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Génome du virus grippal



Antigènes et  variat ions 
antigéniques

• Les antigènes internes (NP et  M) 
conditionnent le type de virus (A,B,C)

• Les antigènes d’enveloppe (HA et  NA) 
sont  spécifiques de sous-types et  de 
variant s 

• En fait , les sous-types ne sont  décrit s que 
dans le type A : H1 à H16 et  N1 à N9



Nomenclature des souches A 
depuis 1918

• 1918                                                    
H1N1

• 1957        A/Singapour/1/57               H2N2
• 1968        A/Hong Kong/1/68             H3N2

• Glissements depuis 1968 en attente de 
nouvelle cassure : H5N1 ?



Type B

H1N1 H2N2 H3N2 H5N1

Type A

Type C



Rat ionnel des variations 
antigéniques (t ype A)

• Cassures : recombinaison entre souches 
humaines et  animales 

• Glissements : mutations ponctuelles
• Provenance de la souche Hong Kong 

1968 (A/Duck/Ukraine/1/63   Hav7= H3)
• Incident de Fort  Dix et  role du porc  
• Transmission directe du poulet  à l’homme 

(H5N1; Hong Kong 1997)



Transmissions
interespèces
des virus grippaux
de type A



AS Lipatovet al, 
J Virol 2004 ; 78 : 8951-8959.

I Stephenson et al, 
Lancet Infectious Diseases 2004 ; 4 : 499-509 





Pouvoir pathogène chez les 
animaux

• Oiseaux
• Incubation de 3 à 7 jours
• Anorexie, f ièvre, plumes hérissées, diarrhée 

profuse, pétéchies, m arche difficile, œdème de 
la face et  du cou, ataxie, torticolis

• Anapath : foyers de nécrose dans poumon, rate, 
foie, rein ; hémorragies dans larynx, trachée, 
myocarde, poumon, foie, rein, intest in ; gliose
cérébrale et  dégénérescence neuronale 





Pouvoir pathogène chez 
l’homme

• Incubation : 3 jours (2-4)

• Fièvre, toux, angine, rhinorrée, myalgies, 
conjonctivite, diarrhée aqueuse 

• Leucopénie, lymphopénie, thrombocytopénie
• Evolution possible vers ARDS (acute respiratory

distress syndrome)  

• A noter des formes intest inales de la m aladie 





Avril 2009:   alerte virus A(H1N1) mexicain

DIAGNOSTIC de la GRIPPE et ALERTE SANITAIRE



Novel Swine-Origin Influenza A (H1N1) Virus Investi gation Team. N Engl J Med 
2009;10.1056/NEJMoa0903810

Distribution of 642 Confirmed Cases of Human Infect ion with Swine-Origin Influenza A (H1N1) 
Virus in the United States (May 5, 2009)





Mercredi 06/05 : résultat  CNR

Séquençage gènes M et NS1

� souche A(H1N1) « mexicaine » � 1er cas confirmé en Aquitaine





Novel Swine-Origin Influenza A (H1N1) Virus Investi gation Team. N Engl J Med 
2009;10.1056/NEJMoa0903810

Comparison of H1N1 Swine Genotypes in Recent Cases in the United States











• Fever (usually high) 
• Headache
• Tiredness (can be extreme) 
• Cough
• Sore throat
• Runny or stuffy nose
• Body aches 
• Diarrhea 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 chest or abdomen 
• Sudden dizziness
• Confusion 
• Severe or persistent vomiting
• Flu-like symptoms improve but then return with

fever and worse cough



• People infected with seasonal and novel
H1N1 f lu shed virus and may be able to 
infect  others from 1 day before getting sick
to 5 to 7 days after. This can be longer in 
some people, especially children and 
people with weakened immune system s
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 I have a family member at home who is sick with
novel H1N1 flu, should I go to work?
Employeeswho are well but  who have an ill family
member at home with novel H1N1 f lu can go to work as 
usual. These employees should monitor their health
every day, and take everyday precautions including
washing their hands often with soap and water, 
especially after they cough or sneeze. Alcohol-based
hand cleaners are also effective.* If  they become ill, they
should notify their supervisor and stay home 



• How long can influenza virus remain
viable on objects (such as books and 
doorknobs)?
Studies have shown that influenza virus 
can survive on environmental surfaces 
and can infect  a person for 2 to 8 hours
after being deposited on the surface. 



• What kills influenza 
virus?
Influenza virus is
destroyed by heat (167-
212°F [75-100°C]). In 
addition, several
chemical germicides, 
including chlorine, 
hydrogen peroxide, 
detergents (soap), 
iodophors (iodine-based
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 best when started soon after illness onset
(within two [2] days), but  treatment with antiviral 
drugs should st ill be considered after 48 hours of 
symptom onset , particularly for hospitalized
patients or people at high risk for influenza-
related complicat ions. 



Oseltamivir-resistant viruses
• Systematic surveillance conducted by the Global Influenza 

Surveillance Network, supported by WHO Collaborating Centres 
and other laboratories, continues to detect sporadic incidents of 
H1N1 pandemic viruses that show resistance 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
resistance to the antiviral oseltamivir, but not to the antiviral 
zanamivir. Zanamivir remains a treatment option in symptomatic
patients with severe or deteriorating illness due to oseltamivir-
resistant virus.

• Twelve of these drug-resistant viruses were associated with the use 
of oseltamivir for post -exposure prophylaxis. Six were associated
with the use of oseltamivir treatment in patients with severe
immunosuppression. Four were isolated from samples from patients 
receiving oseltamivir treatment.



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



Vaccination : indicat ions
• USA
• The groups recommended to receive the novel H1N1 inf luenza vaccine 

include:
• Pregnant women because they are at higher risk of complicat ions and can

potentially provide protection to infant s who cannot be vaccinated; 
• Household contacts and caregivers for children younger than 6 

months of age because younger infant s are at higher risk of inf luenza-
related complicat ions and cannot be vaccinated. Vaccinat ion of  those in 
close contact  with infant s less than 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 infection for vulnerable patient s. Also, increased
absenteeism in this population could reduce healthcare system capacity; 



Vaccination : indicat ions
• 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 H1N1 influenza in children and they
are in close contact  with each other in school and day care settings, 
which increases the likelihood of disease spread, and 

• Young adults 19 through 24 years of age because we have seen
many cases of novel H1N1 influenza in these healthy young adults
and they often live, work, and study in close proximity, and they are 
a frequently mobile populat ion;

• Persons aged 25 through 64 years who have health conditions 
associated with higher risk of medical complications from
influenza.



Vaccination : indicat ions

• UK : 132 millions de doses
• 6 mois-65 ans avec FDR
• Femmes enceintes
• Personnels de santé
• France : 94 millions de doses
• Pat ients avec FDR
• Personnels de santé



Indications France

• Femmes enceintes
• Enfants de 6 mois à 2 ans
• Sujet s avec FDR 
• Personnels de santé
• Personnels de services d’urgence 

(pompiers..)



Vaccination : production

• Fabrication sur œufs de poule 
embryonnés : Sanofi Pasteur et  GSK

• Fabrication sur culture cellulaire : Novartis 
; 1er essai en GB avec succès de 80% 
après une injection et  100% après deux 
injections

• Délais : GSK septembre/octobre; Sanofi 
réception souche référence 27 mai 2009 : 
premières doses en novembre/décembre 
?   



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

• Michael E. Greenberg, M.D., M.P.H., Michael H. 
Lai, B.Med.Sc., M.B., B.S., M.Med.Sc., Gunter
F. Hartel, M.S., Ph.D., Christine H. Wichem s, 
Ph.D., Charm aine Gittleson, B.Sc., M.B., B.Ch., 
Jillian Bennet, M.Sc., M.P.H., Gail Dawson, 
B.Pharm ., 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. 







Map: International Co-circulation of 2009 H1N1 and Seasonal Influenza
(As of October 2, 2009; posted October 2, 2009, 11:00 AM ET)



• Depuis le début de l’épidémie en 
France

• 30 décès de malades porteurs du virus A 
(H1N1) 2009 (dont 6 en métropole, 1 en 
Guyane, 1 en Martinique, 6 à la Réunion, 
9 en Nouvelle Calédonie et  7 en Polynésie 
Française). 



• Du 21 au 29 septembre 2009, l’incidence 
des consultations pour grippe clinique 
est imée par le réseau Sentinelles a 
légèrement augmenté pour atteindre 234 
cas pour 100 000 habitants se situant 
toujours au-dessus du seuil épidémique 
(96 cas pour 100 000 habitants). Le taux 
de prélèvements posit if s pour le virus A 
(H1N1) 2009 réalisés par le réseau des 
Grog, reste faible 



Nombre hebdomadaire de
passages aux urgences pour grippe et
proportion d’hospitalisations, à
hôpitaux 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 qu'il va faire !" Dr Jean-Marie Cohen 



Virus grippal A(H1N1)v 

Activité régionale laboratoire de 
Virologie

Mai-aout 2009



Qui est  prélevé ?

• Grippe compliquée

• Pat ient s n’évoluant pas favorablement sous 
Tamiflu

• Nourrissons < 5mois
• Femmes enceintes
• Cas index dans collectivités (3)

• Personnels de soins dans certaines situations 
sensibles (réanimation, greffe de moelle../..) 



Extraction de l’ARN viral : automatisée

Diagnostic molDiagnostic molééculaire des infections grippalesculaire des infections grippales

MagNA pure 
LC 

(ROCHE®)

MagNA pure 
compact 

(ROCHE®)

Stockage des extraits : -80°C

RT-PCR



RTRT--PCR en temps rPCR en temps rééel des virus grippauxel des virus grippaux

But: améliorer la rapidité

détecter et différencier AH1, AH3 et B � épidémiologie

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

Avantages:

• durée RT-PCR = environ 1h

• Utilise peu d’extrait ARN (5 µL)

• différencie AH1, AH3 et B
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Médecine et maladies 
infectieuses

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

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

• Med Mal Infect . 2009 Jul 23. 



• H1N1 Flu: Another possible diagnosis.
• Cazanave C, Dauchy FA, Dupon M, 

Dutronc H, Fleury H.
• Med Mal Infect . 2009 Oct 2



La lettre de l'infectiologue

• Cas clinique
• » Deux cas graves d ’infection grippale A/H1N1 2009 en 

Aquitaine
Depuis f in avril 2009, un nouveau virus grippal d’origine 
porcine, A/H1N1 2009, s’est  propagé de façon 
pandémique grâce à son fort  pouvoir de transmission 
interhumaine. À ce jour (6 septembre 2009), 
l’Organisat ion mondiale de la santé confirme un total de 
277 207 cas avérés dans le monde entier, dont au moins 
3 205 décès […]
Mots-clés : A/H1N1 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 

• Rapid communications
• Oseltamivir susceptibility in south-western 

France during the 2007-8 and 2008-9 influenza 
epidemics and the ongoing influenza pandemic
2009 

• S Burrel1, L Roncin1, M E Lafon1, H Fleury ( )1

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








