Harnessing the power of vaccines using
the public and private sector:
A 215t century model for international
development

Dr. Seth Berkley, CEO GAVI Alliance

Wellcome Trust — Cambridge Centre for Global Health Research
Inaugural Lecture

Cambridge, 2 May 2013 N G ‘ VI

ALLIANCE



IR e
Vaccine development timeline: 1798-1910
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Vaccine development timeline: 1910-

Tuberculosis
(Bacille Calmette-Guérin)
1927 Typhus Varicella (1995)
1938 Cholera {recombinant Toxin B) # (1993) Lyme OspA, proteint (1998)
Tetanus toxoid Cholera (WC-rBC) (1991) Preumococcal conjugate, heptavalent* (2000)
Pertussis Influenza H. influenzae conjugate™ (1987) Meningococcal quadrivalent conjugates* (2005)
1926 1936 H, influenzae type b polysaccharide(1 985) Japanese encephalitis (Vera-cell) (2009)
Cholera (WC only) (2009)
Adenovirus, live (1980) Human papillomavirus recombinant bivalent (2009)
Diphtheria Yellow Rabies, cell culture (1980) Meningococcal A (2010)
toxoid Fever Meningococcal polysaccharides (1974) Quadrivalent influenza vaccine (2012)
1923 1935 Meningococcal Cand Y
Rubella, live (1969) Haemophilus influenzae type b (2012)
Polio (oral live) (1963) Meningococcal B (2013)
Measles, live (1963) llnﬂuenza vaccine (baculovirus) (2013)
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13 valent pneumococcal conjugates (2010)

Polio (injected Zoster., live (2006)
inactivated) (1955) Rotavirus (qﬂenuat}ed and new reassonan?s) (2006)
Human papillomavirus recombinant quadrivalent (2006)

Mumps, live (1967)
P Cold-Adapted Influenza (2003)

Anthrax, secreted proteins (1970)
Rotavirus reassortants (1999)

Pneumococcus polysaccharides (1977) Meningococcal conjugate* (group C) (1999)
Hepatitis B (plasma derived) (1981) Acellular pertussis, various (1996)
Tick-borne encephalitis (1981) Hepatitis A, inactivated (1996)

Hepatitis B surface antigen recombinant (1986) Cholera, live attenuated (1994)

Typhoid (salmonella Ty21a), Live (1989) Typhoid (Vi) polysaccharide (1994)
Japanese encephalitis, inactivated (1992)
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Plague

Tuberculosis
(Bacille Calmette-Guérin)
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Pertussis

Diphtheria
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Cumulative number of vaccines developed

Cholera (recombi

ae conjugate” (1987)
2 type bpolysaccharide{1985)
Adenovirus, live (1980)
Rabies, cell culture {1980)
Meningococeal polysaccharides (1974)
Rubella, live (1963)

Polio {oral live) {1963}
Measles, live {l%!}l

Toxin B} # (1993}
a (WCrBC) (1991)

Lyme OspA, proteint {1998)
Preumococcal conjugate, heptavalent* (2000)

Meningacoceal quadrivalent conjugates® (2005}
Japanese encephalitis (Vera-cell) (2009)
Cholera (WC anly) (2009)
Human papillemavinus recombinant bivalent (2009)
Meningococeal A (2010}
Quadrivalent influenza vaccine (2012)
Meningocaccal C and Y
Haemophius inflenzae type b (2012)
eningocaccal B (2013)
ilnﬂugnza waccine (baculovirus) (2013)
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T13 valent pneumacoccal conjugates (2010}
Polio (injected Zoster, live (2006)

inactivated) (1955)
Mumps, live (1967)
Anthrax, secreted proteins (1970)
Preumococcus polysaccharides (1977)

Hepatitis B (plasma derived) (1981)
Tick-borne encephalitis (1981)

Hepatitis B surface antigen recombinant (1386)
Typhoid (salmonella Ty21a), Live (1989}

Rotavirus (attenuated and new reassortants) (2006)
Hi i us recombinant i (2006)

Cold-Adapted Influenza (2003)
Rotavirus reassortants (1999)
Meningococcal conjugate” {group C) (1999}
Acellular pertussis, various (1996
Hepatitis A, inactivated (1936)

Cholera, live attenuated (1394)
Typhoid (Vi) polysaccharide (1994)

Japanese encephalitis, inactivated {1992}
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Unprecedented results from vaccines:
1980-2010

1980 2010 Change

Global population 4,424,952 6,852,721  +54%

Diphtheria cases: 97,511 4,187 -95%
Measles cases: 4,211,431 327,368 -92%
Pertussis cases: 1,982,355 156,675 -92%
Polio cases: 52,795 1,348 -97%
Tetanus cases: 114,251 4,925 -95%

Source: WHO Global and regional immunization profile; 2011
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GAVI mission and strategic goals 2011-2015

To save children’s lives and protect people’s health by
Increasing access to immunisation in poor countries

The vaccine goal The health systems goal
Accelerate the uptake and Z Contribute to strengthening
use of underused and new the capacity of integrated

vaccines health systems to deliver
Immunisation

The financing goal The market shaping goal
Increase the predictability 4 Shape vaccine markets to

of global financing and ensure adequate supply of

improve the sustainability appropriate, quality
of national financing for vaccines at low and
Immunisation sustainable prices
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Infectious causes of child deaths 1-59 months
GAVI-eligible countries — 2010 estimates

Pneumonia
24%

Other conditions ——

40%
AIDS J

3% J
Malaria

9%

Diarrhoea
18%

Meningitis
4%
Measles

3%

Source: CHERG, WHO and UNICEF 2012 &
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GAVI supports the world’s poorest countries

Type and value of support, 2000-2012

Republic

of Moldova " Ukraine Mongalia
T Bosnia & ® Georg|a n .
erzegovina tan
g S Wbal]an . W
Albania Armenia’
Turkmenista China

Cuba

@ MHatt Ma”
Henduras Gam
i Guin
rage Bissau
%l)"ﬂ"ﬂ Sierra Le Plﬂ
Sao Tome
and Principe
ublic of Tanzania

[
.Comoros Timor Leste Solomon
GAVI support as at the end of 2012: Islands

..!‘.

Papua
New Guinea

Kiribati -

GAVI disbursements 2000-2012
Bolivia (includes all types of GAVI supporﬂ
- Pentavalent
<2 US$ 1 million
- . Pentavalent and pneumococcal
¢ US$10 milli

______ Aokl $10millon Les.o‘lho . Pentavalent, pneumococcal and rotavirus

Pneumococcal and rotavirus

% US$ 100 million
: Other types of support

Source: GAVI Alliance , 2012 @GA V I
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GAVI support for pneumococcal vaccine
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IB-VPD Surveillance Network

© oo

Data Source: New Vaccines Surveillance Network

Map production: Immunization Vaccines and
Biologicals, (IVB), World Health Organization

Date of slide: 09 May 2012

GAVI Countries reporting to the Surveillance Network

Non GAVI Countries reporting to the Surveillance Network

Not in the Surveillance Network

Not applicable

1,800 900 O 1,800 Kilometers
N

The boundaries and names shown and the designations
used on this map do not imply the expression of any
opinion whatsoever on the part of the World Health
Organization concerning the legal status of any country,
territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. Dotted
lines on maps represent approximate border lines for
which there may not yet be full agreement.

© WHO 2012. All rights reserved
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Early impact of pneumococcal vaccine in Kenya

Cumulative admissions of children under five for invasive
pneumococcal disease, Kilifi District Hospital
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Source: Pneumoccocal Conjugate Vaccine Impact Study Kilifi.
http://www.kemri-wellcome.org/pcvis-current%20disease%20surveillance
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http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
http://www.kemri-wellcome.org/pcvis-current disease surveillance
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Taking stock: the immunisation gap
(73 GAVI-supported countries)

75 million surviving newborns in 2011:

@b
&
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DTP 26%
|
Hepatitis B 35%
I
Hib 60%
I
Pneumococcal | 4% 96%
I I I I
Rotavirus ' 1% 99%
I ! | I
0 20 40 60 80 100%
Percentage of surviving infants (%)
Note: Coverage refers to the final dose of each vaccine.
Sources: WHO/UNICEF coverage from July 2012; United Nations, Department of
Economic and Social Affairs, Population Division (2011). World Population Prospects:
The 2010 Revision, CD-ROM Edition. .
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Introduction of HPV vaccine

Status: prior to GAVI
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Introduction of HPV vaccine: . National HPV programmes g GAVI-eligible countries

Source: Courtesy of Progress in Cervical Cancer Prevention:

The CCA Report Card, August 2011 o G \ VI
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Cervical cancer mortality

o

Cervical cancer deaths, - - .
e it oo T0l080) - >17.6 . 5.81017.6 |:| <58 g GAVI-eligible countries

Source: Globocan 2008, International Agency for Research on Cancer.
Courtesy of Progress in Cervical Cancer Prevention: [\
The CCA Report Card, August 2011 GA\/ I
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Higher incidence and mortality from cervical
cancer in less developed regions

Comparison of cervical cancer incidence and mortality less

developed vs more developed regions
20 -

18 -
H Incidence

i e m Mortality
8 14 -
S . 55%
. mortality
o
E 8-
=
= e 35%
c 4 mortality
©

Less developed regions More developed regions
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Source: adapted from GLOBOCAN 2008, accesse d March 2013 @ GA\/ I
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Over 30 million girls vaccinated with HPV
vaccine by 2020

‘2020:

Q. .
. 30 million
girls
~ ~38 demo vacc_:inated
2015: projects against
~30 demo RPV

projects

S)
&GAVI
Source: GAVI Alliance, SDFv7 LIAN
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GAVI Alliance: a partnership

)y, World Health
¥¥ Organization

unicef &

\\

BILL& MELINDA
GATES foundation

8]

@GAVI

ALLIANCE



The GAVI Alliance: 21st century model of
development

Governments Vaccine Industry
Developing Countrles Developing Countries

Vaccine Industry
Industrialised Countries

Civil Society

UNICEF Organisations

World Bank

Governments
Donor Countries

) ’ “
CEO GAVI Alliance 7T

Research and Technical Bill & Melinda Gates
Health Institutes  Foundation

Independent
Individuals (9)
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Innovative partnerships

Resetting...

The way we think of development — public private
partnership models

The way we do development — market-shaping,
iInnovative financing, etc.

The “donor recipient” model — sustainability,
ownership/co-financing

Catalysing the introduction of new technologies

f E O‘\) GAV I
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How the co-financing policy works
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Graduating
Intermediate I I
Low-income
RN E I‘I .

Enters Enters
Intermediate phase Graduating phase

Vaccine price
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Source: GAVI Alliance 2012 @ ALLIANCE



Projected vaccine costs as a share of
projected public spending on health,
2015

New Co- Per capita Government | Government |Vaccines as % of government
financing government spending on |[spending as |spending on health
Categories spending on | health as % of | % of GDP

health government
spending

2010 2015
Low income $14.83 10.0% 25.0% 4.2%
Intermediate $35.84 9.1% 31.2% 1.5%
Graduating $107.43 8.7% 37.0% 0.5%

Data Sources: World Bank/ WHO National Health Accounts/ GAVI Demand Forecast
Note: Eritrea, India, Korea D.R., Somalia and Zimbabwe excluded from analysis
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Ramsey pricing

Price

Profit, R&D costs, etc

fCost of goods
-
High- Middle- Low- Volume
income iIncome income
countries countries countries

9

Source: GAVI Alliance, 2012 &GA V I
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Non-GAVI countries
birth cohort

GAVI countries
birth cohort

2012
global birth cohort:

135 million

GAVI countries birth cohort:
80 million
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Changing the mindset of the vaccine
manufacturing industry

High-
income
countries

)
Latin %
America *._
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Tiered pricing
B UNICEF/GAVI market 102.03
100 - (weighted average)
= B US public market
= 80-
[«F]
g
]
o 60 -
s
=
g 40 34.93
o~
S
20 -
2.17
0 |
(DTP-hepB-Hib)' Pneumococcal Rotavirus?
conjugate ?

1 The UNICEF/GAVI price is the weighted average across suppliers and presentations of pentavalent vaccine
and reflects the cost of whole-cell pertussis vaccine; the US public market price is lowest total price per
dose for separate DTP, hepB and Hib vaccines and reflects the cost of acellular pertussis vaccine.

2 The UNICEF/GAVI price is the tail price under the Advanced Market Commitment (AMC); the US public
market price is for 13-valent vaccine.

3 The UNICEF/GAVI price is the weighted average assuming 3-dose equivalence; the US public market ) AVI
price is the average assuming 3-dose equivalence. \9 ALLIANCE
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Vaccine Supp|y 2001 - Vaccine supply:

5 suppliers from 5 countries

B Countries of vaccine suppliers 2 00 1

o
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VaCCiﬂe Supply 2012 - Vaccine supply:

10 suppliers from 9 countries

Russian Federation: 1

j - i ! Belgium: 1
France: 1 :

United States: 2

L Republic of Korea: 1

Senegal: 1 —en,

India: 1 \‘Ej“a’
Brazil: 1 : j"-"‘; |
Indonesia: 1

B Countries of vaccine suppliers 2 0 1 1
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GAVI's innovative finance mechanisms are
redefining funding for development

IFFIm converts long-term government commitments
I into immediately available cash resources by issuing
m “vaccine bonds” on the capital markets. This
accelerates the availability and predictability of funds —
EI.EEI:DHTIHE enabling GAVI to double its spending on immunisation
programmes

AMC accelerates the development and manufacture of

ADVANCE vaccines for developing countries at affordable prices.
AM MARKET In an AMC, donors commit funds to guarantee vaccine
COMMITMENTS prices
for waceines
GAVI The GAVI Matching Fund is a private sector
G M F Matching engagement programme designed to leverage funds,

resources and expertise from the private sector
Fund

S}
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12 Performance-based
financing

000 Health system
funding platform

00 Health system
strengthening

201 Injection safety
support




GAVI catalyses the new partnerships and the
iIntroduction of new technologies
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More than 22 million children still unimmunised

Global number of under-five children unimmunised with 3 doses of DTP,
2011

GAVI-eligible:

17.5 million India: 7.2 million
Nigeria: 3.1 million
Ethiopia: 1.2 million
Pakistan; 0.9 million

DR Congo: 0.8 million
Afghanistan: 0.4 million
Chad: 0.3 million
Uganda: 0.3 million
Cote d'lvoire: 0.2 million
Cameroon: 0.2 million

Rest of GAVI-eligible:
2.9 million

Non GAVI-eligible:
5 million

Note: Revised figures for 2011 ( July 2012)
Source: WHO/UNICEF vaccine coverage °

estimates (July 2012) Q GAVI
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GAVI challenges: Reaching the hardest to reach

Patterns of DTP 3 vaccination coverage across wealth quintiles since 2005

DTP3 coverage (%)

100 -
90 1
80 1
70 4
60 -
50 4
40 -
30 -
20 -
10 -

0

Nigeria Sudan DRC India Pakistan Yemen

Wealth quintiles:
M Lowest M Second WM Middle M Fourth M Highest

S}

Source: DHS and MICS data (since 2005) @ GA V I

Courtesy: Save the Children UK, 2012
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The challenge of rigorous data - DTP3 coverage:

DTP3 coverage (%)

Ethiopia
100
87%
80 Country official
ational Immunisation 65.7% estimates (2011)
60 Coverage (2012)
51%
WHO/UNICEF
40 ® estimates (2011)
37%
Household survey (2010)
20 /
O I I | | | | I | | | | | |
O O & A4 & X &b L A @ & O N
D’ L O O 7 O QF O O O & &N &
S N R R MR

Years

S}

GAVI

Source: WHO/UNICEF vaccine coverage estimates (July 2012) & ALLIANCE



GAVI challenges: potential solutions for
iImproved data

Improved denominator estimates:

= Vital registration, regular conduct of censuses,;
satellite imagery, small area analysis of
household survey.

Innovation in use of biomarkers, technology and
triangulation:

= Development of integrated surveillance tools
that would allow measurement of impact
across multiple programs

) GAVI
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Vaccine supply chain: seeking efficiencies

\4|
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Cost effective improvements to supply chain

management

- " IMproving stock management

through digital technology
platforms

= Accelerate the introduction of
standards for technology that
will help with tracking and
tracing vaccines: e.g. 2-d bar
codes

= Learn from open source
systems: e.g. Geocaching

ldeas worth
spreading

B . TED Challenge:

- o> I
i : : Tracking & Tracing
% Vaccines in the

Y3 | GAVIAliance
— Supply Chain



New vaccines?

Malaria vaccine?
Inactivated polio vaccine?
Cholera vaccine?

Cancer vaccines?

Malaria vaccine?

Dengue vaccine?
Tuberculosis vaccine?
HIV vaccine?



Malaria vaccine Phase 3 evaluation

60

50 -

40 |

30

20

Approximate vaccine efficacy (%)

Context: 75—-86% bednet use

55.8%  55.1%

47.3%
36.6%
31.3%
M First episode
clinical malaria
B All clinical
malaria episodes
M Severe malaria
5-17 months at first dose 6-12 weeks at first dose
12 month follow-up 12 month follow-up
(Source: NEJM, Nov. 2011) (Source: NEJM, Nov. 2012)
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With new antibodies, new targets
Mabs from new donors 17, 36 & 39

Conserved

determinants in the T e, Glycan
V1/V2 and AEATTE e e . shield
V3 loops oW F ARG PR T g S % 2G12
PG9, PG16 : g RIS

CD4 binding site
b12, VRCO1,
VRCO03, HJ16,
eavier:

MPER
2F5, 4E10,
Z13el

Source: Schief, W.R. et al.. Curr Opin HIV AIDS. 2009 Sep; 4(5):431-40.



Cancer vaccines

Hepatitis B

Human papillomavirus
Helicobacter pylori?
Epstein-barr?

17?



A short history of immunisation milestones

WHO vaccine recommendations and GAVI country coverage rates

Diphtheria
Tetanus
Pertussis
Measles ]
Polio Pneumococcal Rotavirus
Tuberculosis (BCG) lHepB Hihl lRubeIIa (MR)
100 ¢
g Pentavalent
% 80 ‘o"--:l.: Rotavirus
@ - K ...‘;‘ Pneumococcal
-. L
§ 60 ep ';- 2
s 40 ¢ +%
2 P
2 Hib S
S 20 e
£ v
- -(/—/ o o
-‘
R e LT
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
(Projections)

WHO
Expanded Program
on Immunization

UNICEF
Universal Child
Immunization Initiative

Task Force on Child Survival

Millennium
Development Goals

Launch of GAVI
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Thefully
immunised

child
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»

GAVI
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J of chljdrenwﬂl?;' "
fu ly immunised =
015 N &
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Thank you
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