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Talk Outline

* Bacterial Capsular Polysaccharide Immunity

¢ Derivation of the Correlate of Protection
for Pneumococcal Conjugates

e Are these correlates relevant in Africa?

e Can these correlates be used to predict the
performance of the vaccine following
introduction?

e Conclusions and further questions
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Why do we need a correlate of
protection for bacterial
conjugate vaccines?

e Evaluation of licensed vaccines to inform
local immunisation policy

e Licensing of the next generation of vaccines

Capsule = Virulence Factor

92 different capsular types
Anti-complementary

Target for
Protective
Antibody

What protects us
FeReceptor | from pneumococcal
infection?
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How to Define the Level of Antibody
That Is Protective?

Seroepidemiology
linked to disease
epidemiology

Passive infusion of antibody
in animals or humans

Observations from
efficacy trials

Reverse
Serologic Correlate of g:Jsrtn:blittI.‘éi Vaccine Efficacy of 80%
- Serologic Correlate = 1.0 ug/mL
Protection 100

Definition of a correlate:
A phenomenon that accompanies another phenomenon, is
usually parallel to it, and is related to it in some way

Vaccine efficacy for Invasive Pneumococcal Disease (% protected)
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Distribution of serum antibody concentrations
in vaccinated population

Siber GR, et al. Vaccine. 2007;25:3816-3826.
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Reverse Cumulative Distribution

Curves of Antibody Concentration:
N. California Kaiser Permanente Trial
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Black S, et al. Pediatr Infect Dis J. 2000;19:187-295.
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Assumptions/Caveats

+ Aggregate Efficacy

+ Aggregate Immunogenicity

* Protection related to post primary 1gG

* Protective levels similar for different pop”

* Protection is a step function
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pneumococcal vaccine in American Indian child
randomised trial ‘
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Per Protocol VE: 76.8%

Predicted VE with 0.99 pg/ml cutoff: 76.7%

Chang I et al, Report to WHO 2003




A Trial of a 9-Valent Pneumococcal Conjugate
Vaccine in Children with and Those
without HIV Infection .

Keith P. Klugman, M.B., B.Ch., Ph.D., Shabir A. Madhi, M.B., B.Ch.,
obin E. Huebner, Ph.D., Robert Kohberger, Ph.D.,
Nontombi Mbelle, M.B., B.Ch., M.Med., and Nathaniel Pierce, M.D.,
for the Vaccine Trialists Group

NENGL JMED 349:14 4

Figure 4: Ci Di of Post Dose 3
ELISA Antibody Concentrations in South African Population
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Per Protocol VE: 90% Predicted VE with 0.68 ug/ml cutoff: 89.9%

Protective Pneumococcal Antibody Concentrations
- Protective Levels in 3 Controlled Trials -

Study: Efficacy | Protective 95% ClI
Level
(ug/ml)
NCKP 97.4% 0.20 (0.03, 0.67)
American Indian 76.8% 1.00 (0.25, > 50.00)
| South Africa 90% 0.68 (0.03, 6.00)

Chang I etal, Report to WHO 2003

Siber et al. Vaccine. 2007
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Recoriimendations for the production and control of
pneumococcal conjugate vaccines
Non-inferiority at the serological correlate of protection 0.35ug/ml




Combined RCD - Gambia Efficacy Trial - |pD correlate 7V: IPD correlate 9V: 5

VE 87%, 1.24 ug/ml  VE 77%, 2.3 ug/ml
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Protective Pneumococcal Antibody Concentrations
- Protective Levels in 4 Controlled Trials -

Study: Efficacy | Protective 95% ClI

Level ¥

(ug/ml) B . Occult Bacteraemia
NCKP 97.4% 0.20 (0.03, 0.67) Vs
South Africa 90% 0.68 (0.03, 6.00) Bacteraemic Pneumonia
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Gambia (7V) 87% 1.24 (0.3-3.4)
Gambia (9V) 77% 2.3 (1.0, 5.0)
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Reverse Cumulative Distribution Curves of Antibody
Concentration: NCKP Trial

Vaccine efficacy from the CDC Case Control study
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Black S, et al. Pediatr Infect Dis J. 2000;19:187-295. CDC Case Control study: Whitney et al Lancet 2006
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ORIGINAL STUDIES

Immunogenicity of a Reduced Schedule of Pneumococcal
Conjugate Vaccine in Healthy Infants and Correlates of
Protection for Serotype 6B in the United Kingdom

¥ WD, PiD* o 5 war, Ml v Ashiton, BSe,* Nic
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After 2 dose primary series
Serotype 6B: 47% > 0.35ug/ml

Pediatr Inf Dis J, 2010

Cumulative weekly numbers of reports of IPD

due to serotype 6B in children < 2 years of age
England and Wales, Epidemiological year: July-June (2003-date)

Estimated 2 dose effectiveness
in the UK for 6B: 67% (yet only 47%>0.35)

Data courtesy of Liz Miller, CFi, HPA

ELISA Value OPA >1:8

<0.2
0.2-0.35
>0.35

(n=32)
(n=16)
(n=28)

6/32 (19%)
11/16 (69%)
23/28 (82%)

Goldblatt et al PIDJ 2010
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Immune memory and
long term protection?

« Elimination of carriage provides long term
sustained reduction in the vulnerable
population (Carriage as a correlate?- Gates
Funded Grand Challenge “Pneumocar”)

* What happens when carriage re-
established?

» Can immune memory alone protect?

Cases of invasive Haemophilus influenzae type b
(Hib), 1990-2008 by quarter, England and Wales
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Source: Health Protection Agency (Mary Ramsay)

Summary and Conclusions
Correlates for bacterial conjugates are required
They are currently imperfect
They are not the same for each serotype (pneumo)
They are not the same for different populations for reasons
that are likely to be multifactorial
Concentrations after priming may not predict long term
protection
The role of the booster dose is not currently factored in
when developing correlates (However: long term
protection documented in South Africa without a booster!)
Concentrations estimated by ELISA may not agree with
functional antibody estimates
Reduction in carriage may be a useful correlate
Experience with different vaccines may not be directly
applicable to each other even though all are capsular
polysaccharide conjugates
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