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✓Federal Republic

▪ 5 regions, 27 federal units (UF) and 5,570 

municipalities

▪Population: ˜207 million inhabitants 
▪ 2.9 million <1 year; 

▪14  million <5 years 

▪~ 20 million ≥ 60 years

✓ Borders with 10 countries of South America

✓2016: recommendation of vaccination against 

Yellow Fever in 3.529 municipalities (88 millions 

inhabitants)

✓2018: 4.266 municipalities (152 millions)

Brazil: administrative division and demographics



Yellow Fever cycles

Fonte: http://portalms.saude.gov.br/saude-de-a-z/febre-amarela-sintomas-transmissao-e-prevencao
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Considerations on 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 lethality 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 / lethality



Confirmed human cases of sylvatic yellow fever and lethality, 

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

Fonte: http://portalms.saude.gov.br/saude-de-a-z/febre-amarela-sintomas-transmissao-e-prevencao



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 federated units, 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



Scenery in May 2017 

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

Areas with vaccination recommendation, 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



Distribution of confirmed cases per epidemiological week, in the monitoring

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

*Dados até 08/05/2018



Distribution of yellow fever cases at the onset of symptoms, evolution and 

cumulative lethality rate, Brazil, from December 1, 2016 to July 31, 2017



Space-time dispersion (southeast region - 2017)

(Different patterns)

Temporal distribution of confirmed yellow fever cases reported per 

epidemiological week, December 1, 2016 to July 31, 2017



Explanations for an unprecedented outbreak

➢Little known, is 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

➢Fragility in the monitoring of vaccine coverage in vaccination 

recommendation areas 

➢Fragility 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 to meet YF

➢ 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



Estimate of Direct Costs (US$)Custos – Febre Amarela no Brasil, 2016 a 2018

*1º Período de Monitoramento – julho de 2016 a junho de 2017
2º Período de Monitoramento – julho de 2017 a julho de 2018

Monitoring periods Vm (US$) NH
CFA  (US$)

Vm x NH

1st period: 
July 2016 to 
June 2017

320.53 1,237 396,495.00

2st period
July 2017 to
April 2018

338.25 2,113 714,715.09

Total 1,111,210.09

Estimated hospitalization costs (US $) for Yellow Fever from 2016 to 2018 



Custos – Febre Amarela no Brasil, 2016 a 2018

age groups

(year)

Female Male Total

n PYLL Mean n PYLL Mean N PYLL Mean
< 1 ano 3 238,2 79,4 - - - 3 238,2 79,4

1 a 4 - - - 1 72,3 72,3 1 72,3 72,3

5 a 9 - - - - - - - - -

10 a 14 - - - 2 126,1 63,1 2 126,1 63,1

15 a 19 2 125,5 62,7 2 110,9 55,5 4 236,4 59,1

20 a 29 2 111,9 56,0 13 649,3 49,9 15 761,2 50,7

30 a 39 2 100,4 50,2 50 2.058,1 41,2 52 2.158,5 41,5

40 a 49 6 215,7 36,0 61 2.013,3 33,0 67 2.229,1 33,3

50 a 59 8 235,7 29,5 56 1.387,5 24,8 64 1.623,2 25,4

60 a 69 6 121,1 20,2 38 680,6 17,9 44 801,7 18,2

70 ou mais anos - - - 10 105,0 10,5 10 105,0 10,5
Total 29 1.148,5 39,6 233 7.203,1 30,9 262 8.351,7 31,9

Potential years of life lost (PYLL) by Yellow Fever in the Monitoring 

Period from July 2016 to June 2017.

Source: COES-FA / CGDT / DEVIT / SVS / MS



Custos – Febre Amarela no Brasil, 2016 a 2018

age groups

(year)

female Male Total

n PYLL Mean n PYLL Mean N PYLL Mean
< 1 ano - - - 1 72,2 - 1 72,2 72,2

1 a 4 - - - - - - - - -

5 a 9 - - - - - - - - -

10 a 14 - - - - - - - - -

15 a 19 2 128,4 64,2 4 229,1 57,3 6 357,5 59,6

20 a 29 3 162,1 54,0 23 1.160,7 50,5 26 1.322,7 50,9

30 a 39 6 280,1 46,7 45 1.840,3 40,9 51 2.120,4 41,6

40 a 49 8 298,9 37,4 104 3.377,5 32,5 112 3.676,4 32,8

50 a 59 12 343,3 28,6 85 2.098,5 24,7 97 2.441,8 25,2

60 a 69 10 206,0 20,6 70 1.251,9 17,9 80 1.457,9 18,2

70 ou mais 

anos
8 101,8 12,7 28 301,4 10,8 36 301,4 8,4

Total 49 1.520,6 31,0 360 10.331,5 28,7 409 11.750,3 28,7

Potential years of life lost (PYLL) by Yellow Fever in the Monitoring 

Period from July 2017 to May 2018.

Source: COES-FA / CGDT / DEVIT / SVS / MS



Ano 
Number of doses

R$ U$

2017 68.944.850 239.698.405,12 74.210.032,54

2018 10.685.500 32.377.065,00 10.023.859,13

Total 79.630.350 272.075.470,12 84.233.891,67

Number of Yellow Fever vaccine received and costs, Brazil. 

2017/2018

Source: IPN/MS May 2018



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 Yellow Fever

➢ Disease monitoring (recommendations to intensify surveillance and

immunization actions)

➢Elaborated contingency plan 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

Fonte: http://portalms.saude.gov.br/saude-de-a-z/febre-amarela-sintomas-transmissao-e-prevencao



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 (campaign municipalities of 3 states): second 

dose expectancy after 8 years of 1st dose



✓ Until May 2017: coverage vaccination estimated with first doses + booster 

doses accumulated every 10 years

✓ After May 2017: coverage vaccination estimated with cumulative doses of 

available data since 1994. 

✓ The information system collects aggregated data and per occurrence 

of vaccination

✓ Does not identify outputs by death or mobility of the population, or

duplication of doses.

✓ High vaccine coverage not matching reality

Changes in the calculation of vaccine coverage

This is a question: Who is vaccinated?
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Vaccine coverage for Yellow Fever with first doses and cumulative 

reinforcement, Brazil, 2017 * 

Source: NIP/MH * Accumulate doses 2008 /2017

Accumulated doses:87.306.090

Population target :152.645.953

(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

Concluding
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Thank you for attention!

Muchas gracias!

Obrigada!  

antonia.teixeira@saude.gov.br





São Paulo

Corrida aos postos de vacinação



São Paulo








