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nic Shifts

Past Antige

>40 million
deaths

1957 H2N2 Asian Flu 1-2 million deaths

1918 H1N1  Spanish Flu

1968 H3N2 Hong Kong Flu 700,000 deaths




Where does it go from here?
Three possible scenarios all require a vaccine solution

Narth American

azsic Swine

Evolution of a Virus

Sye
Swine Triple Hige Eurazian Swine
Reazsortment HIMN1/H3NZ
AdCalifarniad 042009
Low level circulation Increased transmissibility Virus disappears from humans
Continous outbreaks and Severe pandemic? Pig reservoir remains?
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Pandemic influenza - difficult issues

» Pandemic influenza
> Antigen supply is insufficient for global needs

> Pandemic viruses are novel antigens and primary

vaccination responses may be poor, even after
two doses

> Administering two doses of vaccine to millions of
people is an enormous logistical challenge
(following upon a seasonal campaign).

> Novel HIN1 virus could drift antigenically at any
time




Immunogenicity and long-lasting immunity

Immunogenicity eeding EMEA standard

requirements

Cross-reactivity

Potential to immunize
against minor
variations of the virus
strain

Antigen-sparing

In order to maximize
scarce/time critical resource

Safety & Tolerability

Potential for use in mass
vaccination campaigns

across ade droups 7 | Pandemic A(HIN1)
Capabilities Overview | July

2009 |



Antigenic Characterization, 2008-09
Influenza Viruses, United States

CDC characterized 1,626 influenza viruses since October 1, 2008*

Seasonal influenza A(H1N1) [n=947]:
* 947 (100%) similar to A/Brisbane/59/2007 (2008-09 vaccine strain)
* Includes H1N1 resistant to oseltamivir

Influenza A(H3N2) [n=162]
+ 162 (100%) similar to A/Brisbane/10/2007 (2008-09 vaccine strain)

Influenza B [n=517]
« 65 (13%) in B/Yamagata lineage

— Similar 1o B/Florida/04/2006 (2008-09 vaccine strain)
« 452 (87%) in B/Victoria lineage

Pandemic influenza A (H1N1) [n=123]

« 125 (100%) similar to prototype a/California/07/2009 — proposed pandemic
influenza vaccine strain

*as of June 12, 2009




Epidemiology/Surveillance
Pandemic HiN1 Cases by Age Group
Data reported as of 18 JUN 2009 (n=21,449)
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Epidemiology/Surveillance
Pandemic H1N1 Cases Rate per 100,000 Population by Age Group
As of 18 JUN 2009 (n=18,125%)
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Epidemiology/Surveillance
Pandemlic H1N1 Hospltallzatlons by Age Group
Data reported as of 18 JUN 2009 (n=2,228)
Percantages Represent Proportion of Total Hospitalizations
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Epidemiology/Surveillance
Pandemic H1N1
Hospltalizatlon Rates" by Age Group (n=2,228)
As of 18 Jun 2009
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Epidemiology/Surveillance
Pandemic H1N1 Deaths by Age Group
As of 18 JUN 2009 (n=87)
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Current outbreak has pandemic

characteristics

Clinical symptoms

(=28 me 3;@ e s

2_-ﬂ- I_'}"Jr 5;‘6 Cough 92%

5=d wr 2% Sore throat B6%

10-18 yr A0%, D|arrlhlea 2h%
Yomiting 2h%

LH=50wr 35%

=51 yr 5%

Hospitalization

of the patients with confirmed infection
for whom hospitalization status was
known 9% reguired hospitalization

Cwer 30% of hospitalized admitted to
intensive care unit

v v
Younger age groups affected Additional unigue clinical symptoms
_vs. seasonal influenza compared with seasonal influenza
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WHO SAGE recommendations for HIN1v
vaccination

General Objectives for Pandemic Vaccination Strategies

Protect integrity of country’s health-care system and critical
infrastructure

Reduce morbidity and mortality
Reduce transmission of the pandemic virus within communities

Suggested Order of Priority, as Vaccine Initially Will be Insufficient

Healthcare workers
Pregnant women
Individuals >6 months with chronic medical conditions
Healthy adults >15 years to <49 years
~ Healthy children (to reduce societal transmission)
A Healthy adults >49 years to <65 years

ey

Sl vears WER 2009; 84:301-8.



US ACIP recommendations for HINIv
vaccination

Selected Underlying assumptions

Enough vaccine for entire population will not be available
immediately

2 doses will be needed for protection

Initial uptake will be similar to seasonal influenza vaccine but
could change with severity of outbreak

General Principles

Vaccine should not be kept in reserve for later administration of
the second dose

Seasonal vaccination should begin as soon as it is available for all
recommended groups

July 29, 2009




US ACIP recommendations for HIN1v
vaccination

Initial Target Groups, as vaccine availability is uncertain

Pregnant women

Household and caregiver contacts of infants <6 m (fto reduce transmission
to infants)

Healthcare and emergency medical services workers
Persons 6 months - 24 years

(In event of vaccine shortage, prioritize children 6 months — 4 years)
Persons 25 through 64 y with high risk medical conditions

(In event of vaccine shortage, prioritize children < 19 years)

When vaccine availability is sufficient, also recommended

Healthy adults 18 years — 64 years

Persons > 65 years

July 29, 2009
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GMT HI antibody responses to A/NJ/76 vaccine
by age and dose

—— <24 years -5 24-44 years —+—45-64 years - 65+ years

1400 -
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2
'-l; 1000 -
'g 800 -
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= o
S 400 - Ty }
T 200 - - 285

e ————————— e 118
D I
pre post - 1 post -2

Two doses needed

Pandemic Working Group of the MRC (UK) Committee on
Influenza and Other Respiratory Virus Vaccines. J Infect Dis 1977:136:5475-83.
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