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The Meningitis Vaccine Project (MVP)

Funded by the BMGF in June 2001
- 10 year partnership between WHO and PATH

- goal of eliminating epidemic meningitis as a public
health problem in sub-Saharan Africa through the
development, testing, licensure and widespread

use of conjugate affordable meningococcal
vaccines.
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MVP Vaccine Development and Introduction
Strategy for Epidemics Elimination in African

meningitis belt countries

Development of a monovalent MenA-TT conjugate
vaccine

One dose : 10 pgr PsA conjugate to 10-33 ugr TT-
AIPO4 adjuvant

Use the Men A conjugate vaccine (1 dose) for mass
Immunization campaigns in 1-29 years old subjects
In the African meningitis belt countries
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Men A conjugate vaccine : expected
characteristics for epidemic elimination

Highly immunogenic in young children (significantly
petter than the polysaccharide vaccine and able to
orime immunological memory) and in adults

Persistent higher antibody titres than a Ps vaccine
(antibody persistence)

\
Induces herd immunity
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MVP reference examples for MenA
conjugate vaccine immune response
evaluation and prediction of efficacy

Men C conjugate vaccine vast experience- and
published references- in UK from licensure to efficacy
evaluation ( rSBA => 1.8 for licensure and predictor
of >80% efficacy)

MenAC conjugate vaccines tested in African
countries

- MenAC-D conj rSBA => 1:128, IgG Elisa =>2 pgr/ml
- MenAC-TT conj rSBA => 1.8, IgG Elisa =>2 pgr/ml
MenACWY conjugate vaccine (Menactra)

development and licensure in USA (4-fold vs Ps and
% of subjects with rSBA => 1:128
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MVP reference examples for MenA
conjugate vaccine immune response
evaluation and prediction of efficacy

Military recruits prospective study USA
(GOLDshnelder correlate)

hSBA =>1:4 correlates with > 90% protection
from clinical disease from Meningococcus C

Finnish study of PsA efficacy

Total IgG RABA => 2 ugr/ml correlates with
efficacy
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Possible constraints related to the target
population iImmune background

High baseline MenA antibody titres that could
Impair immune response to the vaccine

Rapid antibody decline, particularly in young
children

Unpredictable interferences with vaccine
Immune response due to unknown and/or
undetectable concomitant exposure to
various antigens (viruses, bacteria, parasites)
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What to measure and how?

What?

exploratory end-points for
phase |

rSBA

4-fold increase a month after
vaccination respect to pre-
immunization titres;

% subjects with < 1:8; =>1:8 <
1:128; =>1:128
GMTs

Anti PsA IgG
% subjects with => 2 pgr/ml
GMCs
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How?
Serological Assays

rSBA (Serum Bactericidal Antibody
Assay)

Vaccine Evaluation Department,
Health Protection Agency
(VED/HPA), Manchester, U.K.

Anti-PsA 1gG ELISA

Meningococcal Vaccine

Laboratory, Centers for Disease
Control and Prevention (MVL/CDC),
Atlanta, U.S.A.

hSBA (sub set and in development at
start of phase I)
Center for Biologics Evaluation and
Research, Food and Drug

Administration (CBER/FDA),
Rockville, USA.
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MVP Phase | clinical study
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MVP Phase | - four-fold rise in rSBA
antibody titre from baseline to week 4

Vaccine N 4-Fold rises
N % [95% Cls]
PSA-TT 24 20 [ 63; 95 ]
PsA/C 25 18 [ 51; 88 ]
TT 25 3 12 [3;31]

o
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MenA rSBA GMTs before and 4 weeks
after vaccination
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Percentage of subjects with rSBA titres of < 8, 8 to 64 or 128 at
baseline and 4 weeks after vaccination with PsA-TT, PSA/CorTT
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MVP Phase |- Percentages of subjects with
anti-PsA IgG ELISA => 2 pg/ml and GMCs
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What did MenA conjugate phase | in adults In
India results tell us?

functional and capsular
antibodies

of MenA conj vs Ps with
the traditional rSBA and Elisa end points

- with rSBA 4-fold increase criterion

- with GMTs and GMCs
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MVP Phase |- hSBA baseline and 4 Weeks Post-
Immunization with PSA-TT or PSA/C

Proportion at or above SBA-H threshold Titers and 4 Fold Rise in SBA-H Titer
by Vaccine Group P = 50.05
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MVP Phase | — hSBA Reverse Cumulative
Distribution Curves and GMT by Vaccine
Group

Reverse Cumulative Distribution of SBA-H Titers SBA-H GMT Pre and Post Immunization
Pre and Post Immunization by Vaccine Group by Vaccine Group
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Establishment of serological correlates of immune
response to evaluate MenA conjugate 4-weeks after
vaccination

rSBA a 4-fold increase in post-immunization serum titre with
respect to pre-immunization serum titre

- % subjects with rSBA < 1:8; =>1:8<1:128; => 1:128; GMTs

- Total IgG ELISA; 4- fold increase a month after vaccination
respect to pre-immunization titres; % subjects with => 2
ugr/ml ; GMCs

: hSBA % >1:4,>1.8; 4-
fold; GMTs
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PsSA-TT-002 Safety, Immunogenicity and
Memory Study

600 healthy subjects of 12-23
months of age in 2 sites in
Africa :

- Site 1 Centre pour le
Développemen
(Bamako — Mali)

- Site 2 Medical Research Council
Laboratories (Banjul/Basse - The
Gambia)
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PsA-TT002 Study — Percentage of subjects with Men A rSBA
Four-Fold Rise with respect to baseline titres 4 W  eeks after
Vaccination in 12-23 months old children

4-Fold Responders

Vaccine N N % [95% ClI]
PsSA-TT 200 190 96 [ 92; 98]

PSACWY 200 123 647 [57;71]
Hib-TT 200 69 36" [29;43]

9694 (190/198) 4-fold responders in PSA-TT vaccine gr  oup Vs.
64 ¥ (123/193) in PSACWY vaccine grQup (reference)
= p (PSACWY) — p (PsA-TT)[-40%; -25% ]
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PSA-TT002 Study - Men A rSBA GMTs and percentage of
subjects with SBA 128 at 4 Weeks after Vaccination in
12-23 months old children
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Percentages of 12-23 months old subjects from 2 Afr
countries with anti-PsA 1gG ELISA => 2 pgr/ml at base
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Serogroup A-specific IgG Geometric Mean Concentratio ns and

Percentage of subjects with IgG 2 ng/ml at week 4 after
vaccination
100
5 10 |
X
Lo
<)
LE) EI 1 O Baseline
O 2 @ 4 week
o
>
(@]
S
(@]
g 0.1 -
0.01 -

PSATT PsSAIC Hib-TT
* Statistically significant difference

e _ MVP IS A PARTNERSHIP BETWEEN WHO AND PATH Confidential & Proprietary Information _




subjects with titres

MenA hSBA Reverse Cumulative Distribution Titres and

1:8 in 12-23 months old children one

month after single dose vaccine administration

MenA vaccine
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Correlates of iImmunoresponse at 4-
weeks after vaccination

The primary correlate of iImmune response
'SBA 4-fold increase showed statistically
significant higher immunogenicity of the
MenA conj vs the Ps

All the serological correlates used to assess
vaccine immune response at 4- weeks after
vaccination in 12-23 months showed higher
Immunogenicity of MenA conjugate vaccine
vs the Ps
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Evaluation of 10-months immune persistence and
Immunological memory

- rSBA a 4-fold increase in post-immunization serum titre with
respect to pre-immunization serum titre

- % subjects with r'SBA < 1:8; =>1:8 < 1:128; => 1:128; GMTs
- Total IgG ELISA; 4- fold increase a month after vaccination

respect to pre-immunization titres; % subjects with => 2
ugr/ml ; GMCs

- hSBA % >1:4:>1:8:; 4-fold;
GMTs
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r'SBA GMTs Immune response to primary vaccination, 10
months persistence and immune response to booster —
IMMUNOLOGICAL MEMORY- in 12-23 months old from two
African countries —— VenA 1/5thPSACWY
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ISBA =>1:128 at baseline, after primary vaccination, 10
months persistence and response to booster —
IMMUNOLOGICAL MEMORY- in 12-23 months old from two

African countries
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IgG GMCs ELISA

a

Anti-PsA IgG GMCs ; Immune response to primary
vaccination, 10 months persistence and immune respo nse to
booster — IMMUNOLOGICAL MEMORY- in 12-23 months old
from two African countries
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Anti-PsA IgG => 2 ygr/ml at baseline, after primary va  ccination,
10 months persistence and response to booster —
IMMUNOLOGICAL MEMORY- in 12-23 months old from two
African countries
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hSBA titers

Visit 4 and visit 7
Pre- and Post
booster
vaccination

P=PsSA-TT
M=PS
H=Hib

o

1:8 in 24-36 months old at 10 months after
primary vaccination and 4-weeks after a booster dos  e-

Immunological memory-
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hSBA 4-fold rise in 24-36 months old at 10 months
after primary vaccination and 4-weeks after a
booster dose- Immunological memory-

P=PsSA-TT
M=PS
H=Hib

o
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Primary Vaccination, Antibody Persistence and

Immunological Memory of MenA conjugate vaccine

o

In 12-23 months old children

Despite fast antibody decay in 12-23 old children, rSBA and
hSBA measured higher antibody persistence in MenA vaccine
recipients vs the Ps recipients (4-fold, GMTs, =>1:128; 1:4; 1:8)

Anti-PsA 1gG ELISA showed a faster antibody decay. However,
the 4-fold and => 2 pgr/ml showed a difference between the
MenA conjugate vs the Ps

High and robust rSBA, hSBA and IgG ELISA titres were
observed at 7 days and one month after the booster dose
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PsA-TT-003 Sites and Study populations

900 healthy subjects of 2-29 years
of age in 4 sites in Africa

Site 1 Ceatre pour le Développement
de Vaccins (Bam

Site 2 Medical Research Counci
Laboratori ' asse-T
Gambia)

Site 3 Toucar Health center
(Toucar/Nikhar — Senegal)
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rSBA 4-fold rise in 2-29 years old subject from 3
African countries 4-weeks after vaccination
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rISBA GMTs one-year persistence in 2-29 years old fro  m three
African countries vaccinated with either one dose o f PSACWY
or MenA conjugate vaccine
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One —year persistence of rSBA 4-fold increase in 2-2 9 years
old subjects from three African countries after vac cination
with either one dose of PSACWY or MenA conjugate vac  cine
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One- year persistence of rSBA titres =>1:128 in 2-29  years old
from three African countries vaccinated with either one dose
of PSACWY or MenA conjugate vaccine
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Anti-PsA 1IgG GMCs one-year persistence in 2-29 years  old
from three African countries vaccinated with either one dose
of PSACWY or MenA conjugate vaccine
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One- year persistence of Anti-PsA IgG titres =>2 uygr/ mlin 2-29
years old from three African countries vaccinated w ith either
one dose of PSACWY or MenA conjugate vaccine
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Fercentage of Subjects

Percentage of Subjects

hSBA Reverse Cumulative Distribution
curves at baseline
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Primary vaccination and 1 year antibody
persistence in 2-29 years old subjects in three
African countries

Age- dependent high level of functional antibody
(=>128)

Primary correlate (end-point) was rSBA 4-fold rise
(claim of “immunological superiority” for all age
groups)

All correlates of immune response showed higher

Immunogenicity in MenA conjugate vaccine recipients
than Ps

Immune response was age dependent (rSBA)

Functional (rSBA) antibody persistence was age
dependent
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How does rSBA functional baseline
titres influence iImmune response to MenA
conjugate vaccine?
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Antibody Response at Visit 3 Compared
to Baseline Titer ifi*1"22 ¥egty 2°F - MvP Study 002
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Antibody Response at Visit 3 Compared

to Baseline Titer in 12-23 old ~ MVP Study 002
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ISBA GMTs according baseline titres 4- weeks after
vaccination in 2-29 years old from 3 African

countries

m <8 4-fold
| =>128 4-fold
W =>128 no 4-fold

rISBA GMTs

MenA 2- MenA MenA Ps2-10 Ps11-17 Ps 18-29
10 11-17 18-29
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Can we predict MenAfriVac vaccine efficacy - for
elimination of MenA epidemics in Africa with the
correlates of iImmune response and short-term
persistence used for vaccine licensure?
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Vaccine Efficacy Is predictable for
MenAfriVac

Higher Immunogenicity in all age groups (age
dependent) vs the Ps

Immunological memory and age-dependent
short term antibody persistence

Predicted ability to generate herd immunity
after one dose to 1-29 years old subjects In
African high endemic countries
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Issues to be addressed during and after MenAfrivVac
iIntroduction

Evaluate vaccine effectiveness in preventing epidem ics and reducing
carriage

Maintain and strengthen meningitis surveillance
Carriage studies
Outbreak investigations (case-control studies)

Evaluate antibody persistence and duration of indiv idual protection
Seroprevalence long term follow-up of selected subje cts
(5-10 years)
Outbreak investigations (case-control studies)

Establish correlate of protection against disease a nd carriage

Surveillance, seroprevalence follow-up, prospective
(cohort) carriage studies
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