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Hepatitis

Hepatitis is an inflammation of the liver, most commonly caused by a
viral infection. There are five main hepatitis viruses, referred to as
types A, B, C, D and E.

Hepatitis & and E are typically caused by ingestion of contaminated
food or water, Hepatitis B, © and D usually occur as a result of
parenteral contact with infected body fluids (e.g. from blood
transfusions or invasive medical procedures using contarminated
equipment), Hepatitis B is also transmitted by sexual contact.

The syrmiptorns of hepatitis include jaundice (yellowing of the skin and

eyes), dark urine, extreme fatique, nausea, vomiting and abdominal
pain.
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Hepatitis A iz an acute liver disease caused by the
fiepatitis 4 vitus (HAV), lasting from a few weeks to
several maonths. It does not [ead to chronic infection

Transmission: Ingestion of fecal matter, even in microscopic
amounts, from close person-to-person contact or ingestion of
contaminated food or drinks.

Vaccination: Hepatitis & vaccination is recommended far all
children staring at age 1 year, travelers to cedain countries, and
others atrisk.

information for: Fublic | Health Professionals

Hepatitis B i= a liver disease caused hythe hepatitis B

virus (HBY). It ranges in severity from a mild illness,

lasting a few weeks (acute), 1o a setious [ong-temm
(chronicy illness that can lead to liver disease of liver cancer.

Transmission: Cantactwith infections blood, semen, and other
hody fluids frorm having sexswith an infected person, shating
contaminated needles toinject drugs, or fram an infected mother to
“her newhorn.

Vaccination: Hepatitis B vaceination i3 recommended for all
infants, alder children and adolescents who were notvaccinated
previously, and adults atrisk for HBY infection

Information for: Fublic | Health Frofessionals

Hepatitis C is a liver disease caused by the hepatiiis C
wirus (HCVY HCV infection sometimes results inan acute
iliness, but most often becomes a chronic condition that
can lead to cirthosis of the liver and liver cancer.

Transmission: Contact with the blond of an infected persan,
prirmarily through sharing contarminated needies to inject drugs.

Vaccination: There is no vaccine for hepatitis .
Inforationfor: Public | Health Professionals

Hepatitis D is a serious liver disease caused by the
hepatitis D virus (HOV) and relies on HBY o replicate. [t
is uncomman in the United States.

Transmission: Contactwith infectious blood, similar to how HBV is
spread

Viaccination: There s no vaceine for hepatitis D

Hepatitis E is a setious liver disease caused by the
hepatitis E virus (HEY) that usually results in an acute
infection. It does notlead 1o & chronic infection. While

rare inthe United States, hepatitis E is commaor in many pats of
thewaorld,

Transmission: Ingestion of fecal matter, even in microscopic
amounts; outhreaks are usually associated with contaminated
water supply in countries with poor sanitation

Vraccimation: There is currently no FDA-approved vaccine for
hepatitis E.
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What Is Hepatitis?
The word
"hepatitis"
| means
g" = inflammation
r‘f ofthe liver

Toxins, certain
drugs, some diseases,
heavy alcohol use, hacterial
andviral infections can all
cause hepatitis. Hepatitis is
alzso the name of a family of
viral infections that affect the
Iiver; the most comman
fypesin the United States
are hepatitis A, hepatitis B,
and hepatitis C.




Les virus responsables d'hépatites
Généralites

HAV et hépatite A
HEV - hépatite E

HBYV - hépatite B
HCV - hépatite C

Virus amaril - Fievre jaune

Viroses emergentes
associees a des manifestations héepatiques

Vaccins et traitements



Hépatites d'origine virale Diagnostics differentiels ...

Hépatite aigué Hépatites a leptospires,
Coxiella b, tuberculose, brucellose,
HAV  HEV tularémie, l1égionellose, syphilis
HBYV HDV Abces du foie
(HCV) Angiocholite
Fievre jaune Hépatites toxiques : aspirine,
autres arbovirus paracetamol, isoniazide,
autres viroses “émergentes” rifampicine, méthyl dopa,
halothane, etc ...
Herpes : HSV,CMV,EBV,HHVG6 Hépatite alcoolique
Autres : GBV-C, TTV Hépatocarcinome
Hépatite chronique Hépatite alcoolique
Cirrhose biliaire primitive
HBV +/- HDV Maladie de Wilson
Déficit en 1 antitrypsine
HCV Hépatites medicamenteuses
Hépatites granulomateuses
Hépatites auto-immunes




Généralités



Les Hepatites virales : A, B, C, D, E,...

Virus de différentes familles :

-a ARN :
HCV, HAV, HEV, amaril

- a ADN : HBV, herpesviridae

Cible principale commune : hépatocytes
(+ cellules lymphoides)

Mécanisme pathogénique : immunologique



Virus de I'hépatite A : Picornaviridae
ARN +, capside icosaedrique, non enveloppé

Virus de I'hépatite E : Caliciviridae
ARN +, capside icosaedrique, non enveloppé

Virus amaril : Flaviviridae
ARN +, capside icosaedrique, enveloppé

Virus de I'hépatite B : Hepadnaviridae
ADN partiellement bicaténaire,
capside icosaedriqgue, enveloppe

Virus de I'hépatite Delta (HDV) : virus défectif
ARN, capside, enveloppe de 'HBV

Virus de I'hépatite C : Flaviviridae
ARN+, capside icosaédrique, enveloppe




Epidémiologie
e Modes de transmission :

HAV et HEV : fécal-oral

VHB : sexe, mere-enfant, sang, contacts proches
HDV (delta) : "parasite" du VHB

VHC : sang, mere-enfant, (sexe)...

virus amaril : arbovirus

e Prévalence :
- VHB : 10% Ac anti Hbc + en France
350 x10% Ag Hbs + dans le monde

- VHC : 1% en France (600 000)
130 x10% dans le monde



Signes clinigues et biologiques
e Clinique :
- asymptomatique + + +

- si hépatite aigué : tableaux comparables
iIncubation (1-3 mois) puis 3 phases
pré-ictérique (4-7 j) / icterique (8-30 j) / convalescence

- fievre jaune : cas particulier
- hépatite chronique : jamais pour HAV, HEV
VHB (20 %) et VHC (80 % !!!)

* Biologie :
- cytolyse hépatique ( ALAT), choléstase
- sérologies virales : diagnostic étiologique
- Pour HBV et HCV : suivi biologie moléculaire



Les virus des hépatites
a transmission fécale — orale
VHA - VHE
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- excrétion massive et prolongeée dans les selles
- grande resistance dans I'environnement

- dose infectieuse faible

D’aprés Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



The disease and how it affects people

Among the infectious causes, hepatitis A and hepatitis E are associated with inadequate water
supplies and poor sanitation and hygiene, leading to infection and inflammation of the liver. The
illness starts with an abrupt onset of fever, body weakness, loss of appetite, nausea and abdominal
discomfort, followed by jaundice within a few days. The disease may range from mild (lasting 1-2
weeks) to severe disabling disease (lasting several months). In areas highly endemic for hepatitis A,
most infections occur during early childhood. The majority of cases may not show any symptoms;

fatal cases due to fulminant acute hepatitis are rare. Nearly all patients recover completely with no
long-term effects.

The cause

Hepatitis A and E viruses, while unrelated to one another, are both transmitted via the faecal-oral
route, most often through contaminated water and from person to person. Hepatitis A could also be
transmitted via food contaminated by infected food-handlers, uncooked foods, or foods handled after
cooking. Hepatitis A has also caused outbreaks transmitted through injecting or non-injecting drug
use.

Distribution

Both hepatitis A and E are found worldwide. Hepatitis A is particularly frequent in countries with poor
sanitary and hygienic conditions (in Africa, Asia, and Central and South America). Countries with
economies in transition and some regions of industrialized countries where sanitary conditions are
sub-standard are also highly affected, e.g.in southern and eastern Europe and some parts of the
Middle East. Outbreaks of hepatitis E have occurred in Algeria, Bangladesh, China, Ethiopia,
Indonesia, Iran, Libyan Arab Jamahiriya, Mexico, Myanmar, Nepal, Pakistan, Somalia, and the Central

Asian republics of the CIS.



Distribution géographique du VHA
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Distribution géographique du
VHE
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Relations phylogéniques
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VHA

France : zone d’endémicité modéree / faible :
-5 a 15% de sujets immunisés a lI'age de 20 ans
- incidence : 20 a 30 p 100 000

- epidemies occasionnelles et focalisées

PED : prevalence > 50%, augmente avec l'age

Gravité fonction de l'age : enfant  adulte
- hépatite A asymptomatique : 90-95% 25-50%
- hospitalisation : 17% 41%

- mortalité : 0,3% >20%0



VHA
diagnostic virologique = IgM

| Incubation Symptomes
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aprés infection

Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



VHE

- Hepatites aigués a transmission fécale-orale (1983)
souvent asymptomatiques avant I'age de 15 ans

- Plusieurs especes animales sensibles :
porc, primates non humains, rongeurs

- Gravité :
* femme enceinte 3eme trimestre (20% mortalite)
* co-infection avec le VHA (/ hépatite fulminante)



VHE Manque d'hygiéne
Insalubrité, déjections humalnes
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VHE
diagnostic virologique = IgM

symptomes
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Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Cook your food - boil your water - wash your hands
PERSONAL HYGIENE

* Wash your hands with soap, ashes, or lime:
e before cooking
¢ before eating and before feeding your children
e after using the latrine or cleaning your children after they have used the latrine.
* Wash all parts of your hands - front, back, between the fingers, under nails.
* Use the latrine to defecate.
e Keep the latrine clean.

FOOD
* Cook raw food thoroughly.
* Eat cooked foods immediately.
* Store cooked food carefully in refrigerator.
* Reheat cooked food thoroughly.
* Avoid contact between raw food and cooked food.
* Eat fruit and vegetables you have peeled yourself.
* Keep all kitchen surfaces clean.
* Wash your cutting board especially well with soap and water.
* Wash your utensils and dishes with soap and water.

SAFE DRINKING-WATER

e Even if it looks clear, water can contain cholera germs.

* Boil or add drops of chlorine to the water before drinking.

e Keep drinking-water in a clean, covered pot or bucket or other container with a small opening
and a cover. It should be used within 24 hours of collection.

e Pour the water from the container - do not dip a cup into the container.

e If dipping into the water container cannot be avoided, use a cup or other utensil with a
handle.




WELLS

Cook it — peel it — or leave it

Do not defecate or urinate in or near a source of drinking-water.

Do not wash yourself, your clothes, or your pots and utensils in the source of drinking-water
(stream, river, or water hole).

Open wells must be covered when not in use to avoid contamination.

The buckets used to collect water should be hung up when not in use - they must not be left
on a dirty surface.

The area surrounding a well or a hand pump must be kept as clean as possible.

Get rid of refuse and stagnant water around a water source.

PREGNANT WOMEN

Pregnant women are at greatest risk of death from HEV and should be sent to a hospital
immediately if Hepatitis E is suspected : yellow eyes, lack of appetite, abdominal pain, nausea
and vomiting and fever.

TAKING CARE OF PATIENTS

Wash your hands after taking care of patients, touching them, their stools, vomit, or clothes.
Avoid contaminating a water source by washing a patient's clothes in it.

Stools and vomit from a patient can be mixed with disinfectant (e.g. cresol).

Disinfect the patient's clothing and bedding with a solution of chlorine (0.05%) or by stirring
them in boiling water or by drying them thoroughly in the sun before and after normal

washing.




Le virus de I'hépatite B



Hépatite B

PRINCIPAUX POINTS

L'hépatite B est une infection virale s’attaquant au foie. Elle est a 'origine d'une morbidité
grave et chronique.

Le virus se transmet par contact avec du sang ou d’autres liquides biologiques d'une personne
infectée, pas par simple contact de la vie courante.

Environ deux milliards de personnes sont infectées dans le monde et prés de 350 millions
vivent avec une atteinte hépatique chronique. 600 000 personnes environ en meurent chaque
annee.

Le risque de déces par cirrhose ou cancer du foie dus au virus de I'hépatite B est
approximativement de 25% chez le porteur adulte chronique si l'infection a eu lieu pendant
I'enfance.

Le virus de I'hépatite B est 50 a 100 fois plus infectieux que le VIH.

Le virus de I'hépatite B est un important risque professionnel pour les agents de sante.

Le vaccin est une prévention siire et efficace de I'"hépatite B.

World Health

Organization
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Répartition mondiale de I'infection par le VHB

Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Particules de Dane
Structure du VHB et batonnets *AQH Bs
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Cycle de multiplication du VHB

Virus

‘ ! I Récepteurs
j Hépatocyte

Transcription
inverse

o
® A1
R < Proté€ines
a1 de surface

Réticulum
endoplasmique

A, Protéines
préS/s 3,5 kb ARN pg . de core
X /Polymérase
preC/C




Variabilité du genome VHB

llllll

» Sérotypes : ayw ayr adw adr ... B
(HBS) = =

« 8 génotypes A a H ==

France : A mais aussi D et C L
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* Mutations sélectionnées par differents facteurs :
- Traitements anti-viraux : gene RT
- Vaccination : gene S

- Pression immunitaire : mutants pré-core



Répartition géographique des génotypes du VHB
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Lien avec la réponse au traitement ?



Profils sérologiques classiques

e (_01valescence
[ —=——=1 Symptomes 2 sem.-3mois r = Guérison
mem Phase pré-ictérique 7 jours

== Incubation 10 sem.

lgG anti-HBc

Ag HBs

o T
# -
Ll
#

anti-HBc

lgM

! ﬁﬁﬁﬁﬁ
#
#

----

Mois Années

Heépatite B aigué

D’aprés Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Ac anti HBs = protection

IgM Ac anti HBc = contact

Ag HBs = hépatite B en cours

Hépatite B aigué

6 MoIs

v




- — P porteur inactif

Ag HBs
IgG anti-HBc

Ag HBe [gM anti-HBc

.....

Ac anti-HBe

Réplication virale

IgM anti-HBc

f— I [ 1 EEE—

Mois
Hépatite B chronique

Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Ac anti HBc = contact

Ag HBs = hépatite B en cours

Ac anti HBe Ac anti HBe
Tolérance Clairance Reéactivation(s) Portage inactif
Immunitaire Immunitaire IgM anti HBc ~ ADN VHB faible
ALT normales ALT élevées  ALT élevées ALT normales
ou

Mutants pre-core
ADN VHB élevé
ALT élevées

Hépatite B chronique années’




Ac anti HBs = protection

}

Vaccination contre I'hépatite B



VHB - stratégie des examens virologiques :

1) Diagnostic de contact avec le virus : serologie
AgHBSs, Ac anti-HBs, Ac anti-HBc / ALAT, ASAT

2) Diagnostic de réplication virale
- sérologie : Ag HBs
- Ag/Ac anti-HBe (mutants prée-core !)
- charge VHB (ADN)

3) Suivi de traitement :
- charge VHB
- mutations de résistance RT
- Génotype ?



Le virus de I'hépatite C



Hepatitis C

- Disease Burden Viral Cancers
- Virology

- Vaccine Development

- WHO Hepatitis homepage

Introduction
Epstein-Barr virus
Hepatitis C

Human papillomavirus

A LN

The majority of the worldwide hepatitis burden, with subsequent
chronic hepatitis, cirrhosis and liver cancer is due to hepatitis virus
B (HBV), which kills 4000 to 5000 Americans each year, and about
1.2 million people worldwide. Approximately 350 million people have chronic hepatitis B infection,
with endemic areas primarily in Africa and Asia. Fortunately, the global burden of hepatitis B should
eventually decrease as affordable recombinant subunit vaccines based on the surface antigen of the
virus (HBsAg) and effective control strategies are deployed to control the disease on a global basis.
Infants in developing countries begin their HBY immunization at birth; this has resulted in dramatic
reductions in virus transmission in high-risk populations, and in decrease in incidence of liver cancer,
as seen in China (Province of Taiwan).

Other viral hepatitis, initially regrouped under the designation "Non A-non B" hepatitis and against
which there is still no vaccine, include hepatitis C and hepatitis E. The search for a possible "non
A-E” virus which would be responsible for the 4% acute cases of hepatitis of undiagnosed origin led
to the successive identification of the HGV/GBV-C, TTV and SEN-V viruses, none of which appear to
be the right candidate.

a2y, World Health

’ Organization




Hepatitis C has been compared to a "viral time bomb”. WHO estimates that about 180 million
people, some 3% of the world's population, are infected with hepatitis C virus (HCV), 130 million of
whom are chronic HCV carriers at risk of developing liver cirrhosis and/or liver cancer. It is estimated
that three to four million persons are newly infected each year, 70% of whom will develop chronic
hepatitis. HCV is responsible for 50-76% of all liver cancer cases, and two thirds of all liver
transplants in the developed world.

Disease prevalence is low (< 1%) in Australia, Canada and northern Europe, about 1% in countries of
medium endemicity such as the USA and most of Europe, and high (>2%) in many countries in
Africa, Latin America and Central and South-Eastern Asia. In these countries, prevalence figures
between 5% and 10% are frequently reported. The extremely high seroprevalence of HCV in the Nile
delta of Egypt was found to increase with age from 19% in those 10-19 years of age to about 60% in
30 year-old persons, and is thought to be the major cause of the high prevalence of liver cirrhosis in

the country.
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Structure du VHC

génome ARN (+)

9600b .
Capside
Enveloppe

Glycoprotéine
d’enveloppe

55-65 nm



Organisation du génome du VHC

Diagnostic moléculaire '
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Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Répartition géographigue des génotypes VHC
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Histoire naturelle de l'infection par le VHC

Début d’infection
90% asymptomatique

10% symptomatique
pas d’hépatite fulminante

@85%

Infection chronique

@>90%

Hépatite chronique

@10&20%

15 % )
L
<5% -
4 % par an

Cirrhose

Guérison

« Portage sain »

Carcinome hépato-
cellulaire




Marqueurs seériques VHC

ARN VHC sérique
-+ + + + + - - - -

ARN VHC sérique
-+ + + + + + + + + + + + + + + + + + +

Ac anti-VHC

Transaminases
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Hépatite aigué Hépatite chronique



VHC - stratégie des examens virologiques

1) Diagnostic de contact avec le virus : sérologie
controle sur un second sérum
avec un deuxieme ELISA ou immunoblot

2) Diagnostic de réplication virale

ARN sérique(qualitatif ou quantitatif)
(meéthode la plus sensible possible)

3) Mise en route et suivi de traitement :
- genotype (génotypage par sequencage ou
hybridation sur bandelette, ou sérotypage)
- charge VHC (PCR quantitative, bDNA,...)



Fievre jaune



- ; Distribution Symptdmes
Vecteurs | Complexes Principaux virus shogravhilane P —
Dengue type-1
Détigis Dengue type-2 Régions lFiévre
tropicales Fievre hémorragique
Dengue type-3
a gue typ
% Dengue type-4
§ Encéphalite japonaise Asie du Sud-Est
© : :
= Encéphalite West Nile Europ ig::aﬁflque, Encéphalite
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: : ) . Afrique, Am érique Fievre
Figvre jaune Fidvre jaune du Sud Hépatonéphrite
D Encéphalite européenne Europe, Asie Centrale Encéphalite
= Encéphalite
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D’aprés Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Virus amaril
Deux topotypes en Afrique
deux (1 ?) en Amérique du Sud

Protéine M

Capside

ARN génomique
~11 000 nuléotides

]

dans la maturation [ Protéase du Golgi (furine/subtilisine?)

Enzymes impliquées | [V Protéase virale NS2B/NS3

dp lamiypromeine (¥ Signalase du réticulum endoplasmique

D’aprés Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Forestier/enzootique

Rural/ Urbain/
épidémique endémique/épidémique
A

D’aprés Huraux et al, Traité de virologie Médicale, ESTEM, Paris, 2003



Fievre jaune :

Environ 200 000 cas dont 30 000 morts par an
Ameérique du Sud et Afrique

Symptomes :
- Incubation 3-6 jours
- phase aigué :

Sd pseudogrippal, signes digestifs, 3-4 jours
- 15% : phase « toxique » :

ictere fébrile et Syndrome hémorragique

Diagnostics differentiels nombreux
(paludisme, typhoide, autres arboviroses, ...)

Diagnostic virologigue : sérologie

www.who.int/mediacentre/factsheets/fs100/en/



HMumber of countries with annual notifications of yellow fever aggregated by 5-year
period in Africa and South America, 1950-2004
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Yellow fever epidemiological data in Africa, 2004

Country Mumber of Mumber of Case-fatality
Cases deaths rate (%)
Cote d'Ivoire oz 4 4%,
Burkina Faso 14 & 43%
Guinea & ] 0%
Cameroon =] 1] 0%
Liberia 5 =] 100%:
Senegal z ] 0%
Mali i 1 S50%
Ghana 1 0 0%

(Sowrce: WHO, 2005



Yellow fever in the Democratic Republic
of the Congo

19 July 2010 -- On 25 June 2010, Medecins sans Frontieres (WSF) reported a suspected case
of Yellow fever m Tiile, Base Ouele district of Onentale province (northern part of the country).
Between March and June, 11 other suspected cases were reported, including two deaths.

The imdex case was identfied as a 43 year-old male farmer who presented wath clinical syrnptoms
of fewver, jaundice and haematunia (blood m unne). The onset date of bus illness was 15 March
2010 and he died a few days later. He had no history of vellow fever vaccination. Laboratory
tests conducted by the Institut Mational de Eecherche Médicale (TNEE) in Eimnshasa showed Ighd
positive by ELTSA test and was confirmed by the regional reference laboratory tor vellow fever at
the Institut Pasteur in Dakar, Senegal with more specific tests (plagque reduction neutralization test

of PEIT).

Following identification of the mdex case (the 43 year old male), an mvestigation 1z being
conducted in the town inhabited by some 17,000 people for the purpose of determining the scope
of the outhreak response and prepare for emergency vaccination.

The Democratic Eepublic of Congo (DEC) 15 among Affica's vellow fever endermic countries and,
i 2005 introduced yellow fever vaccine in the Expanded Programme on Imtmumzation (EPI) for
all chuldren at 9 months of age. The DE.C has not vet benefitted from preventive vaccination

catnpalgns.




Autres viroses « emergentes »
occasionnellement associees a une hépatite



FAMILLE GENRE VIRUS MALADIE

- Amaril Fievre jaune
FLAVIRIDAE flavivirus
Dengue dengue
West Nile
Encéphalite japonaise
Rift F vallée du rift
Congo-crimée FH congo-crimée
Phlébovirus J . J )
. Hantaan FH a syndrome réenal
BUNYAVIRIDAE Nairovirus ] . ]
, Seéoul FH a syndrome rénal
hantavirus R L
Puumala FH a syndrome rénal
Sin nombre Syndrome pulmonaire a Hantg
Lassa FH de Lassa
ARENAVIRIDAE Arénavirus Junin FH d’Argentine
Machupo FH de Bolivie
TOGAVIRIDAE Alphavirus Chikungunya
o Ebola Z,S,R,CI Fiévre a virus Ebola
FILOVIRIDAE filovirus .
Marburg Maladie de marburg

54



Ebola, Marburg (Filoviridae)

Incubation : 2-21 jours

debut brutal
fievre, myalgies, céphalées, asthénie
pharyngite

douleurs abdominales, vomissements, diarrhée,

épisodes hémorragiques (cutanés, digestifs)

Puis éruption maculo-papuleuse-vesiculeuse, énantheme du
voile du palais en grains de tapioca, |
fievre élevee en plateau, relative bradycardie

Formes severes
obnubilation, coma,
iInsuffisance rénale aigué, hépatite cytolytique
et syndrome hémorragique (CIVD et IHA)



Réservoir identifié pour Marburg : chauve-souris

Mode de contamination : singes
puis contacts familiaux et nosocomiaux
(sang, secretions corporelles, aérien<)

Protection : gants, masques, blouses, seringues a usage
unique...



Year(s)

Country

Ebola subtype

Feported no.
of himman cases

Reported no. (%)
of deaths among
cases

Situation

1976

Latte
(Democratic
Eepublic of the
Congoe - DEC)

Ebola-Zare

31s

280 (38%)

Ccourred in Yambulog and
surroundmg area. Disease was
spread by close personal contact
atid by uze of contaminated
needles and synnges m
hospitalzsiclinics. This couthreal: was
the first recogmtion of the disease.

[1]

1976

Sudan

Ebola-Sudan

284

151 (53%)

Ciccured in Mzara, hand and the
surroundmg area. Disease was
spread manly through close
personal contact within hospitals.
Many medical care personnel were

mfected.
[£]

1276

England

Ebola-Sudan

0 (0%)

Laboratory infection by accidental
stick of contarminated needle.

[2]




1004

Philippines

Ebola-REeston

0 (0%)

Ehola-Eeston wris was identified
i a mokey export faciity in the
Philippines. o human infections
were identified,

[16]

2000-2001

Tganda

Ebola-Zudan

425

224 (53%)

Oecourred in Guly, Masindi, and
Mbarara districts of Uganda. The
three most impottant nisks
assoctated with Ebola wirus
infection were attending fiunerals of
Ebola hemorthagic fever case-
patients, hawing contact with case-
patients in one's farmly, and
providing medical care to Ebola
case-patients without using
adeduate personal protective
MEASUres.

[17]

2001-2002 (Oct "D1
- Mar ‘02)

Tabon

Ebola-Zare

&5

53 (8294)

Cuthreals occured over the border
of Gabon and the Eepublic of the
Congo.

[1E]

2001-2002 {Oct "01
- Marx 'D2)

Eepublic of Congo

Ebola-Zare

57

43 (75%)

Ctbreal occurred owver the
border of Gabon and the Eepublic
of the Congo. This was the first
time that Ebola hemorthagic fever
was reported m the Eepublic of the
Zongo.

[15]




2004

Sudan

Ebola-Sudan

17

7 (41%%)

Cuthreak ccourred i Yambio
county of southern Sudan. This
outhrealk was concurrent with an
outhreak of measles i the same
area, and several suspected EHF
cases were later reclassified as
measeles cases.

[21]

2007

Democratic
Eepublic of Congo

Ebola-Fare

26

187 (719)

Cutbreak ocowrred in K asa
Ocoidental Prowince, The outhbrealk
was declared over Movember 20,
Last confirmed case on October 4
and last death on Cctober 10,

[22] [23]

Dec 2007 -Jan 2003

Tganda

Ebola-Bundibugyo

145

37 (25%)

Cuthreak occurred in Bundibugyo
Dustrict in western Uganda. First
reported ocourance of a new
straif.

[24]

Nowv 2008

Philippines

Ebola-Eeston

&
(asymptomatic)

0 (0%)

First known occurrence of Ebola-
Eeston in pigs. Strain closely
stimilar to earher strains. S
wotlcers from the pig farm and
slaughterhouse developed
antibodies but did not become
sick.

[25] [28]

Dec 2005 -Feb 2009

Demaocratic
Eepublic of the
Congo

Ebola-Zare

32

15 (47%)

Cthreal: occurred in the hdwela
and luebo health zones of the
Prownce of Easa Ocoidental [27]




Lassa (Arenaviridae)

Afrigue de I'Ouest
100-300 000 personnes/an dont 5000 morts

and M. Bowen (CDC).

Incubation : 1-3 semaines

fievre, myalgies,
pharyngite, douleurs thoraciques et abdominales,
cytolyse hepatique

mortalité 15-20% (<1% ?)
gravité : femmes enceintes

surdité sequellaire



Réservoir : rongeur (Mastomys natalensis)

E
Mastornps rodent, also own

Mode de contamination :

- aérosols urine / féces des rongeurs e e

- contact inter-humains : sang, secrétions corporelles,
nosocomiaux

Protection : gants, masques, blouses, seringues a usage
unique...

Traitement : Ribavirine dans les premiers jours
2000: 4 cas importés en Europe (All, UK, Pays Bas)

2003: 1 cas importé soldat UK
2004: foyer district Kenema Sierra Léone, cas?




West Nile (Flaviviridae)

moustiques Culex — oiseaux aguatiques

—

Incubation : 3-14 jours
Le plus souvent asymptomatique
Fievre importante et brutale,

céphalées, asthénie, myalgies, toux, rash, adénopathie,
symptomes gastrointestinaux

<15% : complications
atteintes neurologiques (9% déces)
hépatite , pancréatite, myocardite

gravité . personnes agees




Extension sur le territoire nord américain depuis 1999

Petersen et al., NEJ Med 2002 ; 347 : 1225

2005 West Nile Virus Activity in the United States
(Reported to CDC as of January 10, 2006)*



Traltements, Prevention



Traitements curatifs :

HAV, HEV, fievre jaune,
flevres hémorragigues et arboviroses :
traitement symptomatique

Hépatite chronique a VHB
interféron et inhibiteurs de la transcriptase inverse

Hépatite chronique a VHC :
interféron couplé au polyéthylene glycol (PEG-IFN)
+ ribavirine



HCV Drug Development

Phase of Development

Viral entry inhibitors Preclinical | I " v
Hepatitis C immunoglobulin ~ HCIg)
HCV-Ab 68 and Ab 65 (monoclonal Ab)

HCV RNA translation inhibitors
ISIS 14803 iantisense; e
AVI — 4065 (antisense
Heptazynme (rilpozynne) s %
VGX-410C (small molecule IRES inhibitor) — F
TT 033 (ST RN A ) 5000000000000

Posttranslational processing inhibitors

NS3-4A serine proteinase inhibitors
BILN 2061 mmmmmm .
17T VAN O
N/ X = O
SCH 503034 mmmmmmmm
ACH-806/GS-9132 mummmmmm.

HCV replication inhibitors

NS5B polymerase inhibitors
VCIICEEE e

Cyclophilin B inhibitors
DEBIO-025
[N =3

NS5A inhibitors
A-831, A -GSO

Helicase inhibitors
QU563 1
Recombinant Ab fragments F——

Virus assembly and release inhibitors

UT-231B (iminosugar -glucosidase inhibitor) S mmm—m—8m—
Celgosivir (glucosidase inhibitor)

D’aprés Pawlotsky JM, Chevaliez S, McHutchison JG, Gastroenterology 2007;132:1979-98



Traitements préventifs + + +

e vaccin inactive anti-VHA (voyageurs...)

e vaccin anti-VHB +++ . protéine HBs
aucun lien demontré avec la sclérose en plagues

http://www.cdc.gov/

* Vaccin anti-amaril attenué
Immunité en 10 jours
contrindiqgué chez I'enfant < 6 mois






