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Yellow Fever – The Virus

• An Arthropod-borne virus “arbovirus” - diverse group of 
viruses transmitted by arthropods between vertebrate hosts

• Vertebrate hosts of YF are monkeys and man

• Prototype member of the over 70 related Flaviviruses of the 
Flaviviridae family, including DEN, JE, BAN, WESS, WN, ZIKA 

• YF virus is also classified as a hemorrhagic fever virus, because 
major bleeding with hematemesis and melena occur in some 
cases



Yellow Fever – The Virus

• Single serotype, with antigenic 
differences between strains 

• African and American strains are 
ddistinguishable by lab techniques 
and pathogenecity for laboratory 
mice

• 2 genotypes in Africa, with 1, or 2 
in the Americas





YELLOW FEVER IN AFRICA        & 
SOUTH AMERICA



Yellow Fever: 
Incidence & Geographical Distribution

• No report of YF in Asia

• Non-introduction of YF to Asia

• Low viremia in infected humans

• Cross protection due other flavivirus infections 
(DEN, JE etc)

• Low vector competence (Ae. albopictus)
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Characteristics of Yellow Fever Disease

▪ 3-7 day incubation with an acute onset: initial 

malaria-like

▪ Runs a mild to fatal course, remission in 4-5 

days, death 7-10 days

▪ Hepato-renal & neurotropic with/out 

haemorrhage; mortality as high as 20-50% in 

hepato-renal disease. 





• Brief historical overview of Yellow Fever

Yellow Fever

The Recurring Plague

• Current Yellow Fever outbreaks

• Impact of Yellow Fever outbreaks globally

• What Future for Yellow Fever? 



Brief historical overview of Yellow Fever

• 3000 BC – Africa

• 1526-1867 – Slave trade

• 1648 – Maya Manuscript

• 1668-1699 - First wave, YF outbreaks
US: New York (1668), Boston (1691)

Charleston (1699) 

• 1700-1730 – Europe: Spain, French/
English sea ports

• 1768 – Senegal *St. Louis

• 1842-1878 - F. Po, Gambia

https://en.wikipedia.org/wiki/History_of_yellow_fever


Brief historical overview of Yellow Fever

• 1793-1878 -2nd US wave: YF outbreaks
US: Philadelphia (1793), Savannah (1820), 

New Orleans (1853), Norfolk (1855),  
Texas & Louisiana (1867), Mississippi (1878)

• 1790 -1802 - Haiti

• 1848 - Mosquitos as vectors???

• 1900 - Aedes mosquito confirmed 

• 1905 - Last US outbreak- New. Orleans 

• 1930 - 2 YF vaccines developed:
FNV & 17D vaccines 

• 1934 - 1953 - YF mass campaigns: 
S. America (17D) & W. Africa (FNV)

https://en.wikipedia.org/wiki/History_of_yellow_fever


Brief historical overview of Yellow Fever

• 1948 – Official YF outbreak reporting 
by countries to WHO

• 1960-1990 - Major YF outbreaks in 
W. Africa/Ethiopia/

• 1990-2003 – YF outbreak spreading 
C. & E. Africa

• 2008-2013 – YF outbreaks escalating
in C. & E. Africa, with reduced 
incidence W, Africa

• 2008-2014 – YF, definite shift to C. 
& E. Africa 



Brief historical overview of Yellow Fever

• 2015 – WHO declares 1 dose YF 
vaccine induce life long immunity

• 2016 - Severe urban YF outbreaks 
in Angola & D.R. Congo, 

• Importation/exportation to China, 
Kenya and Mauritania – self  
limiting 



• Brief historical overview of Yellow Fever

Yellow Fever

The Recurring Plague

• Current Yellow Fever outbreaks

• Impact of Yellow Fever outbreaks globally



~ 70 years of reporting Yellow Fever to WHO
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THE RELENTLESS MARCH OF Yellow fever THROUGH AFRICA

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0

1000

2000

3000

4000

5000

6000

1948 50 55 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 15 2020

1989-ANGOLA      2008-NAMIBIA
1992-KENYA           2009-R-CONGO
1994-GABON         2013- UGANDA
1995-BURUNDI       2016-ANGOLA, DRCONGO
2001-DRCONGO            UGANDA
2003- CAF,                      KENYA,, CHINA



Outbreaks and suspected cases  of YF in Africa

Before 2006 After 2006



YF outbreaks in 2016
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Background

Yellow fever in Nigeria, 1950-2004









SPREAD OF YELLOW FEVER CASES FROM ANGOLA 

As of Sep.29 2016

• 4188 suspected cases /373 

deaths  in 16 of 18 provinces

• 17M people vaccinated in ANG 

& DRC

• 7M vaccinated with  fraction 

dose of YF vaccine 

LUANDA

NATIONAL

INTERNATIONAL

INTER-CONTINENTAL

DRCongo- as of 5 Oct 2016

• 2870 suspected cases in 26 provinces 

• 2473 samples lab tested, 76 confirmed/16 deaths

• Of 57 confirmed cases, 13 autochthonous

• Also  cases exported to Mauritania  (1) & Kenya (2)

China 11



Yellow Fever Importation to Europe & America

Year       From             To           Age/Sex    Vacc. Status        Outcome

Imported                                                       Case

1979     Senegal           France       42/M        Not vaccinated       Died

1979     Senegal           France        25/M       Not vaccinated       Died

1988     West Africa*   Spain           37/F       Vaccinated**           Died

1996     Brazil               USA             42/M      Not vaccinated       Died

1996     Brazil               Switzerland   53/M   Not vaccinated        Died

There have been 7 additional YF importation to Europe from Ivory Coast (1999), 

Gambia (2002), plus 5 additional cases from US to Europe..latest being March 

2017 from Suriname to the Netherlands

*, travelled through several countries: Niger, Mali, Burkina Faso & Mauritania

**, Had history of vaccination 5 years prior to travel, but probably received Hep B, and not YF vaccine



Year

From To

1979 Senegal France

1988 W. Africa Spain

1996 Brazil USA

1996 Brazil Switzerland

1999 CIV Germany

1999 Venezuela USA

2000 Suriname Netherlands

2001 Gambia Belgium

2002 Brazil USA

YELLOW FEVER IMPORTATION, 

1979-2002



YELLOW FEVER & PUBLIC HEALTH

Africa contributes more than 90% of global yellow fever morbidity
and mortality. 

In 2013, YF burden in Africa estimated as 130,000 (range 51,000
–380,000) and 78,000 (range 19,000–180,000) deaths

YF 
• disrupts existing health care delivery services, 
• overstretch scarce internal resources, 
• fatigues donor assistance and 
• results in gross wastage of vaccines. 



YYELLOW FEVER & PUBLIC HEALTH

Resurgence of yellow fever in Africa because of   

collapse of health care delivery systems; 

lack of appreciation of the full burden/impact of YF  

low political commitment by governments

poor disease surveillance; and 

uncoordinated outbreak response and control measures, 



Yellow Fever Control in West Africa 
WHO-UNICEF-GAVI INITIATIVE   2004-2015
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What is the risk of urban epidemics of yellow fever today?
Risk Factors
• Ae. aegypti & Ae. albopictus

have global distribution

• YF at risk susceptible 
population exceeds 2.5 billion 
people

• Vector control unable to 
prevent epidemic DEN, CHIK & 
ZIKA

• EYE strategy to the rescue

,2015



WHAT YELLOW FEVER
IN ASIA CAN CAUSE

WHAT IF 

YELLOW FEVER 

GETS INTO

ASIA?

http://www.newsweek.com/2017/05/05/issue.html


Eliminating 
Yellow Fever 
Epidemics 

(EYE) 



WHY EYE? 
Previous Strategy
• Angola nor DRC not categorized as high-risk countries, so did 
not conduct PMVCs.

• The capital cities, Luanda and Kinshasa Outbreaks 
particularly affected

• Non immunized expatriate workers infected and exporting
• YF to countries outside endemic  zone

• Millions of vaccine doses used, depleting stockpile



 

 

 

 

 

Strategic Objective 1: Protect at-risk populations 

Where risk is high, vaccinate everyone • 475 mio vaccine doses for national preventive 
mass vaccination campaigns in 13 countries 

Vaccinate every child; find and vaccinate 
everyone who has been missed 

• 55 mio vaccine doses annually for routine 
immunisation in 26 countries 

• Catch-up campaigns where indicated 

Strengthen surveillance and build 
laboratory capacity 

 

Monitor immunity 

• Cost and work plan to be defined  

 

Strategic Objective 2: Prevent international spread 

Protect high-risk workers • Cost and work plan to be defined  

Apply the International Health 
Regulations 

• Cost and work plan to be defined 

Build resilient urban centres • Cost and work plan to be defined 

 

Strategic Objective 3: Contain outbreaks rapidly 

Ensure emergency stockpile vaccines 
always readily available 

• maintain 6 mio vaccine doses for emergency 
stockpile 

Prepare for rapid response • Cost and work plan to be defined 

• Cost and work plan to be defined  

EYE Goal: 

To eliminate the risk of YF epidemics 
globally by 2026

Protect at-risk populations
Prevent international spread
Contain outbreaks rapidly

Protect at-risk populations

Prevent international spread

Rapidly contain  outbreaks



EYE in numbers since inception

> 51 M 
people

Protected through Routine Immunization programmes in 
Africa

> 47 M 
people

Protected through Preventive mass campaigns in Africa*

> 8.5 M 
people

Protected through Reactive vaccination campaigns in 
Africa

5 Gavi applications received for RI or mass campaigns  

9 ICG requests reviewed 

~40 Calls of the Programme Management Group (PMG)

*through Dec, 2018
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Key milestones



Key elements reiterated – 1
• Increased risk of YF with unpredictable outbreaks  

➢ Protect population at the source , increase urban readiness, direct protection of cities 
(e.g., Brazil, Pointe Noire in Congo).

• YF-MCV1 gap in coverage is closing, however  challenges remain with routine 
immunization

➢ Solutions are non YF-specific - the newly formed immunization operational working 
group will provide guidance

➢ In some highest risk West Africa countries where mass campaigns  were conducted 
still have sub-optimal vaccine coverages – putting  under-protected populations at risk 
for outbreaks

• Significant steps to increase lab capacity and network

➢ 2 additional regional  reference laboratories  (Centre Pasteur Cameroon and UVRI ) to 
complement IP Dakar, which serves as global reference laboratory  and WHO- CC

➢ Proposal being developed  to request Gavi support

39



• Latest data on fractional YF vaccination (fYF) and co-administration of YF vaccines will be 
reviewed by experts
➢but no policy recommendation is expected soon

• The increased supply and confidence in production  are very positive 
➢but supply remains what limits the extent of mass campaigns

• Have a global outlook for risk and prioritization, including Africa and the Americas
➢Addressed  by risk prioritization analysis and modelling working group

• Match supply presentation and demand 
➢Addressed by demand and supply working group

• Questions related to strengthening laboratory capacity and network were discussed on a 
dedicated day (14 September)

40

Key elements reiterated - 2
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Main timelines for mass campaigns and routine 
immunization introduction, 2018-2020 



Emerging issues and updates

➢Fractional vaccination (fYF): 
• progress noted; data will be reviewed by experts’ group  in due 

time; no change of policy expected soon; 

• YF should remain limited to emergency use in case of vaccine 
shortage 

➢Co-administration:  
• Routine immunization: No interference with measles ; YF-

MR/MMR: potential impact , but no policy recommendation yet 
(SAGE) ; decoupling is detrimental for coverage

• Mass campaigns: advantages and disadvantages ; no policy 
recommendation; up to the countries to decide, case by case basis, 
context-dependent: e.g., national campaigns stretching resources vs
smaller scale campaigns where closer monitoring is possible

42



Vaccine Supply

• Outlook for vaccine supply is improving, 130 million doses were available in 2018 

• Manufacturers illustrating clear commitment, increased confidence in stable 
supply 

• Anticipated there will be 140-170million doses per year as of 2019

• Demand for Africa likely to be met over time, accounting for programmatic 
constraints

• Unmet demand in PAHO from past years has lead to accumulation of 100 million 
susceptible 

• Important to have credible demand & rationalize the allocation with global 
outlook

• Manufacturers’ request for more frequent updates will be addressed through 
dedicated quarterly PMG calls

43



Day 2 – Session 4: Country Updates
• Senegal and Columbia

➢ Two examples of endemic countries with successful elimination YF epidemics
➢ Senegal commended as model of success, enabled by strong political engagement in African 

region

• Combined vaccination approach

• Strong community based & integrated surveillance, including for other arbovirus
• Stressed importance of appropriate investigation capacity

• Nigeria and DRC
➢ Committed to implementation of PMVC as well as strengthening surveillance and RI. Would 

like to expedite plan for implementing PMVCs

➢ Highlighted that planning and capacity must happen at state level to enable success

➢ RI strengthening remains a key issue and is being addressed by NERICC (Nigeria)
➢ Both faced by challenges,  but leveraging existing resources from polio and measles program

• Sudan
➢ Planning for final phases  of PMVC implementation is well underway  

➢ RI introduction in 2020 raises question of catch-up campaigns

44



We must NOT close the eye to 
those NATIONAL competing 
interests against EYE success

We must open the EYE to 
ensuring NATIONAL OWNERSHIP of 

the EYE

We must see GOOD GOVERNANCE 
in affected YF countries 

We must  see ACCOUNTABILITY  
In the operation of the EYE and in its

IMPLEMENTATION 



Distinguished and Eminent Ladies & Gentlemen

My sincere appreciation to YOU all



DO NOT DISTURB: MOSQUITO FEEDING


