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Vaccine Development

Complex process

Goal is licensure of a safe, Immunogenic
and effective product

The product i1s manufactured in a consistent
way



Stages of Review and
Regulation

Phase 1 - Safety, Immunogenicity
Phase 2 — Immunogenicity, Safety, Dose Ranging

Phase 3 — Efficacy, Safety, Immunogenicity

Biologics License Application (BLA) — Pre-
clinical and clinical data to support approval,
Inspection

Phase 4 — Inspection, Safety, Efficacy, Lot
Release

BLA-Supplement (post-approval changes)




Vaccine Efficacy

There are 3 options for showing vaccine
efficacy:
— Clinical endpoint

— Immune response endpoints, If accepted by
FDA (e.g., Hib vaccines, Hepatitis B vaccines)

— “Animal Rule”, 1f certain criteria are met



Assessment of Efficacy

Guidance for Industry — Providing Clinical
Evidence of Effectiveness for Human Drugs
and Biological Products (way 199s)

— Two efficacy trials are the “standard”

— One trial can be adequate If result Is
compelling, which is often the case for
vaccine efficacy trials

— Robust data, e.g., multicenter



Correlate(s) of Protection

Example: HIV preventive vaccines

— Try to identify immune correlate in efficacy trial
» Need vaccine efficacy to find a correlate

— Insight into what may prove to be correlate(s) in an
efficacy trial might be gained from e.g.:
o Invitro
o Animal challenge protection trials
o Characteristics of long-time survivors
o Multiply exposed but uninfected persons



Correlate(s) of Protection

Immune correlate(s) useful for interpreting
Immune response endpoints

However, identification of correlate not a
requirement for licensure

Examples of vaccines licensed without an
Identified Immune correlate of protection:
— pertussis

— Typhoid

— Tuberculosis (BCG)



Vaccine Clinical Studies

Definition of a Clinical Study:

— Parameter(s) (e.g., population, manufacturing
scale, formulation, dosing schedule) is directly
compared with a different version of

parameter(s)

— Purpose: To determine effect of change(s) on
product’s clinical performance




Animal Rule

Evidence needed to demonstrate
effectiveness of new drugs when human
efficacy studies are not ethical or practical.

Applies to new drugs or biologics that are
Intended to treat or prevent life-threatening

or serious conditions.



Animal Rule

FDA will rely on animal efficacy data when:

— There iIs reasonably well understood pathophysiological
mechanism for the toxicity of the substance and its
prevention or substantial reduction by the product.

— The effect is demonstrated in more than one animal
species expected to react with a response predictive for
humans, unless the effect Is demonstrated in a single
animal species that represents a sufficiently well
characterized animal model for predicting the response
In humans.
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Need for Expedited Pathways

Emerging and re-emerging diseases (e.g.,
YA RR)

Pandemic strains of influenza
Vaccine shortages (Influenza)

New vaccines of local and global import
(e.g., TB, malaria, HIV, HPV, rotavirus)

Bioterrorism agents (Smallpox, anthrax,
plague)
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Mechanisms for Product




Fast Track

"he fast track programs are designed to facilitate
the development and expedite the review of new
drugs that are intended to treat serious or life-
threatening conditions and that demonstrate the
potential to address unmet medical needs.

This designation applies to the combination of the
product-specific indication for which it is being
studied.




Priority Review

A fast track product would ordinarily meet either
criteria for a priority review.

If products provide a significant improvement
compared to marketed products In the treatment,
diagnosis or prevention of a serious life-
threatening disease.

(7-valent pneumococcal conjugate vaccine)



Accelerated Approval

FDA may grant accelerated approval based
on determination that the effect of the
surrogate endpoint Is reasonably likely to
predict clinical benefit 1 crr 314,510 and 610.41)



Accelerated Approval

Surrogate endpoint —was defined as a “laboratory
or physical sign that is used in therapeutic trials as
a substitute for a clinically meaningful endpoint
that Is a direct measure of how a patient feels,
functions, and survives and that is expected to
predict the effect of therapy. 2001 VRBPAC
discussed preventive HPV vaccine surrogate
endpoints



Emergency Use Authorization

Unapproved product (benefits outweigh risks) or
unapproved use of an approved product

Only Example: Anthrax vaccine for inhalational
anthrax



Conclusion

Vaccine development for emerging and re-
emerging diseases IS a complex Issue

There are many mechanisms already in place to
help deal with the development of preventive
vaccines for emerging and re-emerging diseases

Close communication between the Sponsor and
the Agency will hopefully aid in more efficient
product development



