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Brazil: administrative division and demographics
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v'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 2 60 years

v Borders with 10 countries of South America

v'2016: recommendation of vaccination against
Yellow Fever in 3.529 municipalities (88 millions
inhabitants)

v'2018: 4.266 municipalities (152 millions)
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Yellow Fever cycles
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aemagogus
\_/ Sabethes

Aedes aegypt

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

> 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

v Potential for dissemination
v'Risk of occurrence of cases of urban yellow fever
v’ Severity / lethality
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Confirmed human cases of sylvatic yellow fever and lethality,
Brazil, 1980 to May 2018

[%2]
2 1400 100,0 o
8 &
<] Q
e} 4]
2 @
uJ 4 —
g 1200 %
3
z a
800 @
2
1000 +
800 + 60,0
600 +
40,0
"""""""""""""""""""""""" 38,4
400
20,0
200 +
0 0,0
> e} 5 D D 0N B O 0 ’\ N
Q%\Q% R '9@03}“’3 S '9@}9 ’90?@ Rl Q\Q.O;P‘@fb ,90?09 qca‘b ca‘b @ S @"' & QP‘ 6"@9 sSsSsS @"W'@@" SOt
Fonte: Sinan; GT-Arbo/CGDT/DEVIT/SVS/MS; COES-FA mmm Casos humanos de FA —e— Taxa de letalidade (%) Taxa de letalidade média (%)

*Dados atualizados até a SE-19/2018
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Brazil

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

>

2003-2008 2010

Bl Area Com Recomendacio Temporaria de Vacinagio
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Brazil
Yellow fever: expansion beyond the endemic area (Amazon region)

—

2018

[ Area Com Recomendaco de Vacinacio (ACRV)
Area Sem Recomendacio de Vacinacdo (ASRV)

A 500 0 500 1000 km

Fonte: http://portalms.saude.gov.br/saude-de-a-z/febre-amarela-sintomas-transmissao-e-prevencao
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Yellow Fever: an unprecedented outbreak
Causes, consequences and control strategies
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Scenario in December 2016

Vaccine coverage of the YF vaccine (D1 + Reinforcement),,
Areas with vaccination recommendation, by federated units, Brazil, 2007 to 2016

Doses acumuladas

[ 94999886

J Out of vaccination criteria

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

Fonte: http://pni.datasus.gov.br Destaque em vermelho para UF onde a recomendagéo de
vacinagéo em 2016 n&o cobria 100% dos municipios.

Unidade Federada  N° Municipios ACRV Populagio (IBGE -2012) (2007 2 2016) Cob.(%)
Ronddnia 52152 1.590.011 1.327.311 83,48
Acre 22122 758.786 600.404 7913
Amazonas 62162 3.590.985 2933344 81,69
Roraima 15715 469.524 464.153 98,86
Para 1441144 7822205 3879.047 4959
Amapa 16 116 698.602 440.106 63,00
Tocantins 1391139 1.417 694 1.122.385 7917
Maranhao 2171217 6.714.314 3777758 56,26
Piaui 224 1224 454 697 202.538 4454
Bahia 451417 1.192.593 609.941 5114
Minas Gerais 853 /853 19.855.332 11.259.368
Sé&o Paulo 452 1645 10.498.677 7.565.081 72,06
Parana 363 /399 7.022.046 4707.346 67,04
Santa Catarina 1621295 1.985.907 1.150.154 57,92
Rio Grande do Sul 4631497 9.810.480 5.806.169 59,18
Mato Grosso do Sul 19179 2.505.088 2.185.156 87.23
Mato Grosso 141141 3.115.336 2.367.576 76,00
Goias 2461246 6.154.996 5.706.561 92,711
Distrito Federal 1 2648532 2614942 98,73
Total 3.529/5.570 88.305.805 58.719.340 @
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Vaccine coverage and outbreak in Minas Gerais (southeast Brazil)

Vaccination coverage of the Yellow Fever Cases and deaths of Yellow Fever, Minas
vaccine; Minas Gerais, 2007 to 2016 * Gerais, 2017 *

Cob_2016
Bl até 49,99
[] 29899 79,39
[ 79,99 99,99
[ 9999 134,85

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

The importance of numbers: a tool for decision
Low vaccine coverage signaled the risk of YF in eastern MG
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Scenery in May 2017
Vaccine coverage of the YF vaccine (D1 + Reinforcement),
Areas with vaccination recommendation, by federated units, Brazil, 2008 to 2017*

Unid Federad " N" . Fepres Cobertura vacinal em 2017* Estim_ati\;a de ndo
Q\% ni ederadas I.I:(I:clli[:;os ﬂBGE _2012} DOSES COb.(%} vac|;;1;f em
.\‘\' . acumuladas
§ Q\O Rondénia 52 1590011 1264785 7955 325226
KN @ Acre 22 758.786 564565 74,40 194 221
(‘}' ,g: Amazonas 62 3590985 2832163 78,87 758.822
Ao n;'? Roraima 15 469 524 444925 9476 24 599
Cub_(%}\ Para 144 7822 205 3944347 5043 3877858
B ot 7999 Amap 16 698.602 431779 61,81 266.823
3 79,99 94,39 Tocantins 139 1417 694 1159597 81,79 258097
[ 9499423610 Maranhéo 217 6714314 3696890 55,06 3017424
Piaui 57 454 697 195170 42,92 259 527
Bahia 95 6.408.021 3020332 47413 3.387.689
Minas Gerais 853 19855332 15230122 76,71 4625210
Espirito Santo 78 3.578.067 2106824 58,88 1471243
Rio de Janeiro 68 5.504.177 2579644 46,87 2924533
ya) L. S&o Paulo 496 14980648 8553255 57,0 6.427 393
) newvaccination . 363 7022046 4942466 70,38 2079580
areas Santa Catarina 162 1.985 907 1235050 6219 750.857
Rio Grande do Sul 463 9.810.480 6.069556 61,87 3.740.924
Espirito Santo and Mato Grosso do Sul 79 2505088 2166812 86,50 338276
oo ) Rio de Janeiro Mato Grosso 141 3115336 2374994 76,24 740.342
Bl ai 79,90 Goias 246 6.154.99 5528417 89,82 626 579
[ 799919499 Distrito Federal 1 2648532 2.666.798 100,69 NA
[ 9499423610 "z 0 _1(\‘\1 Total 3769  107.085.448 71.008491 66,31 36.076.957
X PO a\‘\’{\es\
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Affected municipalities with confirmed human cases; humber of cases,
resident population and incidence of YF: monitoring periods July to June
2016/2017 and July to june 2017/2018*

gl::scmﬁ::;; Populacao residente % populacional ~ Nimero de casos I:EEE{?EPE[
2016/2017
ASRV 31 5.004.840 522 279 327
ACRV 02 b.845.883 27,8 483 7,06
100,0
2017/2018
ASRV 23 22186156 28,3 18 1,88
ACRV 169 15.861.841 §1,7 &3 2,24
Total 22 38.047.997 100,0 1.249 3,28

Fonte: CGDT/DEVIT/SVS/ M5, Foram excluidos aos casos gue ndo tinham todas as informacdes necessirias para compor a anilise
(2016,/2017: um caso; 2017/ 2018: nove casos) *Dados até 08/05/2018
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Distribution of confirmed cases per epidemiological week, in the monitoring
periods; July to June 2016/2017 and July to June 2017/2018*
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* .
Fonte: CGDT/DEVIT/SVS/MS. *Dados preliminares e sujeitos a revisdo. ~ Dados até 08/05/2018
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Distribution of yellow fever cases at the onset of symptoms, evolution and
cumulative lethality rate, Brazil, from December 1, 2016 to July 31, 2017
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*Dados atualizados em 01/08/2017, sujeitos a alteragoes.
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Temporal distribution of confirmed yellow fever cases reported per
epidemiological week, December 1, 2016 to July 31, 2017
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120 -

100 - Space-time dispersion (southeast region - 2017)
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*Dados atualizados em 01/08/2017, sujeitos a alteragoes.
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Explanations for an unprecedented outbreak

> Little known, is attributed to multicausality
» Expansion of virus circulation to the area without vaccination
recommendation (Espirito Santo, Rio de Janeiro and S&o 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)
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Additional costs with the outbreak, not assessed

» 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)
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Estimate of Direct Costs (US$)

e

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

Monitoring periods V.. (USS) N, CF':‘/m(:JNSHS)
istperiod: Y200 3053 1,237 396,495.00
25t period "jlgrflozlglz’ 33825 2,113 714,715.09

Total 1,111,210.09

*12 Periodo de Monitoramento — julho de 2016 a junho de 2017
292 Periodo de Monitoramento — julho de 2017 a julho de 2018
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Potential years of life lost (PYLL) by Yellow Fever in the Monitoring
Period from July 2016 to June 2017.

age groups Female Male Total

(year) ~ n  PYLL Mean n  PYLL Mean N PYLL Mean
<1ano 3 2382 794 : : 3 2382 794
1a4 - - - 1 723 723 1 723 723
10a 14 - : - 2 1261 631 2 1261 63,
15a19 2 125,59 62,7 2 109 555 4 2364 59,1
20a 29 2 11,9 56,0 13 6493 499 15 761,2 50,7
30 a 39 2 1004 50,2 50 2.058,1 41 2 52 2.158,5 41,5
40 a 49 6 215,7 36,0 61 2.013,3 330 67 2.2291 33,3
50 a 59 § 2357 295 56 13875 248 64 16232 254
60 a 69 6 121,1 20,2 38 680,60 179 44  801,7 18,2
70 ou mais anos - - - 10 1050 105 10 1050 105
Total 29 11485 396 233 7.203,1 30,9 262 8.351,7 31,9

Source: COES-FA / CGDT / DEVIT / SVS /| MS
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Potential years of life lost (PYLL) by Yellow Fever in the Monitoring
Period from July 2017 to May 2018.

age groups female Male Total

(year)  n PYLL Mean n PYLL Mean N PYLL Mean
<1ano : : 1 72,2 -1 72,2 722
102 14 : : .- : .- -
15a 19 2 1284 642 4 2291 573 6 3575 596
20229 3 1621 540 23 11607 505 26 13227 50,9
30a 39 6 2801 467 45 18403 409 51 21204 416
40 a 49 8 2989 374 104 33775 325 12 36764 328
50 a 59 12 3433 286 85 20985 247 97 24418 252
60 a 69 10 2060 206 70 12519 17,9 80 14579 182
;2005“ mais 8 1018 127 28 3014 108 36 3014 84
Total 49 1.520,6 31,0 360 10.331,5 28,7 409 11.750,3 28,7

Source: COES-FA / CGDT /DEVIT / SVS / MS
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Number of Yellow Fever vaccine received and costs, Brazil.

2017/2018
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

Source: IPN/MS May 2018




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

Year Distribution / action

routine 12.148.215

2017
outbreak 32.874.420
routine 7.918.000

2018
outbreak 20.396.000
routine 20.066.215

2017/2018

outbreak 53.270.420
Total 73.336.635

Source: IPN/MS May 2018

GOVERNO FEDERMNNL



I e
Strategies of intervention, prevention and control of Yellow Fever

» Disease monitoring (recommendations to intensify surveillance and
immunization actions)

» Elaborated contingency plan for yellow fever

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

v" Immunizations

v Laboratory

v" 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 (S0 Paulo)

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

I Area Afetada
Area Ampliada

|7 Campanha de Vacinacdo contra Febre Amarela

I Area Com Recomendaggo de Vacinagio (ACRV)
Area Sem Recomendaciio de Vacinacdo (ASRV)

A 500 0 500

Fonte: http://portalms.saude.gov.br/saude-de-a-z/febre-amarela-sintomas-transmissao-e-p, ncao
MINISTERIO *
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Changes in vaccination schedule with yellow fever vaccine

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

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

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

v" 25 years old not vaccinated: 1st dose and booster at 10 years old
v" 2017: adopts recommendation OPS - 1 dose: 9 months old

v" 2018: adopts fractional dose (campaign municipalities of 3 states): second
dose expectancy after 8 years of 1st dose

GOVERNO FEDERMNNL
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Changes in the calculation of vaccine coverage

v" Until May 2017: coverage vaccination estimated with first doses + booster
doses accumulated every 10 years

v" After May 2017: coverage vaccination estimated with cumulative doses of
available data since 1994,

v" The information system collects aggregated data and per occurrence
of vaccination

v" Does not identify outputs by death or mobility of the population, or
duplication of doses.

v" High vaccine coverage not matching reality

This is a question: Who is vaccinated?

GOVERNO FEDERMNNL



Vaccine coverage for Yellow Fever with first doses and cumulative
reinforcement, Brazil, 2017 *

100 A
Accumulated doses:87.306.090
80 4 Population target :152.645.953
(57%)
60 -
40
20 -
o -

DF RR GO MS ES MG AM RO MT AC PR AP SC RS MA PA BA PI RJ] SP SE AL

Source: NIP/MH * Accumulate doses 2008 /2017
ool "5 N\
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Vaccination campaign in municipalities of selected federated units.
Brazil, 2018*

Doses Aplicadas

Federated Units N° municipalities po.Latjl}g‘t:'i:)n campaing Total y
Pattern (0,5ml) Fracti0|l1)al(0,1m accumulated °
Bahia 8 3.362.802 4.370 46.023  1.850.393 95,0
Séo Paulo 107 24.726.783 626.402 6.070.263 13260550 23,6
Rio Janeiro 15 11.735.582 77.951 1.532.486 6535230 55,7
TOTAL 130 39.825.167 708.723 7.648.772 21.646.173 54,4

Source: State Secretary of Health

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

v" 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)

v" The factors responsible for the expansion of risk areas are still not
well explained (multifactorial)

v" The monitoring of the disease reaffirms the seasonality and allows
the establishment of timely prevention measures

v Immunization, surveillance and assistance

v Vaccination will be gradually extended to all Brazilian municipalities
until 2019
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Thank you for attention!
Muchas gracias!
Obrigadal il
antonia.teixeira@saude.gov.br




Febre amarela

Entenda como ocorre a infeccdo e quais sao os sintomas

[ ndo infectados M infectados

Ciclo silvestre Ciclo urbano
Nao ocorre no Brasil desde 1942

aegypti passam a
carregar o virus

Os mosquitos

passam a
: carregar o virus
/ 7 7N
[
| f '
V)

n Mosquitos Aedes

@) :
Macacos infectados Uma pessoa é picada Pessoas em
pela doenca sao em area de mata e outros locais
picados pelos desenvolve a doenca. podem ser
mosquitos Se forauma infectadas pela
Haemagogus cidade, pode dar doenca
e 0 Sabethes inicio ao ciclo urbano

o 55 R
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Corrida aos postos de vacinacao

B SPtem longas filas nos postos de vacinacdo contra a febre amarela (Foto: Reproducdo/TV Globo)
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Zona norte/Capital
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Rotas da febre amarela em Sao Paulo

Virus deve chegar neste ano a regiao de Sorocaba, ao litoral e ao Vale do Paraiba

Vindo do Tridngulo Mineiro, o virus
\/__/_\ deslocou-se em média 0,9 quildmetro
MS ) v ) (km) por d.la pruncugalmenle por meio ES
K de mosquitos, saguis @ macacos-prego

MG

por matas préximas a rios

S30 José d6’ »

Rio Preto Vindo de Pocos de Caldas, o virus entrou
Ribeiri? na regido de Campinas € comecou a se >
Preto

Pocos de Caldas deslocar até 2,7 km/dia, por meio
o principalmente de mosquitos e bugios,
entre fragmentos de matas

RJ

s Rota efetiva até dezembro de 2017
w—) Rota prevista em 2018

- Area provavel de expansdo
do virus em 2018

- Municipios com registros
de morte de macacos PR
FONTE SUCEN [IAL [CVE.SES.SP INFOGRAFICO ANA PAULA CAMPOS ILUSTRACAO FABIO OTUSD

X
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PRIORIDADES DE VACINACAO EM GUARULHOS

As trajetdrias efetivas e previstas do virus definem
as dreas prioritdrias de vacinacdo

Trajetorias
previstas
do virus

Area
prioritaria de
vacinacao

Trajetorias
efetivas

FONTE CVE-SES-SP




IMUNIZACAO ACUMULADA
Cobertura vocnol nos 28 unidades regionais de soude mineiras
(Por unidode regional de soude)

Menos de 80%
De 80 0 94,99%
maois de 95%

Pouso Alegre 7,49%
Ponte Novo 75,33%
Pedro Azl 7548%
ltuidobo 75,81%
Possos VAL
Leopolding 77,18%
Vorginha 77,62%
S50 Jodo del- Ret 77,77%
Adfenas 78,04%
Diomanting 80,24%
Ubd 81,16%
Sete Logoas 81,92%
Barbacena 8231%
Belo Horizonte 83,74%
Montes Garos £3,91%
Potos de Minos 26,83%
Juiz de Foro 87,01%
Dvandpoks 87,2%
Governodor Voladores 87,73%
Caroned Fobricono 87.82%
Uberldndio 88,73%
Manhuminim 88,96%
Uberoba 89,44%
Piropora 91,03%
Jonuéno 95,90%
Itobico 97,18%
Unoi 101,85%
Tedfilo Otons 103,25%




