V. Front Microbiol. (2020)11:577339.




Hepatitis E virus (HEV) infection in patients with cirrhosis
is associated with rapid decompensation and death™

. - . 1= e 3

Subrat Kumar Acharya'*, Praveen Kumar Sharma', Rajbir Singh’,
T 2 l : 2 Q 2
Sujit Kumar Mohanty”, Kaushal Madan®, Jyotish Kumar Jha®, Subrat Kumar Panda

Des patients consécutifs atteints de cirrhose et des témoins sains ont été inclus,

107 cirrhofigues et 200 témoins.

HEV RNA +: 30 (28%) groupe cirrhotiques et 9 (4.5%) dans le groupe témoin

Group | - ACLF, Group Il - decompensation chronique , Group lll = cirrhose compensée

/

Variables Group | Group II Group 11 p value
Number of patients 4 12 33

HEV RNA +ve 21 (50%) 6 (19%) 3 (10%) 0.002
Mortality (4 weeks) 21 (50%) 6 (19%)° 0" 0.001
Mortality (12 months) 27 (64.3%) 16 (50%) | (3%)" 0.0001

S. Kumar Acharya et al. / Journal of Hepatology 46 (2007) 387-394



Variable

Cirrhotics with HEV infection

Cirrhotics without HEV infection  p

/ Total

Cumuilative survival

1.0

Number of patients 30 1
Age in years (mean +SD) 46+ 146 445+131 NS
Sex (malefemale) 24:6 59:18 NS
Categorization to Group [ arrhosis (acute on chronic liver failure) 21 (70%) 21 (27%) 0.001
Complication at 4 weeks*
Variceal bleed 7 (23%) 14 (18%) NS
Spontaneous bacterial peritonitis (SBP) 2 (7%) 9 (12%) NS
Encephalopathy 18 (6F4G) 19 (25%) 0.001
Renal failure 15 (5004) 11 (14%) 0.002
Infection 8 {2-."%] 7 {9%] 0.04
Mortality
At 4 weeks 13 (43%) 14 (22%) 0.001
Within 12 months 8 (27%) 9(12%) 003
21 (TMF4) 23 (30%%) 0.001
T 1.0
e — Group Il
k)
2
P=0.004
T HEV non-infecied
Group Il 3 B
:
g 5 F=0.003
E 4
§ HEY super-infected
S " u
2
A
- - - - - - 00
0 2 4 6 B 10 12 14 2 4 p p 10 12 14

Follow up in months

Follow up inmonths




HVE chez la femme enceinte

Effects on mother

transmission MF 33% + Higher isk of disease during S
( ] OO%) 1 hepatitis E outbreaks /e

* Higher risk for developing

ol « symptomatic disease with HEV
mortalité MF Tau T3 S
_ 2 * Higher risk of severe disease and
26% [3'2 70] acute liver failure ‘ Effects on fetus
* These are seen primarily with / . L
AI_F+++ aehatype 1 HEV ardiat With . Incr.eased risk of complications
genotype 3 or 4 during pregnancy
1A + Miscarriage
C:; ] associee au * HEV genotype 1 appears to  Intrauterine death
rsque ALF replicate more efficiently in * Premature delivery
maternal-fetal interface tissue

than the genotype 3 virus * Increased risk of neonatal

complications
* Neonatal hepatitis
* Acute liver failure
* Neonatal death

s . * Low birth weight
» Hemorr09|e . SmaIIf;r gestgtionalage
= ABRT, AP

Morbidité 3:
» pré-eclampsie,

* Still birth

1. Kumar A. Int J Gynaecol Obstet. 2004 Jun;85(3):240-4
2, Beraglav A. J Viral Hepat 2019;26:1240-1248
3. Aggarwal R. Clinical Liver Disease, VOL 18, NO 3, september 2021



https://pubmed.ncbi.nlm.nih.gov/?term=Bergl%C3%B8v+A&cauthor_id=31095813

Forme chronigue

» Souvent asymptomatique, ALAT peu élevées

» Uniguement chez I'immuno-déeprimé (VIH CD4 <250/mm3, SOT,
chimiothérapie)

» G3 plus freguemment associé a une forme chronique
» Ffude anglaise 94p VHE chronique, 70% étaient des transplantés T,

» Apres hépatite aigue VHE chez le transplanté d'organe, 65% -
chronicite 2

®» Fibrose hépatique 10% 3
» CHC:rare 4

1. Ankcorn M, J Viral Hepatitis. 2021;28(2):420-430 2. Kamar. N Engl J Med. 2008;358(8):811-817
. Kamar N. Gastroenterology. 2011;140(5):1481-9. 4. Borentain P. Hepatology.2018;67(1):446.




Infection VHE chez le transplanté

Study name Tx type Statistics for each study Event rate and 95% ClI

Event Lower Upper
rate limit limit ~Zvalue P value

Kamar, 2011 Solid 0659 0552 0752 2879 0.004 -
Legrand-Abravanel, 2011 LTx Liver  0.146 0.101 0207 -8.156 0.000 B
Legrand-Abravanel, 2011 KTxKidney 0.153 0.1256 0.186 -14.169 0.000 [ |
Pischke, 2012 Heart 0.128 0093 0.173 -10.611 0.000 ]
Atg- 2 Crossan, 2013 Solid 0142 0108 0.185 -11.179  0.000 ]
M?ta analyse, 22 etuc.jes, 4557p'_ Mallet, 2013 Liver 0310 0257 0368 -6.047 0.000 B
Prévalence 20,2% (Foie 27,2%, rein Pischke, 2013 Lung 0053 002 0121 -6.295 0.000 :
Riezebos-Brilman, 2013 Lung 0021 0011 0039 -11.917 0.000
15,3%, poumon 5,6%, coeur 12,8% Abravanel, 2014 LTx Live? 0423 0297 0560 -1.106 0.269 -
. 0 Abravanel, 2014 KTx Kidney 0374 0311 0441 -3620 0.000 =
VHE de noyvo: 5,6% Buffaz, 2014 Liver 0364 0301 0432 -384 0.000 ]
Riveiro-Barcigla, 2014 LTx Liver 0.074 0.050 0.108 -12.052 0.000 L-
Riveiro-Barciela, 2014 KTx  Kidney 0.037 0.021 0.066 -10.584 0.000
De Nicola, 2015 Liver 0330 0236 0440 -2960 0.003 =
Magnusson, 2015 Lung 0.148 0.079 0.259 -4.884 0.000 ' o
Sherman, 2017 LTx Liver 0214 0133 0325 -4.464 0.000 e
Sherman, 2017 KTx Kidney 0.188 0.123 0276 -5745 0.000 =
Samala, 2018 Solid 0194 0148 0250 -8578 0.000 |
Darstein, 2020 Liver 0288 0197 0401 -3526 0.000 e
Komolwit, 2020 Liver 0440 0350 0535 -1.244 0213 -
Wang, 2020 Liver 0412 0365 0460 -3536 0.000 ]
Zanotto, 2020 Liver 0192 0131 0272 -6200 0.000 =
0202 0.149 0268 -7.301 0.000 s

-1.00 -0.50 0.00 0.50 1.00

HEV prevalence

FDR VHE chronique: Tacrolimus Vs Cyclo, Pgttes basses au diagnostic P

P Hansrivijit, World Journal of Gastroenterology March 28, 2021 Kamar N. Gastroenterology 2011;140:1481-1489.




EASL guidelines 2018 on hepatfifisE |

virus infection

Table 4. Differential diagnosis of hepatitis E.

Infection status

Differential diagnosis

Acute infection

Chronic infection in the
immunosuppressed

Drug-induced liver injury
Autoimmune hepatitis

Acute hepatitis E

Sero-negative hepatitis

EBV hepatitis

Acute hepatitis B

Acute hepatitis A

Acute hepatitis C

CMV hepatitis

Graft rejection

Drug-induced liver injury
Recurrence of primary liver pathology in
liver transplant recipients

Graft vs. host disease
Intercurrent infections, e.g. sepsis
Chronic hepatitis E

EBV and CMV reactivation

"The differential diagnosis is in order of frequency of each condition seen at a rapid-
access jaundice clinic in Southwest England. CMV, cytomegalovirus; EBV, Epstein-

Barr virus.




Traitfement de 'HVE — Ribavirine | 3

Forme aigue: pas de traitement,
monitoring ALAT

T, 1 Réduction
ACLF possibilite de TRT par RBV Taero RBV 12 RBV 24

Forme fulminante (F. enceinte) RBV cTe semaines semaines
possible au T3. Sofosbuvire 2.

Clairance RVS 70%
VHE 30% J [ 81%* J »{ Rechute }

Forme chronique: fraitement RBV
10-12 mg/ Kg/J (Hb / eGFR) {

RVS: ARN indétectable a 6 mois apres
arrét du traitement

¥ASL 2, Dao Thi VL. Gastroenterology 2016;150:82-85e4 3. Kamar N,. Clin Infect Dis. 2020;71(5):1204-1211.
\




Traitement de I'HVE — Ribavirine

» Facteurs predictifs de réponse

1. Taux de lymphocytes éleve SOT
2. 4 ARN J7 de traitement

» Facteurs predictifs de non réponse

» persistance d'ARN VHE dans les selles a M3 de fraitement
» Mutations G1634R and Y1320H gene polymérase ARN VHE

1. Kamar N. N Engl J Med 2014;370:1111-1120. 2. Abravanel F. Clin Infect Dis 2015;60:96-99.
3. Kamar N. Transplantation 2015;99:2124-2131. 4, Debing Y, Hepatol 2016;147:1008-1011.
5. TodtT. Gut 2016;65:1733-1743



140 -

Clinical Infectious Diseases A ~ 82.8%
120 - Sustained virological respo
Ribavirin for Hepatitis E Virus Infection After Organ R
. . v 100 W No sustained virological response
Transplantation: A Large European Retrospective =
Multicenter Study 2
| 3 80 -
. 106
» 755 S0OT, HVE chronique, 30 centres, RBV ‘s
- e 60 -
8 mg/Kg/J (600 mg [29-1200]) é 85.1%
» Duréee moy 3 mois [0,25-18] 3 a0 72% =
» . i 40
RVS 82.8%. a 3 mois 0 30 R
» Tolérance: anémie, 8 =0
. 0 - [ 5| K
» fransfusion 15,7% <3 months 3 months >3 but 6 months >6 but 212 months
, . 5 7 6 th <12 th
» Réduction dose RBV 28% pour intolérance b .
hemato Duration of therapy
Variable Patients With SVR (n = 207 Patients Without SVR (n = 48) PValue
Cyclosporine A (vs tacrolimus) .99
Ant-HEV IgG at bassline (positivel 17 (.6-4.8] 31
rEPO during therapy (Y) 1.4 (.49-4.03) 52
Higher lymphocyte count at baseline 1.001 (1-1.02) .04
RBV dose reduction (Y) 0.34 (.14-84) .02
Transfusion during therapy (Y) 0.3 (.1-.84) .02

Kamar N. Clin Infect Dis. 2020 Aug 22;71(5):1204-1211




Auftres fraitements

» |[NFa:. + RBV
» Contre-indigqué si fransplantation (sauf TH)

»|ntérét chez VIH, HEmopathies malignes
» Corticoides / Hépatite fulminante
» Sofosbuvir: résultats controverses
. | réplication virale invitro
* inVvivo: ¢
»/inCc + RBV
»TH dans les formes fulminantes

\\ Kinast V. Viruses 2019, 11, 485;

Open Forum Infectious Diseases

Sofosbuvir Add-on to Ribavirin
Treatment for Chronic Hepatitis

E Virus Infection in Solid Organ
Transplant Recipients Does Not Result
in Sustained Virological Response

E. M. van Wezel,'J. de Bruijne.® K. Damman.® M. Bijmolen.? A. P. van den Berg.?
E. A. M. Verschuuwren.” G. A. Huiqu,‘k Riezebos-Brilman,” and M. Knoester'

Departments of "Clinical Microbiology and Infection Prevention. ‘_'C::irdil:-ll:-g'\,-.-,
IGastroenterology. and *Pulmonology and Tuberculosis. University of Groningen, University
Medical Center Groningen, The Metherlands; Departments of *Gastroenterology.
I:FuIml:|r1|:u||:-t'._:|'|-', and "Clinical Microbiology, University of Litrecht, Utrecht University Medical
Center. The Metherlands



Treatment of chronic hepatitis E
EASL guidelines

* First reduce immunosuppressive drugs (B1)

* 3 months ribavirin, HEV PCR in the stools at M3 (B1)
— 3 more months if M3 stool PCR is positive (C2)

* 6 months in case of failure of 3 months regimen

* |Interferon therapy can be added in case of ribavirin
failure in selected patients (liver transplant,
hematological malignancies, AIDS)




Vaccination

Vaccin recombinant (Hecolin; novax Biotech Xiamen, Xiamen, China)
reconnu par les autorités sanitaires chinoises pour adultes 16-65 ans

étude chinoise randomisée controlée 2007-2009: 100,000 personnes vaccinées
schéma vaccinal 3 injections (0-1-6 mois).

d 4 ans: 53 cas d'hépatite VHE aigue groupe Pbo Vs 7 cas groupe vaccing

- efficacitée a 4 ans 86,8%

- Bonne ftolerance.

autorisé a la vente octobre 2012

efficacité et tolérance chez femmes enceintes, enfants,

sujets dgés de plus de 65 ans, greffées et immuno-déprimés 22

Zhu FC,Lancet 2010;376:895-902. Zhang J. N Engl J Med 2015;372:914-922.




Conclusion

» Pays en développement

= gpprovisionnement en eau potable

®» qssainissement des eaux usées

= Pays développés

» Recommandations habituelles pour la fransmission des zoonoses

= viande de Qg ° >

» inferdifs C
» Controle d

= R

‘ii;'_

» développ
Immunode

. e

- Tt g o

1

Zhang J, efficacy of a hepatitis E vaccine. N Engl J Med. 2015:372(23):2265-2266




