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Smallpox & variolation

« Variolation of 6
prisoners in exchange
for pardon (England,
1722)

« Variolation of orphans
to assess safety In
children (London,
1722)
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Jenner & vaccination
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1802
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Wolfgang Casper: gonococcal vaccine

 Rudolf Virchow Hospital, Berlin (1930)
e 5vaccinees & 5 controls

e ‘exposed’ to a commercial sex worker on
a hospital ward

e Attack rates: 0/5 In vaccinees vs. 4/5 In
controls
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Unethical studies during WWII

o Studies performed by Nazi Waffen-SS doctors
In concentration camps

Spotted fever, also yellow fever, smallpox,
cholera, tuberculosis etc.
|_
O

Igh lethality in control subjects (+/-1000
led at Buchenwald)
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The Nuremburg Code

e The Doctors’ Trial

« USA vs. Karl Brandt and others - US Military
Tribunal Nuremburg, 19 July 1947

e Based on 6 Initial points used to define
legitimate medical research - a further 4
were added by Nuremburg Trial verdict

# 1. The voluntary consent of the human
subject iIs absolutely essential
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Other Infamous cases

e Japanese, Unit 731 (1937 — 1945)
— Experimentation with infectious agents
— Infants, elderly and pregnant women

— Syphilis, gonorrhoea, plague, cholera,
smallpox, botulism, typhoid, TB

* Willowbrook State School — Hepatitis A studies
(mid 1950s — early 1970s).

— Deliberate infection of children with hepatitis A to study
spread

« Syphilis studies in Tuskegee (1932-1972)

— Natural history of syphilis in 622 Africa-
Americans...naturally infected and not treated.
Followed for 40 years, and not given penicillin even
after it became routine treatment.
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Other challenge studies,
1950s - 1974

 Many experimental

challenge studies

performed using

Incarcerated

prisoners

— Malaria, typhoid,
shigella, influenza,
diarrhoeal E. coli,

viral gastroenteritis,
tularaemia
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Common Cold uUnit

e 1946 -1990, Salisbury
(UK)

 Rhinovirus & coronavirus

e >20,000 volunteers

WWW.0Vg.0X.ac.uk



Number of trials
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Number of volunteers
per trial
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22,257 and counting
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ETHICAL, LEGAL AND SAFETY
CONSIDERATIONS
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Informed consent
Minimise risk

https://acmedsci.ac.

uk/policy/policy-

projects/controlled-

human-infection-

models
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Ethical approval

“Challenge studies should not be
considered ethically unacceptable. To the
contrary, they may sometimes be ethically
required. “

Dr Hugh Davies, Ethics committee chair
http://www.reviewingresearch.com/human-challenge-studies/
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Regulatory

considerations

e Quality - GMP

e Trial protocol

e Regulation in UK?

 Environmental and Public
Safety (DEFRA)

e Pathway to licensure

— Timing of challenge after
Immunisation

— Strain selection/number of
strains

— Geographic location of
volunteers

— Dose of challenge strain
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Regulatory confusion

 FDA
e EMA
« WHO

 EU directive for national regulators

— Different interpretations
— MHRA

 EU regulations coming, but still not clear
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Use and development stage
of some current challenge
studies

Darton, 2015
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ROLE IN VACCINE
DEVELOPMENT
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Vaccine development
pathway

Identification Which

of possible ) e .. 2
candidates e Candidate? Identification of endpoints
e Dose? & diagnostics

e Formulation?

Phase | Phase I Phase llI* licensure Post

Safe? Best dose? Does it alip:qual
Immune Safe? work? studies

’ (Phase 1V)
response’ Immune
response? 1 Bridging

—— _t
CORRELATES CORRELATES?

Direct measure of protective efficacy
nb. participant selection

Cross protection

* Or bridging/Phase llb studies
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Regulatory issues

e Don’t get hung up....It is just a model
 |s it the right target population
 Nailve or Immune

* Dose/Route of challenge agent

« Manufacturing quality: To GMP or not to
GMP?

« Wild-type or attenuated strain
 Which strain and how many strains?
 What endpoints are relevant?
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Children

o Scientific justification
o Ethical justification

e Regulatory justification
e |t is just a model
 Never say never?
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Licensure pathway

e Considerable attention to licensure

* Perhaps greater role envisaged
— Supporting data for licensure
— Confidence to move forwards
— Down selection
— correlates
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Up to 90% efficacy

The vaccine's efficacy was demonstrated in a randomized,
placebo-controlled human challenge study of 197 US volunteers
18 to 45 years of age, the agency reported. Of the 197
volunteers, 68 Vaxchora recipients and 66 placebo recipients
were challenged by oral ingestion of V cholerae. Vaccine
efficacy was 90% among those challenged 10 days after
vaccination and 80% in those challenged 3 months after

vaccination.
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No efficacy data
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A controlled human infection
model In Oxford established 2011

Funded by

Progress to date
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Typhoid attack rates
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Vi conjugate vaccine

Relative efficacy
Correlates
Persistence
Shedding

B cell repertoire

Celina Jin
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Study Recruitment
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VE 54-87%

Fever >38.0°C followed by positive S. Typhi blood culture
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Anti-Vi-TT higher than anti-Vi-PS
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Logqo anti-Vi IgG (ELISA units/ml)

Persistence of antibody good
for 7 months

7 -~ Control
-~ Vi-PS
-~ Vi-TT

Challenge timing?

Time post-vaccination (months)
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Herd immunity?

Odds of shedding overall are 3 times higher if unvaccinated (averaged across all 14 days)
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Pre-existing estimates of correlates of protection

for Vi-vaccines exist,
but are difficult to reproduce

Vaccine, 1996

0.6—1.2ug/ml

Vaccine, 2014

1.4- 2.0pg/ml
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Probability of typhoid infection
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Bivalent

o Typhoid (Vi) -Paratyphoid (LPS)
o Efficacy trials for paratyphoid bordering
on unlikely to be feasible

e Licensure on typhoid component with
supporting data on paratyphoid
component?
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Summary of the October 2017 meeting of the Strategic Advisory Group of Experts on
Immunization

The Strategic Advisory Group of Experts (SAGE) on Immunization’ met on 17-19 October 2017 in
Geneva, Switzerland.

Typhoid vaccines

SAGE noted the continued high burden of typhoid fever and the alarming increase in antimicrobial
resistance of Salmonella Typhi (S. Typhi) in low- and middle-income countries. SAGE re-emphasized
the importance of programmatic use of typhoid vaccines for controlling endemic disease. Following
review of the available data, SAGE recommended the introduction of typhoid conjugate vaccine(TCV)
for infants and children over 6 months of age as a single dose in typhoid endemic countries.
Introduction of TCV should first be prioritized to countries with the highest burden of disease or a high
burden of antimicrobial resistant S. Typhi. SAGE also recommended catch-up vaccination wherever
feasible, with priority for catch-up in the youngest age groups (up to 15 years of age), depending on
local epidemiology.

Typhoid vaccination is recommended in response to confirmed outbreaks of typhoid fever. Typhoid
vaccination may be considered in humanitarian emergencies depending on risk assessment in the
local setting.
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