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Modelling the direct impact
...O0f alternative primary wP schedules
...on pertussis deaths <5yrs
...in low and middle income countries

Example: Senegal



Pre-vaccine era age distribution of pertussis deaths
<5yrs in Senegal (1986)
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Coverage and timeliness of vaccination in Senegal

100% 93¢,
90% ow °

80% 10w
70%
4w

—————————— - 83%

Q
LoTo]
©
> 60%
< / O9m
&, 50% /
(] !
o 40% /
3 ]
O 30% II

20% !

]
10% '
0% / J
0 26 52 78 104 130 156

Age in weeks

Source: DHS 20084



Estimating coverage of different doses
among potential deaths



Potential pertussis deaths covered by each dose by age
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Potential pertussis deaths covered by each dose by age
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Potential pertussis deaths covered by each dose by age
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Potential pertussis deaths covered by each dose by age
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Potential pertussis deaths covered by each dose by age
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Potential pertussis deaths covered by each dose by age
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How does coverage translate into direct
vaccine impact?

Focus on wP vaccines

1. Protection after each dose
2. Duration of protection after each dose



Protection after each dose of wP



Dose-specific VE of wP: studies reporting on all 3 doses
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Dose-specific VE of wP: studies reporting on all 3 doses

% vaccine effectiveness
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Duration of clinical protection



Relative clinical protection by time since 3 doses of wP:

VE expressed as a proportion of the highest reported VE in studies with multiple follow-up points
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Relative clinical protection by time since 3 doses of wP:

VE expressed as a proportion of the highest reported VE in studies with multiple follow-up points
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Direct impact of wP vaccination in Senegal:

(a) Coverage by age
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Direct impact of wP vaccination in Senegal:
Low VE scenario (36%—>49%—2>83%), 13% waning per year

(a) Coverage by age (b) Protection by age
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Direct impact of wP vaccination in Senegal:
Low VE scenario (36%—>49%—2>83%), 13% waning per year

(a) Coverage by age (b) Protection by age (c) Direct impact by age
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Direct impact of wP vaccination in Senegal:
Low VE scenario (36%—>49%—2>83%), 13% waning per year

(a) Coverage by age (b) Protection by age (c) Direct impact by age
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What if protection after the 2"d dose
is higher (80%+)?



Direct impact of wP vaccination in Senegal:
Mid VE scenario (40%—>80%—2>92%), 13% waning per year

(a) Coverage by age (b) Protection by age (c) Direct impact by age
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For both schedules the effect of the 3" dose is small because: a) 2 dose VE is high; b) 3" dose coverage is low



Alternative scenarios...



Percentage point difference in direct impact vs pertussis deaths <5yrs:

2p+1 compared to 3pin
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What about other LMICs?



Direct impact of wP vaccination in Senegal:
Mid VE scenario (40%—>80%—2>92%), 13% waning per year

(a) Coverage by age (b) Protection by age (c) Direct impact by age
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For both schedules the effect of the 3" dose is small because: a) 2 dose VE is high; b) 3" dose coverage is low



Direct impact of wP vaccination in India:
Mid VE scenario (40%—>80%—2>92%), 13% waning per year

(a) Coverage by age (b) Protection by age (c) Direct impact by age
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Direct impact of wP vaccination in Kenya:
Mid VE scenario (40%—>80%—2>92%), 13% waning per year

(a) Coverage by age (b) Protection by age (c) Direct impact by age
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In Kenya, mortality starts to peak in the window between 14w and 9m, so a 14w dose is preferable.



Percentage point difference in direct impact vs pertussis deaths <5yrs:
2p+1 compared to 3p in Senegal, India and Kenya
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Percentage point difference in direct impact vs pertussis deaths <5yrs:
2p+1 compared to 3p in Senegal — alternative scenarios
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B 6w- 14w-9m (14w coverage / timingimproves) O Pertussis deaths <5yrs, 2p+1 compared to 3p



Percentage point difference in direct impact vs pertussis deaths <5yrs:
2p+1 compared to 3p in Senegal — alternative scenarios
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H 6w-14w-9m (14w coverage / timing improves) on pertUSSIS deaths <5yrs, 2p+1 compared to 3p




Percentage point difference in direct impact vs pertussis deaths <5yrs:
2p+1 compared to 3p in Senegal — alternative scenarios
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Conclusions (in selected LMICs)

e Direct impactis likely to be similar for 6w-10w-14w and
6w-10w-9m schedules if protection after the 2"9 dose is high
(80%+)

* Current evidence is not strong enough to preclude a move to
6w-10w-9m should this be advantageous for other antigens
administered as part of the same combined vaccine.

However:

— it depends on the local situation e.g. in Kenya there is a stronger case for
6-10-14w as the 14wk dose is timely/high and covers peak age of death;

— moving to a 6w-10w-9m schedule could be detrimental if 10w coverage
and timeliness are adversely affected;

— uncertainty about the influence of herd effects (not modelled/included)

 6w-14w-9m is likely to be inferior to 6w-10w-9m, particularly in
countries where the 14w dose is less timely and has lower
coverage than the 10w dose.




Backup slides



Variation in the age distribution of pertussis deaths <5yrs
in the pre-vaccine era: curves fitted to available datasets
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Variation in type of DTP combination used



Number of countries using each type of DTP
combination, grouped by region
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Number of children vaccinated with each type of DTP
combination, grouped by region

DTwPHibHepB
DTaP

DTwP
DTaPHibIPV
DTwPHepB
DTaPHibHepBIPV
DTwPHib
DTaPIPV
DTaPHepBIPV
DTaPHib
DTaPHepBIPV

Type of vaccine

M

Number of children vaccinated by vaccine type and region

20,000,000 40,000,000

60,000,000

W Africa

O South East Asia
W Europe

@ Eastern Med

@ West Pacific

B Americas




Variation in the source / brand of pentavalent
(DTwPHibHepB) vaccine




Number of countries using each type of DTwPHibHepB
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Number of countries using vaccine by region
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| I | -
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Biological E.LTD

W Africa
Berna Biotech (Korea) O South East Asia
Glaxo SmithKline W Europe
O Eastern Med
Heber Biotec @ West Pacific

LG Life Sciences of Korea W Americas

Source of vaccine

Novartis

= ]

Bio Farma Indonesia

other [N




Number of children vaccinated using each type of
DTwPHibHepB brand, grouped by region

Source of vaccine

Serum Institute of India
Biological E.LTD
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Berna Biotech (Korea)
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Bio Farma Indonesia

Heber Biotec
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Variation in DTP schedules: Africa

Equatorial Guinea
Seychelles
Gabon
Mauritius
Botswana
South Africa
Namibia
Algeria
Angola

Cape Verde
Swaziland
Congo
Ghana
Nigeria
Lesotho
Zambia

Sao Tome and Principe
Cote d’lvoire
Cameroon
Mauritania
Senegal
Kenya
Comoros
Chad

Benin
Burkina Faso
Mali
Zimbabwe
Rwanda
Sierra Leone
Tanzania
Guinea-Bissau
Gambia
Central African Republic
Mozambique
Togo

Eritrea
Guinea
Uganda
Madagascar
Niger
Ethiopia
Liberia
Malawi
Burundi

DR Congo

@ DTwP + other

X DTwP

@ DTaP + other

X DTaP

[ J
X
[ ]
([ ]
°
o
[ ]
X
X
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Variation in DTP schedules: Americas

USA |
Canada |

Bahamas

Barbados

Trinidad and Tobago

Chile |
St. Kitts and Nevis |

Uruguay

Antigua and Barbuda

Venezuela

Brazil

Mexico

Costa Rica

Suriname

Panama
Grenada

Colombia

St. Lucia

Dominica

St. Vincentand the...:
Peru )

Cuba

Dominican Republic
Ecuador |

Jamaica

Belize

El Salvador

Guyana
Paraguay |
Guatemala |

Bolivia

Honduras |
Nicaragua |

Haiti

@ DTwP + other X DTwP ® DTaP + other

X DTaP

[ ] L]
[ ] [ ]
[ ] [ ]
[ ] X
[ ] X
[ ] [ ]
[ ] X
° [
[ ] X
[ ] [ ]
[ ] x
[ ] [ ]
[ ] [ ]
[ ] X
[ ] [ ]
[ ] X
[ ] X
[ ] X
[ ] X X
[ ] X
[ ] X
[ ] X
[ ] X
[ ] X
[ ] X
[ ]
[ ] [ ]
°
[ ] X
[ ] X
[ ] [ ]
[ ] X
[ ] X

X X @& X X

X @& X X

6 8 10 12 14 16 18 20 22 24

Age (months)

6 8 10 12 14 16

Age (years)



Variation in DTP schedules: Eastern Mediterranean

Qatar
Kuwait
United Arab Emirates

Cyprus

Saudi Arabia

Oman

Bahrain

Libyan Arab Jamahiriya

Lebanon

Iraq

Jordan
Iran

Tunisia

Egypt ]

Morocco

Syrian Arab Republic

Sudan
Yemen
Pakistan

Afghanistan

@ DTwP + other

X DTwP

@ DTaP + other

X DTaP

8

10 12 14 16 18 20 22 24

Age (months)

4

6

8 10 12 14 16

Age (years)



Variation in DTP schedules: Europe

Monaco
Norway
Switzerland
Luxembourg
Denmark
Sweden

San Marino
Netherlands
Austria
Finland
Belgium
Germany
Andorra
France
Ireland
United Kingdom
Iceland

Italy

Spain

Israel
Greece
Slovenia
Portugal
Malta
Czech Republic
Slovakia
Estonia
Latvia
Lithuania
Croatia
Russian Federation
Poland
Hungary
Turkey
Kazakhstan
Romania
Montenegro
Bulgaria
Belarus
Azerbaijan
Turkmenistan
Serbia

The former Yugoslav Republic of..

Albania

Armenia

Ukraine

Georgia

Republic of Moldova
Uzbekistan
Tajikistan

@ DTaP + other

@ DTwP + other X DTwP

X DTaP

2 4 6 8 10 12 14 16 18 20 22 24

Age (months)

4

6

8
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Variation in DTP schedules: South East Asia

Maldives
Thailand
Timor-Leste
Indonesia
Sri Lanka
Bhutan
India
Bangladesh

Nepal

@ DTwWP + other X DTwP ® DTaP +other X DTaP
° 'y ° X X
[ ] [ ] [ ] X
e O o X
o o o X

2 4 6 8 10 12 14 16 18 20 22 24

Age (months)

4

6

8 10 12 14 16
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Variation in DTP schedules: Western Pacific

Australia

Japan
Singapore
Brunei

New Zealand
Republic of Korea
Palau

Malaysia

China

Tuvalu

Tonga

Fiji

Marshall Islands
Samoa
Micronesia
Mongolia
Vanuatu

Kiribati
Philippines
Papua New Guinea
Viet Nam

Lao

Solomon Islands
Cambodia

@ DTwP + other X DTwP

@ DTaP + other

X DTaP

10 12 14 16 18 20 22 24

Age (months)

4

6 8

10 12 14 16
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