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History of hepatitis —
From jaundice to HCV

Hepatoscopy




Les étapes

-3000 a 1900
1900-1960

1965-1975
1975-1980

1975...
— 75-2005
— >2006

2008
2008

le symptome (jJaunisse — ictere)
La maladie

Autopsie
PBF
Transaminases

Le virus et les marqueurs
Le vaccin

Le traitement
Symptome / maladie
L’infection / réplication

Entecavir
Tenofovir




2020 ?
Mort annoncée du

virus de I'hépatite B !




I. L’'hépatite epidémique
(-3000 a 1900)

-3000 Sumériens (Jaunisse...)

-420 Grecs Hippocrate — « ictere »
+750 Moyen-age

Pape Zacharie St Boniface

— Isolement

Jaunisse des camps

de St Jean d’Acre (1799)
de Paris (1870)

Sieges

— prevention




I1. L'hépatite sérique
(1880-1945)

Hépatite de la seringue
Injections pour syphilis

Hépatite post-vaccinale
1882 : anti-varioligue: Lurman (Breme)
1937 : anti-fievre jaune : Findlay
1942 : 28000 cas US navy [z

Hépatite serique et post-transfusionelle
(1945-1975)




Dualité des Hépatites

1947 Mc Callum
» Hépatite A epidémique
e Hépatite B sérique

1964 Krugman (Willow Brook School)
» Hepatite A — orale (30-45)) « MS1 »
e Hépatite B — parenterale (60-90j) « MS2 »







(13A1]) butuo|d

(1003s) W3| ‘Abojossg

(13A1]) 4] ‘Abojolss

(Jools) W3

Abojoiag

‘lei@ uoybnoH

‘e 13 ueAejeg

‘|e 18 onazzIy

‘|e )3 auojsuia4]

‘le 18 bilaquin|g

NOH

NA3H

NQH

NVH

NgH

6861

€86l

Ll6])

€l6l

€961

SILILVd3H TVAdIA 40 AYHOLSIH

DaNngi3yd

Ny
5

«

INN



HEPATITIS A-E

|
Dyngai3ydd
INN

HAV

HBV

>
O
Al

HEV

HDV



Pr BLUMBERG

La découverte en 1964 par Blumberg d’'un nouvel
antigene dans le sérum d’un aborigéne d’Australie
margue le début d’une ére nouvelle dans I'histoire
des hépatites. Blumberg, ethnologue, montra que
cet « antigene Australia » était un marqueur de

I'hépatite.

Prix Nobel en 1976 pour des découvertes sur de nouveaux mécanismes de
dissémination des maladies infectieuses




PRINCE

(New York Blood Center)

o Decrit 'Ag SH chez les patients qui developpent une
hépatite post-transfusionnelle

e Confirme
— La specificité de cet Ag pour I'hepatite B
— L’identité avec I'’Ag Australia




»,

i PO

\*
L

\

3F;




HBV marqueurs sérologiques

Antigenes
e HBsAQ (1965)
e HBeAg (1972)

Anticorps

® Anti-
® Anti-
® Anti-
® Anti-

HBc total (1971)
Bc-IgM
Be

Bs

e ADN POL (1972)
e ADN (1974)




Les tests / techniques

HBV/mL

Immunodiffusion (AgHBs/e et Ac) 1010
Contre électrophorese (Ag HBs/e et Ac) \ 109

RIA Ag/Ac
DBA polymérase (HBV)

ELISA (Ag/Ac)
DNA hybridization

PCR Real time




Le clonage du VHB

P. TIOLLAIS/
F. GALIBERT




Le vaccin

Vaccins plamatiques (1975-76)

— Ph. Maupas / institut Pasteur (F)
— M. Hilleman / MSD (USA)

Vaccins recombinants (1981)

— P. Tiollais / institut Pasteur
— W. Rutter/ Chiron/MSD
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Evolution de l'incidence annuelle
des hépato-carcinomes a Taiwan en fonction des
mesures vaccinales

pour 100 000
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1994
adultes
» enfants : école secondaim
— enfants : école primaire
— enfants : 4ge prescolaire

——— nouveau-neés : tous

Lelon My,
.g..,.,."'m';'?u"‘?::‘m —— npouveau-nés de mére HBsAg*







HEPATITIS VIRUSES DISCOVERY

HBV
Blumberg et al

HAV
Feinstone et al

HDV

Rizzetto et a

o

HEV
Balayan et al

HCV
Houghton et al

1963

1973

1977

1983

Serology

IEM
(stool)

Serology, IF
(liver)

Serology, IEM
(stool)

Cloning (liver)




HDV 37 t Birthday

Gur, 1977, 18, 997-1003

Immunofluorescence detection of new antigen-
antibody system (&/anti-8) associated to hepatitis B
virus in liver and in serum of HBsAg carriers

M. RIZZETTO,* M. G. CANESE, S. ARIOCOD, O. CRIVELLI, C. TREPO, F. BONINO.
AND G. VERME

From the Department of Gastroenterology, Ospedale Mawriziano Umberio I. Twrim, ITraly, the Electrom
Aicroscopy Centre of the Faculty of Medicine, University of Turinm, lealy, and INSERAM UdS5, and Labora-

rory of Hygieme, University Claowude Bermard, Lyon, Framce

SUMMARY A new antigen-antibody system associated with the hepatitis B virus and immunologically
distinct from the HB surface, core, and ¢ systems is reported. The new antigen, termed 5, was
detected by direct immunofluorescence only in the liver cell nuclei of patients with HBsAg positive
chronic liver discase. At present, the intrahepatic expression of HBcAg and & antigen appears to be
mutually exclusive. No ultrastructural aspect corresponding to the § antigen could be identified
under the electron microscope. 3 antibody was found in the serum of chronic HBsAg carriers, with a
higher prevalence in patients with liver damage. The nuclcar fluorescence patterns of HBcAg and
5 antigen were similar; it is only possible to discriminate between the two antigens by using the

respective specific antisera.

While studying liver biopsies from paticnts who Mcthods

were scropositive for the hopatitis B surface antigen

(HBsAg) in direct immunofluorcscence, it was noted STANDARD

PREFARATION OF FLUORESCENT

that an amtiserum against the hepatitis B core ANTISERA AGAINSTY S ANTIGEN (2 ANTI-
antigen (HBcAg), as well as staining specimens in SERUM), AGAINST HMBCAE (MBC ANTISERUM),
which core particles could be demonstrated by the AGAINST HBSAE (MBs ANTISERUM)., AND

AGAINST € ANTIGENS (f, + €4 ANTISERUM),

clectron microscope (EM). also rcacted with addi-

tsonal biopsics which did not contain core particics STANDARD & ANTIGEN (8) AND HECAE POSI-
(at clectron microscopy) and were nocgative with other TIVE LIVER SUBSTRATES
reference antiscra agamnst HBcAg A RAuorcscein isothyocianate (FITC) c<conjugatced

antsscrum HBsAg was prepared from

When the EM corc positive and corc ncgalive
specimens were tested with several HBsAg positive
scra, it soon bocame apparent that some scra
reacted with cither one or the other liver subsirate:
this suggcested that there were two distinct nuclcar
antigenic specificitics.

The identification of this new antigen and of its
antibody as an immunological system independent
of other known reactions associated with the HB
virus is reported in this communication. Provision-
ally, we proposc that it should be called 3.

Dr M. Rirretio, Department

spondence
¢ Mauriziano Umberio [,

o
Cs. Torat: 45,

Reccived for pablication 3 May 1977

against
Beheringwerke rabbit precipitating scrum RBBOS
(Rirretto «r al., 1976b). A FITC conjugated anti-
scTurm against ¢ antigens (c, + r,) was preparcd
from a human scrum as previously described (Trepo
ctral., 1976).

A FITC antiscrum monospecific against HBcAg
and onc monospecific against & were prepared from
the blood of two apparently healthy HBsAg carricrs:
both sera were nocgative when testod by the Reuma
and Waaler-Rosc techniques. The gamma globulin
fractions, isolated after procipitation with (INHO=SO .,
did not contain autoantibodics (in indirect Imsnuno-
Auorescence (IFL)), amibodices against HBsAg, «
antigens, or ¢ antibodics

After conjugation with FITC, the HBc antiscrum

997
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HDV INHIBITS HBV REPLICATION

Anti- transcriptional effect

Competition envelope

Cytokines (MxA ?)




Evolution of Hepatitis D
Compared to Hepatitis B and C
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Epidemic of Fulminant
Hepatitis Delta
In Central African Republic




HEPATITIS VIRUSES DISCOVERY
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HBV
Blumberg et al

HAV
Feinstone et al

HDV
Rizzetto et al

HEV
Balayan et al

HCV
Houghton et al

1963

1973

1977

1983

Serology

IEM
(stool)

Serology, IF
(liver)

Serology, IEM
(stool)

Cloning (liver)







Les marches d’approche
(1979-85)

1979 Tubule Forming Agent = Shimizu
(NIH)

1985D. Bradley (CDC)
- Togavirus
- Flavivirus
- HDV

1987<50nm filter

Post-transfusion NANB hepatitis 1980-
Incidence 7% en France - 10% USA




Tubules double membranes

Moradpour, Penin, Rice Nature Rev 2007







Les Impasses

1983 HDV like 2> Kamimura/Purcell
1984 Retrovirus - Seto/Gerety
1984  Spumavirus - Prince

1985-9 Non-A, non-B Ag/Ab systems
Shimizu & many others







L 'ascension

e 1°" |solement viral
- sans culture
- sans microscopie electronique
- sans serologie

||~ Approche moleculaire directe

Depuis

- HEV, HHV8
-TTV
- HGV




1988-89

The HCV discovery team
(from left to right; M. Houghton,
Q-L Choo, G. Kuo and D. Bradley

Isolation of a cDNA Clone Derived from a Blood-
Borne Non-A, Non-B Viral Hepatitis Genome

Qui-Lim CHOO, GEORGE Kuo, AMY ]J. WEINER, LAacy R. OVERBY,
DaANIEL W. BRADLEY, MICHAEL HOUGHTON

Science, New Series, Vol. 244, No. 4902 (Apr. 21, 1989), pp. 359-362
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The HCV discovery team
(from left to right; M. Houghton,
Q-L Choo, G. Kuo and D. Bradley

Isolation of a cDNA Clone Derived from a Blood-

Borne Non-A, Non-B Viral Hepatitis Genome

Qui-Lim CHOO, GEORGE Kuo, AMY ]. WEINER, LAcYy R. OVERBY,
DANIEL W. BRADLEY, MICHAEL HOUGHTON

Science, New Series, Vol. 244, No. 4902 (Apr. 21, 1989), pp. 359-362

IRES
(341 mt) (~5'070Rm)
."j[-]lr Open Reading Frame (~9050nt) -(py)nJL 3¢
HCV
Zn.dep.
roleolysis: Host signalase proteinase HCV NS3/NS4a Ser piolease ¥
A 4 v l ' *
gpE1 qpE2 p7 ||NS2 NS4al NS4b NS5a NS5b
‘unchions: Envelope ? Virion In-dep. Ser a/p F
glycoproteins assembly proteinase  protease interferon
« secretion ISer co-factor resistance
protease/
RNA- Indep. helicase ? RNA
binding proteinase dep.

nucleacapsid replicase
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Targets for HCV Antiviral Agents

HCV Polyprotein

capsid protease/helicase polymerase
lc J(Er  J(E2  J{p7){ns2 ][ ns3 | Nsaa( NsaB [ NssA [ Ns5B ]

NS3 protease NS3 helicase Full-length NS3 NS5B RNA polymerase

NUCLEOSIDES & Pls CURRENTLY DOMINATE THE ANTI-HCV
FIELD
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Positioning HCV Therapeutics

! C_

Efficacy Stage 3
& SVR
Stage 2 All Oral
Potent _
Stage 1 Oral Drug + Very High
IFN+RBV IFN + RBV SVR
30-60% SVR 70%+ SVR 85%-+
1990-1997  1997-present 2011-2014 2014+

SVR = Sustained Virologic Response



L’hepatite C
une des plus belles histoires
de la medecine depuis la
variole, la polio et la
tuberculose



« Nous assistons a une révolution dans le
traitement du virus de I'hépatite C, avec des

molécules puissantes, capables de guérir
I'infection .

Il n'est pas question que ces
traitements, qui peuvent sauver des
millions de vie, ne soient pas
universellement disponibles a un prix
abordable. »

Pr Francoise BARRE -SINOUSSI
Prix Nobel de Médecine, 2008




| had a dream

Marcellin P et al. Adefovir dipivoxil for the treatment of Be antigen-
positive chronic hepatitis B. N Engl J Med 2003;348:808-16




1) Le traitement de I’hépatite C

(de 1 a 3 mois) est accessible a tous et
la maladie en voie de disparition

2) U'hépatite B est devenue curable et
le virus éradicable

3) Les vaccins contre le VHA, VHB, VHE
sont universels
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