
Epidemiology and Public Health

Human and Animal Health Unit

Towards rabies elimination in Africa

Jakob Zinsstag

jakob.zinsstag@swisstph.ch

www.swisstph.ch

mailto:Jakob.zinsstag@swisstph.ch
http://www.swisstph.ch/


9. März 2021 2

Overview:

Rabies is endemic with varying incidence in West And Central 
Africa 

Dogs are the main reservoir 

Human post-exposure prophylaxis can reduce human mortality 
but not interrupt transmission.

Rabies elimination by dog mass vaccination is feasible

Dog rabies mass vaccination is less costly than human post-
exposure prophylaxsis (PEP) after 10 years

Social and technical conditions

Political and legal conditions

Novel Financial Instruments: Development Impact Bonds (DIB)

Towards an African rabies elimination strategy



GAVI:

Estimation of the burden of rabies 

And optimisation of PEP in

Cchad, Mali and Côte d’Ivoire

→ GAVI Vaccine Investment Strategy (VIS 2018)



Preliminary results incidence
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1st Follow-up

Status complete complete on-going

Response rate 47% 
urb:56, rur:42

71% 
urb:75, rur:67

64%

N households 3'784 6'229 1'548

Person-years 13'800 33'000 6'600

Incidence 
[1000 pers-yrs -1]

1.5
urb:2.1, rur:0.9

0.8
urb:0.6, rur:1.0

8.0

Adjusted urban/rural
(HH-size a) 

1.5
(2.0)

0.9
(1.5)

a Only households with max 10 persons included in estimate

TDMACI

• Responding and non-responding households did not differ noteworthy in

household size or dog ownership
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1 million deaths in the 67 rabies-endemic countries (2020 to 2035). 

Current post-exposure prophylaxis prevents approximately 56 000 deaths annually. 

Expanded access to, and free provision of PEP would  prevent 489 000 deaths. 

intradermal PEP requires similar amount of vaccine (about 73 million vials) 

yet 17·4 million more people are vaccinated at $33 per disability-adjusted life-years.

Scaling up dog vaccination programmes could eliminate dog-mediated rabies 

over this time period.



Blockchain high coverage rabies post-exposure prophylaxis 

to achieve zero human rabies deaths in Africa



Approche du projet

1) Etablissement du blockchain pour 
approvisionner la PPE durablement 
selon la stratégie d’investissement 
en vaccins de GAVI (VIS) en 
collaboration avec les acteurs.

2) Initiation de la PPE intradermale 
(ID-PEP)

3) Etablir la participation et une 
communication de haut niveau 
entre tous les acteurs en santé 
publique et santé animale
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Base de donnés de l’application et blockchain

Application et base de 
donnés

Saisie d’un enreigstrement 
patient 1

Traitement PEP du patient 1

Saisi du résultat diagnostic du 
chien

Blockchain

Block1(9.1.2020) age

Block2(9.12.2020) 1 dose

Block3(10.12.2020) chien positif
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Elimination of dog rabies in N’Djaména, Chad
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PEP alone with good communication 

between MDs and VETs

PEP alone without communication 

Between MDs and VETs

Dog vaccination and PEP 

without communication 

Between MDs and VETs

Dog vaccination and PEP with 

good communication 

Between MDs and VETs
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Technical and social conditions

Surveillance laboratories in all areas (rural)

- DFA, dRIT, RIDT, …..

Information, Education, Communication: Medias, Schools →
Social mobilisation

Understanding the social dynamics of rabies control
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Political and legal conditions (example du Chad)

Political will (national level)

- National rabies elimination strategy (will be a condition of
GAVI VIS support)

- make dog vaccination compulsory

Regional coordination

Cost analysis and budgeting

Financing: DIB, Global Environmental Facility (GEF), …



Elimination of human rabies by 2030

This goal is still far ahead, but in the light of the facts that 
proceeded, is it not permitted to hope that the efforts of modern 
science will achieve it one day?

Louis Pasteur, 1882

Examples: Rinderpest (PARC), Latinamerica (PAHO), Europe
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SARE- Stepwise Approach to Rabies Elimination
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Possible strategy for dog rabies elimination in Africa
- best use of geographical barriers
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Principle of a development impact bond (DIB)
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Cumulative cost of rabies control
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PEP alone

PEP and dog mass 

vaccination without regional

coordination

PEP and dog mass 

vaccination with effective 

regional coordination



Estimated cost for West and Central Africa for 10 years
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Probabilistic

Presumptive Human / Dog ratioHuman / Dog ratioHuman Dog Euro

Country SARE status Dog ratio Dog ratio Population Population

Chad 2 10 years DIB 10 10 11'852'462      1'147'012    28'000'000        

Niger 1 20 20 18'638'600      931'930       22'749'570        

Burkina Faso 1 15 15 19'512'533      1'300'836    31'755'013        

Mali (urban) 121

Mali 1 30 30 17'467'108      582'237       14'213'127        

Mauritania 0 30 30 3'677'293        122'576       2'992'243          

Senegal 1 20 20 3'677'293        183'865       4'488'365          

Gambia 0 20 20 2'009'648        100'482       2'452'900          

Guinea Bissau 0 10 10 1'759'159        170'241       4'155'799          

Guinea Conakry 0 10 10 12'093'349      1'170'324    28'569'066        

Sierra Leone 0 10 10 6'018'888        582'473       14'218'891        

Liberia 0 10 10 4'299'944        416'124       10'158'095        

Côte d'Ivoire 2 10 10 23'740'424      2'297'460    56'083'864        

Ghana 1 10 10 26'908'262      2'604'025    63'567'496        

Togo 1 10 10 7'756'937        750'671       18'324'820        

Benin 0 10 10 10'741'458      1'039'496    25'375'388        

Nigeria (urban) 6

Nigeria 1 10 10 186'053'386    18'005'166  439'528'497      

Cameroon 1 10 10 24'360'803      2'357'497    57'549'434        

Total 824'182'570      
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