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Pandemic Influenza Vaccine Needs

Pandemic vaccine demand surge
for the world population exceeds capacity
A current vaccine production in eggs is not easily expandable

Demand is sporadic: Vaccines are generally
purchased by national governments

Threat for long-term investment on pandemic vaccine
manufacturing capacity

Sustainability should be based on seasonal vaccine
market

A Sustain production facilities and personnel

A Rapid regulatory approval of the pandemic vaccine




Need: Expandable seasonal influenza
vaccine production platform

Two types of seasonal influenza vaccines licensed
A USA: inactivated and live
A Europe: inactivated and adjuvanted

Gaining seasonal market will require substantial improvements
Current vaccines are safe and
€. but they are not ideal: oppo

Cell-based virus production platforms
Recombinant antigen-based production platforms
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Challenge #1: Seasonal TIV

Trivalent Inactivated Vaccine (TIV)

A Subunit (15 pg of HA/subtype)

A Non-adjuvanted, produced in chicken embryo
A Global Market: ~400 M doses TIV per year

Live attenuated influenza vaccine (LAIV)
A Licensed in USA and Russian Federation
A Market share: much smaller than TIV




TIV: Good Efficacy

Inactivated Vaccine efficacy

Single dose 15 €9

A Seroprotection in adults: ~ 85%-99%

A Hemagglutination-inhibition assay (HI) antibody titer of &40
correlated with protection

A Novel H1IN1 Seroprotection Children

A Developed HI antibody titers of 1:40 or more - per age group
I 6-35 months, 25%
I 3-9years, 36%
I 10-17 years 76%




TIV Is Effective

TIV vaccine effectiveness (if well-matched)
A Reduces laboratory-confirmed illness among <65 years 70 to 90%.
A However ~ 1 in 10 seasons, it is mismatched to circulating virus

Model indicates that vaccination of healthy, working
adults would result in a net savings of $14 per
vaccination

Vaccines can help contain rising costs of health care




TIV I1s Safe

Vaccine Safety (TIV)

A Local discomfort and systemic signs in ~ 45% of adult
subjects

A Guillaini Barré syndrome were reported with the swine-
Influenza vaccine of 1976

A Attributable risk of 1 case per 100,000 persons vaccinated.




TIV Is Vulnerable to Antigenic Drift

Antigenic Drift

AAntigen mismatch reduces vaccine efficacy

A Protection restricted to similar strains

A Just 1 or 2 amino acid changes in HA can threaten vaccine
efficacy

A Usually 10-12 amino acid changes

A Vaccine antigen composition update required every 2-3
years

A Constant strain change is costly:

I Seed, process optimization, potency testing, stability,
formulation




ldentifying Weaknesses

Current Vaccines

Attribute Wish List )
LAIV TIV -adjuvanted

superior in children modest gain

drift variants

age groups limited in elderly superior elderly

single dose adults: YES* children: NO

Protection

duration

Reactogenicity low acceptable acceptable

Scalability limited less Limited limited

Shelf life 1 year refrigerated 1L el [Kelifglelelise 1 year refrigerated
or frozen

Rapid strain change 3 months

Regulatory approval approved worlwide approved USA approval EU

Listed price (10 i
dose) $5-8/dose

none 4
=
-

"-1_- Better Suboptimal * Pandemic vaccines mayweqiaise SEPaGUIS.

Intellectual property
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Opportunities

Opportunities/Threats for Transformative Approaches

Attribute Wish List
Ag Engineering Novel Adjuvant Ag Formulation Ag Delivery

drift variants Opportunity Potential Potential Potential

age groups Neutral Opportunity Potential Potential

single dose Neutral Potential Potential Potential

Protection

duration Neutral Opportunity Potential Potential

Reactogenicity

Mucosal/Skin route Opportunity Opportunity Potential Opportunity

Scalability Potential Potential Potential

Shelf life Neutral Opportunity Opportunity

Rapid strain change Neutral Neutral Potential

Regulatory approval

Manufacturing costs Potential Opportunity Potential Potential

CONTHEL AND PHEVENTION




Cell-based Virus Antigen vs. Recombinant
DNA Antigen

Recombinant techniques allow control of the
sequence of the final antigen

A Free of functional constraints Imposed by virus
growth requirements

ACapitaIize on HA design and engineering
A Eliminate immunodominance of hypervariable regions
A Focus immune response on conserved domains

Alntroduce modifications needed for needle-free
vaccine delivery




Cell-based Virus Antigen vs. Recombinant
DNA Antigen

Recombinant approach does not require handling the
live virus

A Minimal biocontainment and biohazard issues

A Particularly relevant to pandemic vaccines

Recombinant approach has been successful in
clinical trials

A Protein Sciences baculovirus-derived vaccine trial

A Many other production platforms in preclinical trial stages




