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Mecanismes a l'origine des pandémies d’influenz:

i Next pandemic influenza»

1918 1957 _}, 1968
«Hong Kong influenza» |

«Spanish influenza» «Asian influenza»

H1N1 influenza virus . H2N2 influenza virus H3N2 influenza virus
=1

H2N2 HIN1 H3 H2N2
avian virus human virus avian virus human virus Avian virus

or
H3N2

Bird—to—hu'man. Avian virus huma_n virus
transmission of HIN1 virus

Hemagglutinin + Neuraminidase
! 1

All 8 genetic segments 3 new genetic segments from 2 new genetic segments from All 8 genes new or further
thought to have originated avian influenza virus introduced avian influenza virus introduced derivative of 1918 virus
from avian influenza virus (HA, NA, PB1); (HA, PB1);

contained S RNA segments contained S RNA segments
from 1918 from 1918

N Engl J Med, november 24, 2005, 2209-11
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Evolution des réassortiments
du virus influenza A (H1N1) en 2009

The eight segments shown within each virus
code for the following proteins of the influenza
A virus (top to bottom): polymerase PB2,
polymerase PB1, polymerase PA,
hemagglutinin, nuclear protein,
neuraminidase, matrix proteins

and nonstructural proteins. The segments

of the human 2009 influenza A (H1N1) virus
have coexisted in swine influenza A virus
strains for more than 10 years. The ancestors
of neuraminidase have not been observed

for almost 20 years. The mixing vessel for

the current reassortment is likely to be a swine
host but remains unknown.

2009 Human H1N

NEJM 2009; 361:115
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Taux d’hospitalisation et de mortalite au Canada

Hospital ICU
admission admission

1stwave (Maydiuyya®) TR 290
2 wave (Ocl-Dec. 09 710¢ 1154
Total 8596 1747415
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Cas severes (USI) au Canada
(N = 168 cas de 38 USI adulte/pédiatrique)

Mean age : 32.3 yrs (22144 )noklidthgdB3B898/chbhddzaamd 25% finst metioms
Sex : 67.3% = females

Co-morbidities : 98% (only 30% mayjor)

Duration of symptoms : onset— hospital (4 d)— ICU (1 d)

Bacterial superinfection : 24% (staph > pneumoc.)

Shock, ARDS, multi-anggam fiailune

90 d mortality : 17.3%

* Kumar et al., JAMA 2009
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Etude Québécoise caktemoiawsueetdetaardals
risque pour I’hospitalisation et la maladie sévere

Risk factors for hospitalization: age <5 yrs, unddlying diseases, late
consultation & 5 d)

Risk factors for severe dis. (ICU/death): female, nderlying disease
(cardiac, diabetes, pulmonary, neurasmssaidacoodttmms)

Note: early antiviral use € 3 d) decreases risk

* Gilca et al., submitted
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Etude Québécoise familiale sur le pHIN1

All family contacts of an index case prospectiveliested

NPA were tested by RTHRIERf 6o b NN 1aguald mviliheezza
(days 1, 8 and 11)

Sera (acute and convalescent) tested by MN and HALI:
seroconversion = titer>1:40 or 4{old imorease im titkens
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Etude Québeécoise familiale sur la contagiosité

Onday 8: 74% PCR+, 19% culture+

(minimum 8% if all symptomatic PCR -
patients are considered)

Onday 11 No positive culture
88% of retested patients still PCR+

Thus, better to isolate for one week instead of usy end of fever

De Serres et al., EID 2010
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Etude Québeécoise familiale sur la transmission

43 index cases and 119 contacts recruited

SAR = 45% (58% had FLI, 9.4% were asymptomatic, 2% had Gl symmms
only)

81% of families had>1 confirmed contact case
Mean serial interval = 3 days (median: 3.9 days)

Young children (<7 yrs) had highest SAR

Gl symptoms (diarrhea, vomiting) were associated with increasl transmission
rate of pH1IN1

Papenburg et al., CID 2010
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Thérapie antivirale pour les infections a pH1IN1

Virus is almost always resistant to amantadine andmantadine

Therapy with NAls (oseltamivir or zanamivir) is required for patients

with underlying risk factors including pregnancy and those with severe
disease

For severe cases (in ICU), consider higher dose$Qlmg BID) and
prolonged duration (up to 10 days) of oseltamivir

For severe cases, treatment is warranted even wheelayed after 48h

For patients with suspected oseltamivir resistancetart inhaled
zanamivir or IV zanamivir (if available) for severe cases

Focus is on early treatment instead of PEP to decase resistance

NEJM 2010, WHO committee
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Les virus pH1N1 resistants a I'oseltamivir
(OMS- 27 octobre 2010-)

313 resistant viruses reported (1% of those tested)
All but one had at least H275Y NA mutation (one had223R)

All were susceptible to zanamivir but cros-resistant to peramivir

Risk groups : Immunocompromised (30%), treated immumocompetent

(32%), PEP (6%), no treatment (10%), preliminary info (22%)

Limited clusters of resistant strains, sometimes whout antiviral use
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Baz et al., NEJM 2009
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Virulence chez la souris Balb/C et le furet

Intranasal infection (WT and H275Y mutant)

5x 10 PFU | | 104> TCIDgy/ml

Follow-up 12-14 jours

Weight

Lun
histopatﬁology Temperature

Viral titers — Nasal wash

Cytokines — Lymph nodes
RNA

Hamelin et al., PLoS Pathogens 2010
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Transmission chez le furet

DEVAN, Day 1 Day 14

1 ferret/cage 24 h 2 ferrets/cage (Direct contact) End of protocol

- R Convalescent
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Acute serum

Intranasal
infection,
1045 TCIDgy/ml
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Perte de poids postnfdetoarchbeadaseauss

—— pHIN1s
—=— pHIN1r-H275Y

{

o
i
=
)
=
o
=
=
Y
o
x

) 6 7 8 9
Days post-infection

===:::‘: " Centre de Recherche en Infectiologie *‘M e
sgey LAVAL GB300910 15

CHUQ - CHUL




Titres viraux pulmonaires post-miection ciez la
souris

[ pH1N1s
@ pH1Nr-H275Y

-
1

T

2 §)
Days post-infection

[velea] UNIVERSITE

B GB300910 16

anm i m
"=1"= " Centre de Recherche en Infectiologie
CHUQ - CHUL BB




Température postimiectimm cinez |k flunett
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Titres viraux nasaux postinfeaticom aiezz | & fiunett
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Transmission du mutant H275Y chez le furet

Infected ferrets
Day 0 Dy 114}
< 128(
<20 §1%:¢31)
<20 (710)

171

44 UNIVERSITE
CHUQ - CHUL -

GB300910 19




Modélisation de la pandémie 2009 au Canada

(Risk Analytlca)
(Age-dependent susceptiblexypesdidide

with a macroeconomic model)

-8678 hospitalizations, 428 mortalities

-6.2% were treated, 45% were vaccinated (startechtatOctober)
-pH1N1 attack rate of approximately 15%

-12680 QALYSs lost

-Direct health care costs: $58 million CDN

-Indirect economic impact: $1.6 billion CDN (0.1%@&DP)
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Comparaison de I'hospitalisation (gauche) et de Imortalité (droite)
rapportee et modélisée au Canada

Date

<> Reported Hospitalizations =mmmmm  Modelleded Hospitalizations A Reported Mortalities =mmmmm  Modelleded Mortalities
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Taux d’hospitalisation (gauche) et de mortalité (doite)
pour pH1IN1 en Ontario

Case hospitalization ratio Coese fEtitty redito
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Le taux d’'attaque est dependant de I'age

Total attack rate by age
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La modélisation de la pandemie 2009 au Canada
(Risk Analytica)

-Hospitalizations decreased by 2x: antivirals (7 %) vaccine (85.4%),
synergy (7%)

-Deaths decreased by 4x: antivirals (55.1%), vacoe{@&5%), botih (20%)

-Antivirals cost-effectiveness (ICER): $2002 per QAY Yaaedd

-Vaccine costedféativernssss((CEH) $220Bopee (M NMgaindd$3 T 33 Tikae

to vaccine waste)
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La population infectée au Canada selon les interventions actuedl et
sans intervention. La ligne verticale indique la disponibilitedu
vaccin.

Infectious Population in Canada
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La modélisation de la pandemie 2009 au Canada
(Risk Analytica)

-Hospitalizations increase by 10x (moderate) and 72x (severe)

-Deaths increase by 32x (moderate) and 209x (seve

-Vaccine do not contribute much (estimated to arrive 12 weeakafter peak)

-Widespread AV use (50% treated, 5% PEP) can significantljamrease
hospitalizations and deaths compared to limited AV use (6% &ated)
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Taux d’hospitalisation lors d’une pandémie automnae
modeérée et severe comparé a celui de la pandémidisatle

Hospitalizations
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Vaccine Vaccine Vaccine Vaccine AV + Vaccine Vaccine Vaccine AV + Vaccine

pH1N1 Moderate Fall Severe Fall
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Taux de mortalité lors d’'une pandemie automnale
modeérée et severe comparé a celui de la pandémidisatle
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pH1N1 Moderate Fall Severe Fall
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Conclusions

-Le pH1N1 est un nouveau virus réassortant pongin g
se transmet bien chez I’hnumain et qui cause unadrel
plus sévere chez les femmes enceintes et les aupgts
obésité morbide ou autres conditions sous-jacentes.

-Le mutant pH1IN1 H275Y associé a la résistan
I'oseltamivir est virulent dans des modeles animaux
mais sa transmisssion aérienne est réduite.

-Les antiviraux ont un role clé qui est synergigua
vaccination en cas de pandémie en réduisant les
hospitalisations et surtout les déces.
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L’'unité de virologie humaine (Quéebec, Canada)
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