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Definition of RESEARCH

1: careful or diligent search

2: studious inquiry or examination; especially : investigation or
experimentation aimed at the discovery and interpretation of facts,
revision of accepted theories or laws in the light of new facts, or
practical application of such new or revised theories or laws

3: the collecting of information about a particular subject

Merriam-Webster
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Edward Jenner’s experiment (1796)
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Measles Deaths (millions)
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Pneumococcal Deaths (thousands)

PCV uptake has accelerated and is now preventing
almost 100,000 deaths per year. Since introduction,
190,000 deaths have been averted
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Figure 1. Number of Diarrhea-Related Deaths among Children 59 Months of Age or Younger from July 2002
through May 2009 in Mexico, According to Age Group.
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Introduction of Hib vaccine averted
1.2m deaths since 2000
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Meningitis A: 30,000 deaths averted since 2010 in the African Meningitis belt
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The region of the Americas achieved
Neonatal Tetanus Elimination
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The South East Asia Region achieved
Maternal & Neonatal Tetanus Elimination in
2016
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Numbers of deaths and cases of medical
Impoverishment averted by vaccines to be administered
In 41 low- and middle-income countries, 2016-30

NUMBER OF MEDICAL
DEATHS [DEATHS AVERTED
ANTIGEN AVERTED | (PER MILLION IMPOVERISHMENT
(oo0s) | prope | CASESAVERTED
VACCINATED)
Measles 22,204 11,339 4,787
Hepatitis B 6,639 10,751 14,034
Human papillomavirus 2,522 11,990 112
Yellow Fever 1,804 4,551 835
Hemophilus influenzae type b 1,242 1,998 1,054
Streptococcus pneumoniae 782 1,337 248
Rotavirus 454 819 242
Rubella 355 897 141
Neisseria meningitidis serogroup A 137 81 2,684
Japenese encephalitis 13 35 8

Source: HEALTH AFFAIRS 37, NO. 2 (2018): 316—-324
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U.S. Licensure Pathways

Only those vaccines that
are demonstrated to be
safe and effective, and that
can be manufactured in a
consistent manner will be
p . x. licensed by the FDA

“Traditional” Accelerated “Animal Rule”

approval Approval* Approval*

Demonstration of clinical safety is required for all pathways.

Demonstration of effectiveness is required for all pathways, there are
differences in approach among pathways.

*Accelerated Approval and Animal Rule have specific “eligibility” criteria
and associated requirements.
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Efficacy and effectiveness

 Vaccine efficacy: vaccine efficacy measures direct protection (that is,
protection induced by vaccination in the vaccinated population
sample).
* a measure of the proportionate reduction in disease attack rate (AR) between

the control group that did not receive vaccination against the infectious
disease under study (ARU) and the vaccinated (ARV) group(s).

e Vaccine effectiveness: vaccine effectiveness is an estimate of the
protection conferred by vaccination.

* usually obtained by monitoring the disease to be prevented by the vaccine
during routine use in a specific population.



Demonstration of Safety & Effectiveness
of Preventive Vaccines

« Effectiveness:

«“...all indications [e.g., prevention of disease]...must be supported by
substantial evidence of effectiveness.”

Demonstration of effectiveness is based on adequate and well-controlled
clinical studies using a product thatis

 standardized as to identity, strength, quality, purity and dosage form.

Safety database considerations:

Characteristics of the vaccine

Safety signals or theoretical safety concerns
Target population/ Intended use

Seriousness of disease targeted for prevention
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Cholera Vaccine, Live, Oral

The only cholera vaccine
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National immunization programme management: functions and competencies
The Attributes of a Strong Immunization Program

The core functions and competencies are encompassed in 7
main technical and management areas:

Domain

1. Policy, Planning and Finance

Attributes

2. Communications /Advocacy

3. Human Resources and Performance
Management
Vaccines, supplies & logistics

4
5. Immunization and Injection Safety

6. Disease Surveillance and Response
7

Monitoring, Evaluation and Data Use

World Health

| Meeting of the Strategic Advisory Group of Experts on Immunization (SAGE) \ ;
25-27 April 2017: Conclusions and Recommendations. = 0

rganization



Figure 1. The WHO Health Systems Framework
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GVAP mid-term report: some progress, but too slow

to achieve goals
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Infants in the world according
to their DTP3 vaccination status, 2015
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THE NUMBERS OF UNVACCINATED CHILDREN ARE FALLING IN SOME BUT NOT ALL LARGE COUNTRIES
Number of DTP3 unvaccinated children, top 10 countries
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Mapping under-5 and neonatal mortality in Africa, 2000-15:
a baseline analysis for the Sustainable Development Goals

Nick Golding*, Roy Burstein*, Joshua Longbottom, Annie ) Browne, Nancy Fullman, Aaron Osgood-Zimmerman, Lucas Earl, Samir Bhatt,
Ewan Cameron, Daniel C Casey, Laura Dwyer-Lindgren, Tamer H Farag, Abraham D Flaxman, Maya S Fraser, Peter W Gething, Harry S Gibson,
Nicholas Graetz, L Kendall Krause, Xie Rachel Kulikoff, Stephen S Lim, Bonnie Mappin, Chloe Morozoff, Robert C Reiner Jr, Amber Sligar,

David L Smith, Haidong Wang, Daniel ] Weiss, Christopher | L Murray, Catherine L Moyes, Simon | Hay

Summary

Background During the Millennium Development Goal (MDG) era, many countries in Africa achieved marked
reductions in under-5 and neonatal mortality. Yet the pace of progress toward these goals substantially varied at the
national level, demonstrating an essential need for tracking even more local trends in child mortality. With the
adoption of the Sustainable Development Goals (SDGs) in 2015, which established ambitious targets for improving
child survival by 2030, optimal intervention planning and targeting will require understanding of trends and rates of
progress at a higher spatial resolution. In this study, we aimed to generate high-resolution estimates of under-5 and
neonatal all-cause mortality across 46 countries in Africa.

W

CrossMark
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Lancet 2017; 390: 2171-82

Published Online
September 25, 2017
http://dx.doi.org/10.1016/
S0140-6736(17)31758-0

See Comment page 2126

*These authors contributed
equally
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doi:10.1038/nature25760

Mapping child growth failure in Africa
between 2000 and 2015

Aaron Osgood-Zimmerman'*, Anoushka I. Millear'*, Rebecca W. Stubbs', Chloe Shields', Brandon V. Pickering', Lucas Earl',
Nicholas Graetz!, Damaris K. Kinyokil!, Sarah E. Ray', Samir Bhatt?, Annie J. Browne?, Roy Burstein!, Ewan Cameron?,
Daniel C. Casey!, Aniruddha Deshpande!, Nancy Fullman!, Peter W. Gething?, Harry S. Gibson?, Nathaniel J. Henry!,
Mario Herrero*, L. Kendall Krause®, lan D. Letourneau!, Aubrey J. Levine!, Patrick Y. Liu', Joshua Longbottom?,
Benjamin K. Mayala', Jonathan F. Mosser!, Abdisalan M. Noor®?, David M. Pigott!, Ellen G. Piwoz?, Puja Rao',

Rahul Rawat®, Robert C. Reiner Jr!, David L. Smith!, Daniel J. Weiss?, Kirsten E. Wiens!, Ali H. Mokdad!, Stephen S. Lim!,

Christopher J. L. Murray!, Nicholas J. Kassebaum®®§ & Simon I. Hay"?§



A Osgood-Zimmerman et al. Nature 555, 41-47 (2018) doi:10.1038/nature25760
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The oral cholera vaccine Shanchol™ when stored at elevated
temperatures maintains the safety and immunogenicity profile in
Bangladeshi participants
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Safety of the oral cholera vaccine in pregnancy: Retrospective findings @CrossMark
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Ashraful Islam Khan?, Mohammad Ali”, Fahima Chowdhury®, Amit Saha?, Igbal Ansary Khan?,
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Technical feasibility of microarray patch
delivery of inactivated poliovirus, MR,
HPV, pentavalent, pneumococcal, and
rotavirus vaccines

Submitted to the Bill & Melinda Gates Foundation

August 7, 2017

MAILING ADDRESS ADDRESS TEL: 2

PO Box 900922 2201 Westlake Avenue FAX:2

Seattle, WA 98109 Suite 200

USA Seattle, WA, USA www.path.org




Emerging Vaccine Delivery Technology — Vaccine Patch

James L. Goodson, Centers
for Disease Control and
Prevention, Global
Immunization Division

100 mitronéedle patches
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Potential game changer for Measles/Rubella
elimination and eventual eradication
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The safety, immunogenicity, and acceptability of W ®
inactivated influenza vaccine delivered by microneedle

patch (TIV-MNP 2015): a randomised, partly blinded,
placebo-controlled, phase 1 trial

Nadine G Rouphael, Michele Paine, Regina Mosley, Sebastien Henry, Devin V McAllister, Haripriya Kalluri, Winston Pewin, Paula M Frew,
Tianwei Yu, Natalie ] Thornburg, Sarah Kabbani, Lilin Lai, Elena V Vassilieva, loanna Skountzou, Richard W Compans, Mark | Mulligan*,
Mark R Prausnitz*, for the TIV-MNP 2015 Study Groupt

Summary
Background Microneedle patches provide an alternative to conventional needle-and-syringe immunisation, and Published Online
potentially offer improved immunogenicity, simplicity, cost-effectiveness, acceptability, and safety. We describe safety, June 27 2017

immunogenicity, and acceptability of the first-in-man study on single, dissolvable microneedle patch vaccination Egﬁgfjgggg;g);%;;lg
against influenza.

See Online/Camment
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Mapping the burden of cholera in sub-Saharan Africa and @ Q)
implications for control: an analysis of data across -
geographical scales

Justin Lessler*,Sean M Moore*, Francisco J Luquero, Heather S McKay, Rebecca Grais, Myriam Henkens, Martin Mengel, Jessica Dunoyer, m
Maurice M’bangombe, Elizabeth C Lee, Mamoudou Harouna Djingarey, Bertrand Sudre, Didier Bompangue, Robert S M Fraser,
Abdinasir Abubakar, William Perea, Dominique Legros, Andrew S Azman

Summary

Background Cholera remains a persistent health problem in sub-Saharan Africa and worldwide. Cholera can be published Online
controlled through appropriate water and sanitation, or by oral cholera vaccination, which provides transient (~3 years) March1,2018
protection, although vaccine supplies remain scarce. We aimed to map cholera burden in sub-Saharan Africa and "P//dxdolorg/101016/

. . . . . $0140-6736(17)33050-7
assess how geographical targeting could lead to more efficient interventions.
See Online/Comment



The Lancet DOI: (10.1016/50140-6736(17)33050-7)



Fig 4. Reduction of epidemic duration with case-area targeted interventions.
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response to cholera outbreaks: A modeling study. PLOS Medicine 15(2): €1002509. https://doi.org/10.1371/journal.pmed.1002509
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Estimating the full public health value of vaccination
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The brick wall: Moving from vaccines to vaccination

Traditional approach

The brick wall

Candidate vaccines

Clinical trial (phase IlI/1V)
Efficacy

Risk/safety (individual)
Suitability (target population,
regional variation, etc.)
Cost-benefit analysis

Researchers/regulators

N

The other side: FPHV of vaccination

Post-licensure studies (safety,
efficacy, effectiveness)
Reduce disease incidence
directly and indirectly by
reducing transmission in
population

Reduce frequency and size of
outbreaks

Stabilize health systems
Programmatic and health
system impact

Social and economic benefits
Equity, access, affordability,
acceptance

Recipients/communities

Source: Vaccine 35 (2017) 6255-6263










