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Génome du virus grippal

Tableau 1. Segments génomiques et protéines du virus de la grippe A. Les 8 segments génomiques du virus de la grippe codent pour
11 protéines virales identifiées. Les tailles des segments sont celles du virus A/PR/8/34. Les segments 7 et 8 codent chacun pour
deux proteines differentes, obtenues par épissage de I'ARN messager. D'aprés [9, 27]

5 Taille (nt)  Protéine Taille (a) ~ Masse moléculaire (kD)**  Nb de mol/virion Fonction
1 23 PB2 759 85,7 30-60 Sous-unité du complexe polymérase :
fixation sur la coiffe
2 2 341 PB1 757 86,5 30-60 Sous-unité du complexe polymerase :
ARN polymérase ARN dépendante, endonucléase
PB1-F2 87 10,5 ? Protéine mitochondriale pro-apoplotique
3 2233 PA 716 842 30-60 Sous-unite du complexe polymerase :
fonction exacle inconnue
4 1778 HA 566 61,5° 500 Fixation sur le récepteur et fusion membranaire
5 1565 NP 498 56,1 1 000 Nucléoprotéine
6 1413 NA 454 50,1 100 Sialidase
7 1027 M1 252 218 3000 Proléine de malrice
M2 97 1,0 20-60 Canal & protons
8 890 NS1 230 26,8 - Régulation de I'expression des génes viraux,
inhibiteur de la réponse a l'nterféron
NS2/INEP 121 14,2 130-200 Export nucléaire des RNP
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Antigenes et variations
antigéenigues
e Les antigenes internes (NP et M)
conditionnent le type de virus (A,B,C)

e Les antigenes d’enveloppe (HA et NA)
sont specifiques de sous-typeset de
variants

 En fait, les sous-typesne sont decritsque
dansletype A: H1 a H16 et N1 a N9



Nomenclature des souches A

depuis 1918
1918
HIN1
1957 A/Singapour/1/57 H2N2
1968 A/Hong Kong/1/68 H3N2

Glissementsdepuis 1968 en attente de
nouvelle cassure : HS5N1 ?
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Rationnel des variations
antigenigues (type A)
Cassures : recombinaison entre souches

humaines et animales
Glissements : mutations ponctuelles

Provenance de la souche Hong Kong
1968 (A/Duck/Ukraine/1/63 Hav/~= H3)

Incident de Fort Dix et role du porc

Tranamission directe du poulet a ’'hnomme
(H5N1; Hong Kong 1997)






H5N1 Other H?N?
(Gs/Gd/96) viruses
.-""-ﬂ_“_\-h"'“ il .

y

AS Lipatovet al, H5MN1/02-03

J Virol 2004 ; 78 : 8951-89509.
| Stephensoet al,
Lancet Infectious Diseases 2004 ; 4 : 499-509
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Pouvoir pathogene chez les
anim aux

Oiseaux
Incubation de 3 a 7 jours

Anorexie, fievre, plumeshérissees, diarrhée
profuse, pééchies, marche difficile, cedeme de
laface et du cou, ataxie, torticolis

Anapath : foyersde nécrose danspoumon, rate,
fole, rein ; hémorragiesdans larynx, trachée,
myocarde, poumon, foie, rein, intesin ; gliose
cérébrale et degénérescence neuronale






Pouvoir pathogene chez

'’homme

Incubation : 3 jours (2-4)

Fievre, toux, angine, rhinorrée, myalgies,
conjonctivite, diarrhée agueuse

Leucopeénie, lymphopeénie, thrombocytopénie
Evolution possible vers ARDS (acute respiratory
disgress syndrome)

A noter desformes intesinalesde lamaladie
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DIAGNOSTIC de la GRIPPE et ALERTE SANITAIRE

Avril 2009: alerte virus A(HLN1) mexicain
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Number of deaths

Number of Influenza-Associated Pediatric Deaths
by Week of Death:
2005-06 season to present
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Mercredi 06/05 : résultat CNR
Séquencage genes M et NS1

souche A(H1IN1) « mexicaine » 18" cas confirmé en Aquitaine

SANTE. Le jeune Périgourdin hospitalisé au CHU de Bordeaux avait bien la grippe A. Mais son
état n'inspire plus d'inguiétude

Grippe A : un premier cas dans la région

C'est confirmée ; le jeune Périgourdin hospitalisé le
29 avril au CHU de Bordeaux avait bien la grippe A.
L'information a &té rendue publique hier dans un
communique qui précse @ « Le ler mai, les
résultats des premiers examens effectués parle
laboratoire de virologie du CHU de Bordeaus,
agree pour ce type d'analyse, se sont avérés
positifs. Conformément 3 la procédure nationale,
le patient a été classé en "cas probabla” et jes
échantillons ont été adressés au Centre national

| de réféerence (CNR) de Lyon pour confirmation. Les
: ) résultats du CHNE nous ont &te communigués cet

: wh] aprés-midi (NDLR : hier), ceux-ci confirment les

premiers résultats positifs, identifies par le CHU., =

A Etats-Unis et au Canada, les recherches sur la
mise au point d'un vaccin contre |a grippe A
progressent. (photo afp) Septidme cas francais

La bonne nouvelle, c'est gue le patient se porte bien et gu'il 2 d'ailleurs pu regagner son domicile
dés le 5 mai. Agé de 19 ans, il était rentré du Mexigue le 27 avril aprés un séjour dans le cadre d'un
vovage organise par un comité d'entreprise. Présentant les signes d'un etat grippal, il avait éte




FJ266975

Fl9665972

FJ966962

FJ862532

F.l19635182

FJ269537

FJ2635132

FJ269527

r FJ966954

Jeudi 07/05: resultat sequencage Bordeaux
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Human H1N1 Cases from Human H1N1 Cases

Triple-Reassortant Swine in California
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PAMDEMIC INFLUENZA PHASES
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Pandemic (H1N1) 2009 Status as of 13 August 2009
Countries, territories and areas with lab confirmed cases and number of deaths as reported to WHO

.

Cumulative deaths
e 1-10
® 11-50
@® 51-100
. 101 and more
- Country/territory/area with confirmed cases

Chinese Taipei has reported one death associated with pandemic (H1N1) 2009.
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Geographic spread of influenza activity Status as of Week 32
(Geographic spread reflects the number and distribution of regions within a country reporting influenza activity.) 03 Aug - 09 Aug 2009
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[ ] No information available
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Trend of respiratory disease activity compared to previous week Status as of Week 32
(Trend refers to the change in the level of respiratory disease activity compared with the previous week.) 03 Aug - 09 Aug 2009
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Fever (usually high)
Headache

Tiredness (can be extreme)
Cough

Sore throat

Runny or stuffy nose

Body aches

Diarrhnea and vomiting (more common among
children than adults)



In adults, emergency warning signs that
need urgent medical attention include:

Difficulty breathing or shortness of breath
Pain or pressure in the ched or abdomen
Sudden dizziness

Confusion

Severe or persisent vomiting

Flu-like symptom s improve but then return with
fever and worse cough




 People infected with seasonal and novel
H1N1 flu shed virus and may be able to
Infect othersfrom 1 day before getting sick
to 5to 7 days after. This can be longer In
some people, especially children and
people with weakened immune systems
and in people infected with the new H1N1

VIrus.




Cover your nose and mouth with a tissue when you cough or
sneeze. Throw the tissue in the trash after you use it.

Wash your hands often with soap and water, especially after you
cough or sneeze. Alcohol-based hand cleaners* are also effective.

Avoid touching your eyes, nose or mouth. Germs spread this way.
Try to avoid close contact with sick people.

If you are sick with flu-like illness, CDC recommends that you stay
home for at least 24 hours after your fever is gone except to get
medical care or for other necessities. (Your fever should be gone
without the use of a fever-reducing medicine.) Keep away from
others as much as possible to keep from making others sick.




If | have a family member at home who is sick with

novel HIN1 flu, should | go to work?

Employeeswho are well but who have an ill family
member at home with novel HIN1 flu can go to work as
usual. These employees should monitor their health
every day, and take everyday precautionsincluding
washing their hands often with soap and water,
especially after they cough or sneeze. Alcohol-based
hand cleaners are also effective.* f they become ill, they
should notify their supervisor and stay home



e How long can influenza virus remain

viable on objects (such as books and
doorknobs)?

Sudies have shown that influenza virus
can survive on environmental surfaces
and can infect a person for 2to 8 hours
after being deposited on the surface.




« What Kills influenza
VIrus?
Influenza virusis
dedroyed by heat (167-
212°F [75-100°C)). In
addition, several
chemical germicides,
Including chlorine,
hydrogen peroxide,
detergents (soap),
lodophors (iodinebased
antiseptics), and
alcohols are effective




 Treatment:. If you get sick, antiviral drugs can
make your illness milder and make you feel
better faster. They may also prevent serious
Influenza complications. Influenza antiviral drugs
work bes when garted soon after illness onset
(within two [2] days), but treatment with antiviral

drugs should Il
symptom onset,
patientsor peop

be considered after 48 hours of
particularly for hospitalized

e at high risk for influenza-

related complications.



Oseltamivir-resistant viruses

Systematic surveillance conducted by the Global Influenza
Surveillance Network, supported by WHO Collaborating Centres
and other laboratories, continuesto detect sporadic incidents of
H1N1 pandemic virusesthat show resisance to oseltamivir. To
date, 28 resistant viruses have been detected and characterized
worldwide.[2]

All of these viruses show the same H275Y mutation that confers
resisgance to the antiviral oseltamivir, but not to the antiviral
zanamivir. Zanamivir remains a treatment option in symptomatic
patientswith severe or deteriorating illness due to oseltamivir-
resistant virus.

Twelve of these drug+esistant viruseswere associated with the use
of oseltamivir for pos-exposure prophylaxis. Sx were associated
with the use of oseltamivir treatment in patientswith severe
Immunosuppression. Four were isolated from samples from patients
receiving oseltamivir treatment.



* In general, WHO does not recommend the
use of antiviral drugsfor prophylactic
purposes. For people who have had
exposure to an infected person and are at
a higher risk of developing severe or
complicated iliness, an alternative option is
close monitoring for symptoms, followed
by prompt early antiviral treatment should
symptomsdevelop.



Vaccination : indications

USA

The groupsrecommended to receive the novel HIN1 influenza vaccine
include:

Pregnant women because they are at higher risk of complications and can
potentially provide protectionto infantswho cannot be vaccinated;

Household contacts and careqgivers for children younger than 6
months of age because younger infants are at higher risk of influenza-
related complications and cannot be vaccinated. Vaccination of those in
close contact with infants lessthan 6 months old might help protect infants
by “cocooning” them from the virus;

Healthcare and emergency medical services personnel because
Infections among healthcare workers have been reported and this can be a
potential source of infectionfor vulnerable patients. Also, increased
absenteeism inthispopulation could reduce healthcare system capacity;




Vaccination : indications

USA (suite)
All people from 6 months through 24 years of age

Children from 6 months through 18 years of age because we
have seen many cases of novel HLN1 influenza in children and they
are in close contact with each other in school and day care settings,
which increasesthe likelihood of disease spread, and

Young adults 19 through 24 years of age _ because we have seen
many cases of novel HIN1 influenza in these healthy young adults
and they often live, work, and study in close proximity, and they are
a frequently mobile population;

Persons aged 25 through 64 years who have health conditions
assoclated with higher risk of medical complications from
Influenza.




Vaccination : indications

UK : 132 millions de doses

6 mois-65 ans avec FDR
Femmes enceintes
Personnelsde santé

France : 94 millionsde doses
Patients avec FDR
Personnelsde santé



Indications France

Femmes enceintes
Enfantsde 6 mois a 2 ans
Sujets avec FDR
Personnelsde sante

Personnels de services d'urgence
(pompiers..)



Vaccination : production

e Fabrication sur ceufsde poule
embryonnés ;. Sanofi Pasteur et GSK

* Fabrication sur culture cellulaire : Novartis
. 1ler essail en GB avec succesde 80%
apres une injection et 100% apres deux
Injections

o Deélais: GSK septembre/octobre; Sanofi
réception souche référence 27 mai 2009 :

premieres doses en novembre/decembre
t)



 Response after One Dose of a Monovalent
nfluenza A (H1N1) 2009 Vaccine —
Preliminary Report

 Michael E. Greenberg, M.D., M.P.H., Michael H.
Lal, B.Med.Sc., M.B., B.S., M.Med.Sc., Gunter
F. Hartel, M. S., Ph.D., Christine H. Wichem s,
Ph.D., Chamaine Gittleson, B.Sc., M.B., B.Ch .,
Jillian Bennet, M.Sc., M.P.H., Gail Dawson,
B.Pham ., Wilson Hu, M.D., M.B.A., Connie
Leggio, B.Sc., Diane Washington, M.D., and
Russell L. Basser, M.B., B.S., M.D., F.R.A.C.P.



Table 2. Immune Response after One Dose of the HIN1 Vaccine, as Measured on Hemagglutination-inhibition (HI) Assay.*

Immunogenicity 15-ug Vaccine Dose 30-pg Vaccine Dose All Subjects
End Point (N=120) (N=120) (N =240)
18-49Yr 50-64 Yr All Ages 18-49 Yr 50-64 Yr All Ages
(N=58) (N=62) (N=120) (N=62) (N=58) (N=120)
Baseline
Subjects with HI titer 32.8 339 333 38.7 20.7 30 21.7
=1:40 — % (95% Cl)  (22.1-45.6) (23.3-46.3) (25.5-42.2) (27.6-51.2) (12.3-32.8) (22.5-38.7)  (26.1-37.8)
Geometric mean titer — 21.4 193 20.3 15.9 13.2 16.3 18.2
value (95% Cl) (14.8-30.8)  (13.8-269)  (15.9-25.9)  (13.7-289)  (9.7-17.9)  (12.8-208)  (15.3-21.6)
After vaccination
Subjects with HI titer 100 93.5 96.7 98.4 879 93.3 95.0
=1:40—% (95% CI)  (93.8-100) (84.6-97.5) (91.7-98.7) (91.4-99.7) (77.1-94.0) (87.4-96.6)  (91.5-97.1)
Subjects with serocon- 759 66.1 70.8 82.3 72.4 77.5 74.2

versian or signiﬁ- (63.5-85.0) (53.7-76.7) (62.2-78.2) (71.0-89.3) (59.8-82.2) (69.2-84.1) (68.3-79.3)
cant increase in titer

— % (95% Cl)
Geometric mean titer — 306.9 157.0 217.1 513.7 174.0 304.4 257.1
value (95% Cl) (228.2-412.7) (120.8-204.2) (177.1-266.1) (401.2-657.7) (116.0-260.9) (237.0-391.0) (218.7-302.2)
Factor increase in geo- 14.345.06 8.1+4.89 10.7+5.06 25.8+5.63 13.245.36 18.6+5.64 14.1£5.45

metric mean fiter

#* Plus—minus values are means +SD. The immunogenicity end paints were the proportion of subjects who had an antibody titer of 1:40 or
more, the proportion of subjects who had either seroconversion (a prevaccination titer of less than 1:10 with a postvaccination HI antibody
titer of 1:40 or mare) or an increase by a factor of four or more in antibody titer, and the factor increase in the geometric mean titer.




Influenza Positive Tests Reported to CDC by U.S. WHO/NREVSS
Collaborating Laboratories, National Summary, 2008-09
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Map: International Co-circulation of 2009 HIN1 and  Seasonal Influenza
(As of October 2, 2009; posted October 2, 2009, 11:00 AM ET)



* Depuis le début de I'épidémie en
France

« 30décesde maladesporteursdu virus A
(HIN1) 2009 (dont 6 en meétropole, 1 en
Guyane, 1 en Martinique, 6 a la Réunion,
9 en Nouvelle Calédonie et 7 en Polynésie
Francaise).



 Du 21 au 29 septembre 2009, I'incidence
des consultations pour grippe clinique
estimée par leréeseau Sentinelles a
legerement augmente pour atteindre 234
cas pour 100 000 habitants se situant
toujours au-dessusdu seuil epidemique
(96 cas pour 100 000 habitants). Le taux
de prelevementspositifs pour le virus A
(HIN1) 2009 réalises par le reseau des
Grog, reste faible



Nombre hebdomadaire de

passages aux urgences pour grippe et
proportion d’hospitalisations, a
hopitaux constants depuis octobre
2007, dans 85 services d’'urgence
participant au réseau Oscour® en
France






"Le virus de la grippe ,

c'est un peu comme

Zidane avec un ballon,

on ne sait jamais

ce gu'll va faire I" Dr Jean-Marie Cohen




Virus grippal A(HIN1)v

Activite régionale laboratoire de
Virologie
Mai-aout 2009



Qui est prélevé ?

Grippe compliguee

Patients n’évoluant pasfavorablement sous
Tamiflu

Nourrissons< smois
Femmes enceintes
Cas index dans collectivites (3)

Personnelsde soinsdans certaines situations
sensibles (réanimation, greffe de moelle../..)



Diagno stic moléculaire des infections grippales

Extraction de 'ARN viral : automatisée

MagNA pure MagNA pure
LC compact
(ROCHE®) (ROCHE®)

Stockage des extraits :  -80C

!

RT-PCR



RT-PCR entempsréel des virus grippaux

But: améliorer la rapidité
deétecter et différencier AH1, AH3 et B épidémiologie

c Mise au point RT-PCT temps réel sur Light Cycler (ROCHE®)

Avantages:
e durée RT-PCR = environ 1h
« Utilise peu d’extrait ARN (5 uL)
o différencie AH1, AH3 et B
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Médecine et maladies
Infectieuses

o [FiIrd cases of secondary transmission of a
novel swine-origin influenza A (H1N1)
virus in France.]

e Jeannot AC, Hamoudi M, Bourayou N,
Tabuteau C, Garandeau C, Trapateau JM,
Bouscambert M, Lina B, Fleury HJ.

e Med Mal Infect. 2009 Jul 23.




e HIN1 FHu: Another possible diagnosis.

e Cazanave C, Dauchy FA, Dupon M,
Dutronc H, FHeury H.

e Med Mal Infect. 2009 Oct 2




La lettre de l'infectiologue

e Cas clinique

 » Deux cas gravesd'’infection grippale A/HIN1 2009 en
Aguitaine
Depuisfin avril 2009, un nouveau virus grippal d’origine
porcine, A/H1IN1 2009 s'est propagé de fagon
pandémique grace a son fort pouvoir de transmission
Interhumaine. A ce jour (6 septembre 2009),
I’Organisation mondiale de la santé confirme un total de
277 207 cas avérésdans le monde entier, dont au moins
3 205déces|...]
Mots-cles : A/HIN1 2009 ; SDRA ; France
S. Burrel, J. Youssef, C. Balick-Weber, H. Roze, S.
Fourcade, A.C. Jeannot, L. Roncin, P. Blanco, H. Fleury




Suivi de deux patients avec SDRA



Eurosurveillance, Volume 14, Issue
38, 24 September 2009

e Rapid communications

e Oseltamivir susceptibility in southwestern
France during the 2007-8 and 2008-9 influenza
epidemics and the ongoing influenza pandemic
2009

S Burrell, L Roncinl, M E Lafonl, H Feury ()1

 Department of Virology, Bordeaux 2 University
EA 2968, Bordeaux, France












