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US Influenza Vaccines in 2004

* All licensed seasonal vaccines were egg-based
(1940s-1950s technology)

* Vaccine was produced in a six month production window
(January-June each year); no capability outside of that
window, no egg supply

* Annual immunization was required due to virus drift and
limitations of vaccines

— Vaccine effectiveness estimated at 30-70%

* Shortage of seasonal influenza vaccine in fall 2004 due to
production failure at one facility highlighted US vulnerability

* Limited domestic manufacturing capacity to respond to a
pandemic, very limited global capacity as well

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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Establishing Pandemic Influenza Vaccine
Capabilities: USG Requirements

* The requirements addressed by the BARDA Influenza Portfolio are
derived from a number of documents that guide the US Government
efforts to prepare for pandemic, include:

* Establish and maintaining a dynamic pre-pandemic vaccine stockpile

* Establish manufacturing capacity to produce sufficient pandemic
vaccine for the entire U.S. population within 6 months of pandemic
declaration

* Improve, optimize and/or innovate vaccine production technologies

* Goal: More and better influenza vaccine, faster
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\{@ BARDA’s Mission ASPR

Enhance national preparedness for
CBRN threats, pandemic influenza,
and emerging infectious diseases by
supporting innovation, developing
and acquiring medical
countermeasures, and building
manufacturing infrastructure.

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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\‘( Pandemic Influenza Vaccine Goals i
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More, Faster, & Better Vaccines!
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{(C BARDA: Influenza Vaccine Manufacturing -ASPR

Improvement Initiative

Reassortment

6 promising donors
17 days

to improve vaccine yield
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Manufacturing Capacity

* Expanding Existing Capacity . ; :
by Retrofitting Vaccine Changing Flu Vaccine Industry
Manufacturing Infrastructure

2013 ISPE\Facilit foﬁwe Year

sanofi pasteur — Swiftwater, PA

Novartis — Holly Springs, NC
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Current Geographical Distribution
of Influenza Vaccine Production
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@ BARDA/WHO Cooperative Agreement Grantees
BARDA/WHO Licensed Vaccine for Human Use (as of 2/2014)
ASPR: Resilient People. Healthy Communities. A Nation Prepared. 10

South Korea

RS

A

&

Wb

Pre Clinical

sanofi pasteur

Phase 1

5L Biotherapies )

® toriak
Splitwi SPAOS wv.

Egg-based

inactivated Solitwliscomatiix | Egg inactivated

BN WIV

Phase 2

—@ ameeer

Influenza Vaccine Landscape

Phase 3

ponLwn v Advant | HSNLASO3

ASPR

ASEISTANT SECRETARY FOR
PREPAREDNESS AND RESPONSE

Market Approval
(CSL Bictherapies y

anorl pasteur

NOVARTI

. 2 o:;:&mr;ukin
&
Qg n SOLVAY
s S
TV ZERRA % Y pesmana

06 A

;lﬁ -~ i‘v'i";ﬁ‘ﬁ

oy S

Cell-culture +
@EEEE e

inactivated EB66: HSNL

Monkey Kidney Céll  Japan EB66

P 9.

G movarT 1

eccines P
WOCK subuni (EU)US Vero. nfuject/ 3
e -

E B2 Vivaldh u - K W Serummsttute:
LAV [F-EE= = [T — BioDiean =AMl [ p— e MIKPOA Dy
Egg, Thailand - Vero Eag HENUHINZIHTNG. Egg, HSN2 QIV. Egg Egg Eqgg (Russia)
Ex Ed
oo o e
Recombinant = v o - ® {fTechnoVax L e wa B 1 NOVAVAX
(SUV & VLPS) VLP (HA VLP, Insect cells VLP, 293 cells THA, Plants . VLP, Insect Cells THA, Insect cells.
creatol,  FKBP Gosmune P emrine
Saimaneli, oral : Veast, - oral ol 1 A S GLASE
) (e =nn Seasonal
Saimonel, Oral » ha Insact Calls .
MAXYGEN B Pandemic
Molecular HAs THA, Plants
. Vit e Seasonal &
Universal nvU/mssM CopageuX.. = IEK DYNAYAX  prongvax) fu ot
HA stalk: Chimeric | |- SYNBIO'LAIV:|  COBRA HA VLP NP&IsSTech ‘Peplidebased | | Eggi
[sTecnnovax & e m Generex NIAID US License
MeeLiposome  Novelpeptides  Nanoparticle I I ]
Vectors/ e @8 s pecvace, PERYAX e
Adjuvant WABased  AdenoviGoMENP  Adenovivs  AGERGVIEIOTE! wa
e @ temme vagmrt [SCONEVA Mucosis
wh s Uit
DNA

Jinevio
ok con
ONA 1 Vaxtectn | Becioprston

20MAR2014




5/15/2014

I

&

3/@ Which Flu Vaccine is Right for You? ASPR
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3-STRAIN

The standerd flushat | 710

HIGH-DOSE

Helping the elderty avoid
fiu complications like
preumonia or even death

= age 65 or older

f? Which Flu

Vaccine is
Right for You?

Get Vaccinated and
Prevent the Spread
of Infection

4-STRAIN
Protects against B-class
influenza, which affects
young children

Great for:

= kids
= healthy adults

NASAL SPRAY EGG-FREE
Eliminates needles ultun n cate e I
Great for: Great fo
« squirmy kids J-aller I
Rl “NEEDLE-FREE” | Groattor .
Contains micro-needles that = anyone afraid of needles h.S National Jewish
touch just the surlace of the skin | - 29%% 18-84 Health”
Science Transforming Life*
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{‘/(C Influenza Vaccine Challenges: ASPR
Limitations of Current Vaccines ==

* Vulnerable to antigenic drifts and shifts
* Antibodies target highly variable regions of HA and NA
* Single site mutations can reduce efficacy

® Provide minimal cross-protection within subtypes or against
other subtypes of influenza

® Short duration of immunity, particularly in at-risk populations
(e.g., pediatric, geriatric)

® Vaccine efficacy is modest
® Requires viral isolate for production
® Avian influenza strains will likely require adjuvant

There is a need for new, improved influenza vaccines

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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{@ Where Do We Go From Here?  ZASPR

Goal: Develop more effective
influenza vaccines that
provide a long duration of
protection against a broad
range of influenza viruses

S8 Long lasting immunity

Broadly Reactive

pid Response

- J Simple Manufacture

Universal?

ASPR: Resilient People. Healthy Comm epared.

{‘/@ Universal Influenza Vaccines 'ASPR

* What is a “universal vaccine”?
— Idealized vaccine: single vaccine for any influenza A subtype

— A vaccine that provides safe, effective and long-lasting
immunity against a broad spectrum of influenza viruses

* Could be used for several seasons
— Simplify the vaccine strain selection process
— Simplify the influenza vaccination process
— Reduce vaccine mismatches
— Reduce potential for vaccine shortages
— Increase global supply of vaccine
* Potentially reduce vulnerability to novel influenza viruses
— Population would be “primed” for newly emerging viruses

ASPR: Resilient People. Healthy Communities. A Nation Prepared.
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3/@ Universal Vaccine Strategies -ASPR

— Leveraging Old and New Discoveries s
+ Identify broadly reactive ‘ *Broaden B cell epitope
epitopes (HA Stalk, M2 | e recognition
extracellular, NP) ’ " +Thlvs Th2 responses
* Multi-epitope vaccines VEesiie ; *Humoral vs Cell-mediated
: : : Adjuvants
* Vector delivered vaccine Design

* Target occluded sites
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(variable region) * Location: . Antibodies A ﬁ% Macrophage
] Intranasal, intradermal or | |®*' -
. Killer cell
P~ HA2 |n'tre'\mu501.JIar ‘ ) m}? T —_——
(conserved region)| | * Timing: Prime/boost / \
- * Regimen R -
R. Rappuoli, F1000 Medicine Reports 3 (2011): 16. Source: NIAID http:/tinyurl.com/69n9lap
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{@ Closing Thoughts

* In 2005, the US was in a very vulnerable position to be able to respond to
seasonal or pandemic outbreaks of influenza

* The USG, through BARDA, NIH, FDA and CDC, has taken bold and
significant steps to address these vulnerabilities, particularly in areas of
innovation for new technologies in the areas of vaccines, therapeutics and
diagnostics for influenza

* There has never been a greater global capacity to respond to a pandemic
outbreak of influenza, nor a greater global capacity to produce influenza
vaccines

* There has never been a greater variety of influenza vaccines available to
address population variation than there are today

* The landscape of new influenza vaccine development is active and
rapidly evolving — 94+ products/candidates; continued scientific
discoveries will provide greater opportunities for innovation

¢ While the field of influenza vaccine types appear to be moving towards a
variety of niche vaccines in the near term, it is apparent from the
landscape that the ultimate aim is to develop a single, more effective
influenza vaccine that could be used by all populations

ASPR: Resilient People. Healthy Communities. A Nation Prepared.




5/15/2014

Rick Bright, PhD

Acting Director

Influenza Division

BARDA

U.S. Department of Health and Human Services

Rick.Bright @HHS.GOV

10



