
Federal University of Goias – Brazil
Institute of Tropical Pathology and Public Health

Department of Public Health

Yellow fever: the current Brazilian 

outbreak and response 

João Bosco Siqueira Jr

Associate Professor

Arboviruses: A Global Public Health Threat
Les Pensières Center for Global Health Veyrier-du-Lac - France 20-22 June 2018



Acknowledgment

• National Immunization Program



Brazil

• Largest and most populated 
country in Latin America

• Area - over 8 million km2

• Population - 2018 of 209 million
inhabitants

• 5 regions, 27 states and 5,570 
municipalities 

• High population density 
areas/cities (up to 12,901 
inhab/km2) on the Atlantic 
coast

• Tropical and subtropical climate
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Yellow Fever cycles

Source: http://portalms.saude.gov.br/saude-de-a-z/febre-amarela-sintomas-transmissao-e-prevencao
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Yellow Fever in Brazil

Antecedentes

 1942: last cases of urban yellow fever (UYF) in Brazil

 Historical case series shows irregular pattern of annual incidence;

 Expected epidemic peaks (seasonality)

 High case fatality rate (mean – 38.4%)

 2007 to 2010: expansion of viral circulation

(south/southeast of the country)

 Epidemiological importance

• Potential for dissemination

• Risk of occurrence of cases of urban yellow fever

• Severity / case fatality rate



Confirmed human cases of sylvatic yellow fever and case 

fatality rate, Brazil, 1980 to 2015

Antecedentes



• 2014/2015 (July/2014 – June 2015) – increase in disease 

transmission in Central Brazil 

• Higher incidence in travelers (ecotourism related activities)

• Epizootic in NHP – spatial related to human cases – Early warning 

system

• Recommendations:

• (I) Intensify preventive vaccination, with efforts to sustain high 
vaccine coverage in areas with recommended vaccination 
(special focus to classic risk groups – people living in rural areas, 
workers and travelers)

• (II) Increase surveillance during the seasonal transmission period 
aiming at early response to prevent cases and deaths.

MoH - Yellow Fever Bulletin - 2015

http://portalarquivos2.saude.gov.br/images/pdf/2015/outubro/19/2015-032---FA-ok.pdf



Human Cases

Epizootic NHP 

Area  affected

Area with recommended vaccination

Expanded Area 

Area without recommended vaccination

MoH - Yellow Fever Bulletin - 2015



Confirmed human cases of sylvatic yellow fever and case 

fatality rate, Brazil, 1980 to May 2018

Antecedentes



Yellow fever: expansion beyond the endemic area (Amazon 
region)
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Yellow fever: expansion beyond the endemic area 
(Amazon region)

2018

Brazil

Area with recommended vaccination

Area without recommended vaccination



Yellow Fever: an unprecedented outbreak

Causes, consequences and control strategies



Scenario in December 2016 
Vaccine coverage of the YF vaccine (D1 + Reinforcement),, 

Areas with vaccination recommendation, by state, Brazil, 2007 to 2016 

Fonte: http://pni.datasus.gov.br  Destaque em vermelho para UF onde a recomendação de 

vacinação em 2016  não cobria 100% dos municípios.

Out of vaccination criteria

CV estabelecida até 2016 (100%), a partir de 2017 (95%)



Vaccination coverage of the Yellow Fever 

vaccine; Minas Gerais, 2007 to 2016 *

Cases and deaths of Yellow Fever, Minas 

Gerais, 2017 *

The importance of numbers: a tool for decision

Low vaccine coverage signaled the risk of YF in eastern MG

Vaccine coverage and outbreak in Minas Gerais (southeast Brazil)

Source: National Immunization Program - Brazil and State Health Secretariat – MG  * 07/03/2017



Scenario in May 2017 

Vaccine coverage of the YF vaccine (D1 + Reinforcement), 

Areas with recommended vaccination (AWRV), by 

federated units, Brazil, 2008 to 2017* 

new vaccination 

areas

Espirito Santo and

Rio de Janeiro

2016

2017



Affected municipalities with confirmed human cases; number
of cases, resident population and incidence of YF: monitoring
periods July to June 2016/2017 and July to June 2017/2018*

*Dados até 08/05/2018

Resident population
Municipalities 

with human cases
Incidence
100000 inhab.

% population Number of cases

AWRV

AWRV

ASRV – Area Vaccine not Recommended



Distribution of confirmed cases per epidemiological week, in the monitoring

periods; July to June 2016/2017 and July to June 2017/2018* 

*data updated in 08/05/2018

Week 18 2017
765 confirmed
255 deaths (33.3%)

Week 18 2018
1,261 confirmed
409 deaths (32.4%)



Explanations for an unprecedented outbreak

 Little is known, attributed to multicausality

 Expansion of virus circulation to the area without 

vaccination recommendation (Espírito Santo, Rio de Janeiro 

and São Paulo) 

 Urban segment entering the rural segment of cities

 Limitations in the monitoring of vaccine coverage in areas 

under recommended vaccination

 Limittions in surveillance of epizootics in NHP 

 Environmental factors (not yet explained)



 Direct costs with hospitalizations (cases): overload

 Years of life lost (deaths)

 Unexpected expenses with health workers (additional hours 

of work, displacement)

 Other services interrupted 

 Relocation of resources by affected municipalities to 
guarantee structure in controlling the outbreak

 Hiring of extra hospital beds

 Extra federal financial transfers: R$ 33 million (14,35 million 

dollars)

Additional costs with the outbreak, not assessed



Year Distribution / action number of doses

2017
routine 12.148.215

outbreak 32.874.420

2018
routine 7.918.000

outbreak 20.396.000

2017/2018
routine 20.066.215

outbreak 53.270.420

Total 73.336.635

Distribution of YF vaccines for routine actions and
outbreak control, Brazil. 2017/2018 

Source: IPN/MS May 2018



Strategies of intervention, prevention and control of YF

 Disease monitoring (recommendations to intensify surveillance and

immunization actions)

 Contingency plan was elaborated for yellow fever 

 Epidemiological, entomological and epizootics in non-human primates (NHP) 

surveillance

 Immunizations

 Laboratory

 Communication, information, and social mobilization (weekly epidemiological

report, instructional material, written and spoken media, myths and truths, 

opinion research...)

 Intensification of vaccination (criteria established) 

 Center for Emergency Operations in Public Health (CEOPH)

 Technical and operational support: Ministry of Health (states and municipalities)

 Definition of priority areas for vaccination based on ecological corridors (São 

Paulo)



Yellow fever: expansion beyond the endemic area (Amazon region)

Brazil 2018

Area  affected

Area with recommended vaccination

Vaccination campaign 

Area without recommended vaccination

Expanded Area 



1 - 5

6 - 15

16 ou +

Total cases by
municipality

Conformed cases of Sylvatic Yellow Fever
in Brazil, 1930 to 2003

1930 - 2003 2000 - 2003



Changes in vaccination schedule with yellow fever vaccine

 Until 2016: 1st dose at 9 months old and reinforcement every 10 
years (3,529 municipalities )

 2016: 1st dose at 9 months old ; 2nd dose at 4 years old (<5 years 
old) 

 < 5 years old not vaccinated: 1 dose and schedule 2nd dose 
(30 days between doses)

 ≥5 years old not vaccinated: 1st dose and booster at 10 years old

 2017: adopts recommendation OPS – 1 dose: 9 months old 

 2018: adopts fractional dose (for campaign in municipalities from
3 states): second dose after 8 years of 1st dose
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Vaccine coverage for Yellow Fever with first doses and
cumulative reinforcement, Brazil, 2017 * 

Source: NIP/MH * Accumulated doses 2008 /2017

Accumulated doses: 
87.306.090

Population target : 
152.645.953

Coverage (57%)



Bahia 8 3.362.802 4.370 46.023 1.850.393 55,0

São Paulo 107 24.726.783 626.402 6.070.263 13260550 53,6

Rio Janeiro 15 11.735.582 77.951 1.532.486 6.535.230 55,7

TOTAL 130 39.825.167 708.723 7.648.772 21.646.173 54,4

Doses Aplicadas 

Pattern (0,5ml)
Fractional(0,1m

l)

campaing
Total 

accumulated
%

Federated Units Nº municipalities
Target 

population

Vaccination campaign in municipalities of selected 
federated units. Brazil, 2018*

Source: State Secretary of Health

Fractionated dose: nominal register to identify the individual for 
revaccination after eight years if necessary



 The expansion of the area of viral circulation and of the risk
areas for the occurrence of yellow fever in Brazil is a fact
(4.266 municipalities)

 The factors responsible for the expansion of risk areas are 

still not well explained (multifactorial) 

 The monitoring of the disease reaffirms the seasonality and

allows the establishment of timely prevention measures

 Immunization, surveillance and assistance

 Vaccination will be gradually extended to all Brazilian

municipalities until 2019

Final Remarks
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There is one more thing we need to learn...



https://www.revistaforum.com.br/traficantes-sequestram-enfermeiras-para-vacinar-comunidade-no-
salgueiro/

February 1st 2018 – Drug lords kidnap nurse to
vaccinate local population against Yellow Fever



https://g1.globo.com/sp/sao-paulo/noticia/56-frascos-de-vacina-contra-febre-amarela-sao-furtados-de-ubss-de-sp.ghtml

February 8th 2018 – 56 vials of Yellow Fever vaccine 
soten from Health Unit



February 15th 2018 –
Woman arrested under 
suspicion of selling fake YF 
vaccines



https://oglobo.globo.com/rio/procura-por-vacina-contra-febre-amarela-cai-rio-tera-novo-dia-d-22410902

February 19th 2018 – Demand for Yellow Fever 
vaccine decreases and a new campaign D day is 
prepared in Rio



http://hojeemdia.com.br/horizontes/boataria-on-line-cria-alarme-sobre-muta%C3%A7%C3%A3o-e-efic%C3%A1cia-da-vacina-contra-febre-amarela-entenda-1.601936

February 27th 2018 – Fake News on virus mutation and
vaccine efficacy reduce search for YF vaccine



https://g1.globo.com/sp/sao-paulo/noticia/sobram-vacinas-contra-febre-amarela-nos-postos-de-saude-de-guarulhos.ghtml

https://g1.globo.com/bemestar/noticia/depois-de-corrida-aos-postos-vacina-da-febre-amarela-encalha-em-meio-a-boatos-sobre-reacoes.ghtml



https://www.terra.com.br/vida-e-estilo/saude/rio-dia-d-de-vacinacao-contra-a-febre-amarela-fica-abaixo-da-meta-prevista,63807f6a8035a5a4d4183521e4bda4622bz4nobc.html

March 4th 2018 – Yellow fever vaccine 
coverage under goal in Rio


