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A determinacdo social da saude

>

Ha uma centralidade, quase exclusividade, na abordagem da
microcefalia na dimensdo biologica. Por qué?

Por que o Brasil? Por que o Nordeste? Por que Pernambuco?

Por que o veneno como principal solucg¢do?

As respostas a essas perguntas estdo apenas na dimensdo
biologica?

Onde esta a dimensdo social na determinacdo da
microcefalia?
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Iniquidade?




A reprodug¢do social e a complexidade

» Arquitetura da
complexidade
(H.Simon, 1979)

» A reprodugcdo social e
a saude (Samaja, J.,

2009)

Reproduc¢do sociaL<

Reprodu¢do biologicax

Ambiente
Politicas Publ.
Tecno-econémica

Comunidade
Individuo
Orgdo
Tecido
Célula
Molecula

Atomo



A reprodug¢do social e a complexidade

Reproduc¢do sociaL<

Extrapolacdo do
nivel biolodgico
para o nivel
social e do nivel
social para o
nivel biologico

=) | Reducionismo

Reprodu¢do biologicax

» Compreender 0s processos socidis
que determinam as condi¢des de

saude (Breilh, 2013)

Ambiente
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A reprodug¢do social e a complexidade

Ambiente

Poli1ticas Publicas

Reprodug¢do social’ AT
Tecno-economica

Comunidade

» Nesse nivel de complexidade emergem:
» cultura
» organizag¢do social
» modelos tecno-econbémicos
» politicas publicas como expresdo da acdo do Estado

» Ambiente como contexto mais amplo



A reproduc¢cdo social e as politicas publicas

e Pol. Urbanas

Politicas Publicas |* Habitacdo
e Saneamento

i Saude
Contexto da
microcefalia / z1ika
» Pobreza/Extrema
pobreza Iniquidade urbana
» Habitacoes
insalubres 2l S Infraestrutura e
> Urbanizacdo servig¢os precdrios
precdria em dreas de
> Saneamento pobreza/extrema
inadequado pobreza
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Em que familias nascem os bebés com microcefalia?

» Em PE 97% bebés com microcefalia nasceram em
hospitais do SUS (SES/PE)

» 77% das mdes de bebés com microcefalia em
Pernambuco estdo na lLinha de extrema pobreza
e Vivem em situacoes precdrias.
e Locals sem saneamento bdsico e onde o
fornecimento de dgua é escasso.
e 0 esgoto escorre a ceu aberto

e O fornecimento de dgua é precdario
(Secretaria de Desenvolvimento Social, Crianca e

Juventude/PE (24.02.2016)




Fundag¢do Oswaldo Cruz

Centro de Pesquisas Aggeu Magalhies —~COMO SAO e vivem as familias com bebés

Departamento de Saude Coletiva

com microcefalia?
. Como é a casa? De que material? Had quintal?

o

2. Como é o entorno da casa?

3. Ha conexdo com a rede de dgua?

4. Ha intermiténcia no abastecimento?

5. Ha cisterna inferior, bombeamento e caixa de dgua superiores?

6. Como é feita a reserva¢do de dgua no domicilio quando do
racionamento?

7. Had conexdo com a rede de esgotos?

8. Hd fossas sépticas na casa ou na vizinhang¢a?

9. Como € a coleta do Lixo?

10.Ha terrenos baldios proximos?

11.Ha redes galerias de drenagem, canaletas, canais?

12.Como é a lLimpeza dessa drenagem?

13.Como € a urbanizacdo do entorno dessa casa?

14.Carros/caminhées de servi¢cos publicos acessam essa casa?

15.Em que periodicidade € feita a Limpeza da fossa? Qual o nivel
de educacdo, de renda? etc.
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Racionamento de dgua - Pernambuco

Situacdo abastecimento de dgua - Pernambuco, dez/2015

Pernambuco e 126/184 cidades em situac¢do de
emergéncia
* 26 em colapso
Recife- alguns 04 dias sem/12h com
bairros

Jaboatdo Guararapes 08 dias sem / 01 dia com
-alguns bairros

Agreste 15 cidades - 20 dias sem / 3 dias com

Santa Cruz 28 dias sem / 62 dias com
Capibaribe
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construcdo social do espa¢o urbano - Recife
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Racionamento de dqua - Recife
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Centro de Pesquisas Aggeu Magalhdes COLGpSO no GbGStECimentO de dgua g

Departamento de Saude Coletiva
Itapetim/PE

¥Y 57/1660 casos
d Notificados de
b microcefalia



Culpabilizagcdo da vitima
» Por gué ndo ha nenhuma ac¢do publica, nos trés
niveis de governo, relativas as condi¢oes que

propiciam a proliferacdo do Aedes?

» “A culpa é do mosquito™
» Destituicdo de

Reducionismo:
responsabilidade do > Solucdo apenas

. no nivel
Estado, este como vitima e
de ataque um problema
também social

> “0 veneno é a unica

solucado”
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“Foram 25 anos de descaso, de medidas erradas. A
solugcdo basica sempre foil saneamento. Ndo adianta

botar exéercito de agentes nas ruas se as cadsads

continuam sem dgua encanada.

Esta provado ha mais de 10 anos que o fumacé ndo
funciona. Quando o carro passa as pessods fecham

as portas e é dentro das residéncias que se

encontram os vetores”

(André Furtado apud ALMEIDA,
2015:Cidades, p1)



Algumas proposi¢oes iniciais

Longo prazo

» Rever o modelo de desenvolvimento

» Politicas urbanas integradas

» Rever e articular as politicas de saude (Viep,

VSA, Visa, Funasa)e destas com demais politicas
publicas



Algumas proposi¢oes 1inicidis

Curto e Medio prazo

> Centrar o foco da acao na eliminacao do criadouro.

> Priorizar investimentos em melhoria da gestao dos servicos de
saneamento, com foco na reducao do racionamento do
abastecimento e limpeza urbana

> Priorizar investimentos em melhoria da gestao dos servicos de
saneamento, com foco na reducao do racionamento

» Equidade no racionamento nas areas vulneraveis

» Mutirao de limpeza urbana nas adreas mais afetadas

» Equidade na limpeza nas 4reas vulneraveis

» Vigildncia da agua para consumo humano, decorrente da aplicacao

dos inseticidas para controle do Aedes aegypti



Desculpabilizando as vitimas

Levar a consciéncia os mecanismos que tornam a
vida dolorosa, invidvel até, ndo é neutraliza-Llos;
explicar as contradi¢boes ndo € resolvé-Llas.

Mas, ndo se pode anular o efeito que ela pode

exercer ao permitir aos que sofrem que descubram a
possibilidade de atribuir seu sofrimento a causas
socilais e assim se sentirem desculpados; e

fazendo conhecer amplamente a origem social,

coletivamente oculta, da infelicidade sob todas as

suas formas, 1inclusive as mais intimas e das mais
secretas.

BOURDIEU, Pierre
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Epidemiology of Microcephaly in Brazil

Workshop
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A new congenital syndrome? Zika virus infection?

* Clusters of new phenotype of neonatal syndrome
* Timeline
* Microcephaly
e Causality, Correlation vs Coincidence
* Ongoing studies
e Case control

e Cohort studies

‘ O Microcephaly Epidemic Research Group



History of disease reporting in the US
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Primary Microcephaly-causes

Causes TORCH Infections:
Genetic Toxoplasmosis,
Environmental Other (Syphilis, Varicella-zoster,

Toxic exposures Parvovirus B19),

Foetal alcohol syndrome Rubella,

Radiation Cytomegalovirus (CMV), and
Clinical/Infections Herpes infections.

Calcifications

suggest infectious
origin




Microcephaly

Definition
 Reduced head circumference of <32 cm
 Morphological abnormalities

Congenital infection?
e Cerebral abnormalities (dysgenesis, calcifications)
e High number of microcephaly cases within few weeks/short time

Known Causes e Geographical spread

Genetic

e Cluster
Toxic-Metabolic # transmission mechanisms of ToORCHeS (Toxoplasmosis, Rubeola, CMV,
Including Fetal Alcohol Herpes, Syphilis)
Syndrome Arboviruses?
Environmental e Dengue
 Chikungunya

e Zika???

Perinatal transmission = neonatal infection?



Zika virus isolated in a Rhesus monkey at Zika forest in Uganda.

Arbovirus - Flavivirus family.

1952 First human case of Zika
1960 Sporadic human cases in Asia and Africa

2007 First outbreak in Micronesia/ Pacific, with Exanthema,
conjunctivitis and arthralgia

2013-14 Outbreaks in French Polynesia, associated with cases of Guillan
Barré syndrome



Zika virus: following Dengue and Chikungunya?

Emergence 2005-15

The Lancet. Volume 386, Issue 9990, Pages 243-244 (July 2015)
DOI: 10.1016/50140-6736(15)61273-9



Pubmed: ‘Dengue’ vs Zika’ (past 10 yrs)

1800
1600

1400

autlll

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
1 dengue 379 547 652 732 794 939 1065 1291 1447 1528 319
M zika 1 2 9 5 2 3 6 4 26 47 110

o

o

o



nature.com/brain-disorders

REVIEW [&]731)

Global research priorities for infections that
affect the nervous system

Chandy C. John', Hélene Carabin?, Silvia M. Montano?, Paul Bangirana*, Joseph R. Zunt®> & Phillip K. Peterson®

Nature. 2015 Nov 19;527(7578):5178-86. doi: 10.1038/nature16033



Timeline — microcephaly in live births in
Metropolitan Recife, 2015

Aug - Sep October 11*" November 15t February 2016
Increased SES-PE Picture Beginning of Declaration of Public Health
awareness of receives suggestive investigation National Public Emergency of
neonates notifications  of of SES-PE?, Health International
with from doctors  congenital SVS/MS?and Emergency Concern (PHEIC)
microcephaly infection OPAS WHO

1 Health Secretary of Pernambuco State
2 Health Surveillance Secretary of the Ministry of Health
3 pPan-American Health Organization (PAHO)



Rapid communication

Evidence of perinatal transmission of Zika virus, French
Polynesia, December 2013 and February 2014

» 3 mothers with their children RT-PCR positive

www.eurosurveillance.org
Article published: 3 April 2014, Besnard et al



Evidence

»Increase in occurrence of suspected cases of infectious microcephaly

» Period of major Zika circulation in the North-East corresponded to
first gestational months of the women

»Nervous system alteration of the children, compatible with infectious
disease

»Neurotropism of Zika virus and other Flaviviruses in literature

»Virus detection in amniotic fluid of pregnant women and one still
birth



Distribution of notifications of suspected cases of
microcephaly in Brazil - Feb 13, 2016

1@ BRAZIL '®) _
O Recife
: , ® °
Microcephaly cases in Brazil : Q
By state, as of Feb. 13 t o @®

@) ;
- o
{ i * Rio de Janeiro
.o W .o

Possible cases Confirmed
under investigation Ccases



Microcephaly in live births —
Pernambuco State, 1/08/2015 - 12/12/2015
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Microcephaly in live births —
Pernambuco State, 1/08/2015 —12/12/2015
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Spatial distribution of suspected microcephaly in
Pernambuco State, November 2015

proportion <=32cm
O < 00001
8 0.0001-0.02

O 0.02-004
| =0.04




P
INnstitut Pasteur

Microbes and Infecrion <=x (2016 1—X2

Letter to the editor

Zika and microcephaly: causation. correlation. or coincidence?

e ZIKV neurotropism:
e ZIKV crosses blood-brain barrier - intraperitoneally injected mice:  Dick, 1952
* Progression of disease in directly infected mice brains: Bell, 1972

e ZIKV cell pathomechanism - autophagy:
* Autophagy: cell-protective mechanism against unwanted material, but:
o ZIKV “hijacks” for viral replication—>“Virus factories” intracytoplasmatic inclusions

e Pathogenesis of microcephaly — centrosomes:

* Abnormal function & amplification of centrosomes
(mitosis, regulatory functions, vesicle trafficking): Thornton, 2009; Marthiens, 2013

- Microcephaly in fetal ZIKV infection due to ?link autophagy & centromes

Tetro JA. Zika and microcephaly: causation, correlation, or coincidence? Microbes and Infection, Institut Pasteur, 2016, p 1-2.



Research

Projects by Microcephaly Epidemic Research Group (MERG)

4 J N
Case series Case-control Cohort
LN
Pregnant Neonates with
women congenital

with rash abnormalities



Publications of MERG — online shortly

Microcephaly in Pernambuco State — Cadernos de Saude Publica
Epidemiological caracteristics and evaluation of (Reports in Public Health), 2016
diagnostic criteria (accepted)

Initial Description of the Presumed Congenital Zika American Journal of Public Health,
Syndrome. 2016 (in press)

Head computed tomography findings in infants Submitted 2016 (under review)

with congenital microcephaly due to prenatal Zika

virus infection

The epidemic of Microcephaly in Brazil: description Submitted, 2016 (under review)
of 104 cases, 2016.



Acknowledgments

MERG Team

Institutions:

Centro de Paesquisas Aggeu Magalhaes
(Fiocruz Pernambuco)

Universidade Federal de Pernambuco, Recife
(UFPE)

Universidade de Pernambuco (UPE), Recife
State Secretariat of Health, Pernambuco
Mother-Child Institute Pernambuco (IMIP) and
other state and municpal hospitals

Ministry of Health, Brazil

Pan-American Health Organization, Brazil
PAHO, Washington

Epidemiology and Population Health, London
School of Hygiene & Tropical Medicine,
London

MERG

Microcephaly Epidemic Research Group

MERG Protocols (other publications & updates soon...)

http://scf.cpogam.fiocruz.br/merg/index.php/document
os/3-protocolos

A= A -

€ scf.cpqam fiocruz br/merg/index php/documentos/3-protocolos
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MERG
Grupo de Pesquisa da
Epidemia de Microcefalia

Home  Noticias [OARVGENGEM Publicacies — Grupos de pesquisa  Fale conosco

2. Home » Documentos » Prok

Protocolos

i‘ PROJETO DE PESQUISA - COORTE DE GESTANTES COM EXANTEMA NO ESTADO DE PERNAMBUCO
j‘ PROJETO DE PESQUISA - COORTE CLINICA DE CRIANCAS COM MICROCEFALIA EM PERNAMBUCO

S{ PROJETO DE PESQUISA - INVESTIGAGAQ DOS CASOS DE MICROCEFALIA: ESTUDO CASO-CONTROLE

© 2016 MERG - Grupo de Pesquisa da Epidemia de Microcefalia Backto Top
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EPIDEMIOLOGICAL STUDIES

EPIDEMIOLOGIC STUDIES

« 8 Clinical Trial sites in Brasil (NICHD)

» Prospective study in Brasil (Yale)

« Natural history population study in
Nicaragua (UC Berkeley)

« Natural history population study in Brasil
(U Alabama; UC Berkeley)

 Planned prospective maternal study
(NICHD)

EPIDEMIOLOGIC STUDIES

Transfusion recipient study (NHLBI)

o Zika pathogenesis in pregnant primates
(U Wisconsin

e Mouse model on Zika intrauterine
infection (Utah State)

* Plan for Zika in Pregnancy clinical
network in region; multiple sites
(NIAID/NICHD)

 Mouse model (Wash U; CDC)
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DIAGNOSTICS/VECTOR CONTROL

Zika Diagnostics Vector Control

 Wolbachia studies (corporate)

ELISA Development (LVD)

. Improved Nt Assay (LVD) » vector competence/insecticide resistance (Yale)

« Improved PCR probes (LID) » Insecticide/repellant research (UC Riverside)

 Larvacide-treated adult male mosquitoes

e Multiplex RT PCR
Hitipiex (corporate)

(Columbia; UC Berkeley; MIT)

 New rapid gene coding (Columbia)

» Generation of Zika MAbs (Wash U; CDC)
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TREATMENT/VACCINES

TREATMENT VACCINE DEVELOPMENT

« Antiviral screening (Utah) « Zika LAV chimera on DEN4
backbone (LID)

 Rodent model for therapeutics
testing (Utah State) « DNA to VLP vaccine (VRC)

 Therapeutic MAbs (Rockefeller) « VSV-expressing Zika E
(Harvard)
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OTHER GRANTS/MEETINGS

OTHER GRANTSAWARDED MEETINGSWORKSHOPS

» Basic research; improved PCR; serological « 16 Feb NAM Research Priorities
assays, phylogenetic analyses; vector fithess;
mosquito transmission (UTMB)

18 Feb R21 Grants, rapid funding opportunity

* Molecular structure (LID; Purdue)

28-29 Workshop w/ BARDA

e Cloning multiple strains (UNC)

e Study primary human trophoblasts (NICHD)

 Immune response to Zika (LV)

« Zika fitness, emergence, evolution (U Colorado)

« ADE (Wash U)

 Metabolomics /biosignature studies (UNC)



END
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Vaccine Development Pathway

=

|dentify which part of the virus is immunogenic

2. Design produatandidateshat deliver that protein(s) into a human
* Inactivated virus
e Subunit proteins / peptides
* Virus like particles
« Live attenuated virus or chimeric virus
* \ectored expressit
« DNA/RNA launched expression
Characterize / evaluate in the appropriate anmualels
Prepare clinical lot material

Test, test, test. And then test some more.
 Phasel Safety & immunogenicity
« Phasell Expanded safety & immunogenicity. Dosinge A
« Phase lll Expanded safety and efficacy

Scale up manufacture / Regulatory approval

Launch / market vaccine
« Phase IV Post-licensure monitoring

ok w

~N o

Phil Russell

Laboratory of Infectious Diseases, NIAID 33



Vaccine Development Pathway

=

|dentify which part of the virus is immunogenic V4

2. Design produatandidateshat deliver that protein(s) into a human 4 mos.
Inactivated virus

Subunit proteins / peptides

Virus like particles

Live attenuated virus or chimeric virus

Vectored expressit

« DNA/RNA launched expression

3. Characterize / evaluate in the appropriate anmualels 4 mos.
4. Prepare clinical lot material 4 Mos.
5. Test, test, test. And then test some more.
 Phasel Safety & immunogenicity 3 mos.
« Phasell Expanded safety & immunogenicity. Dosinge A 8 mos.
 Phase lll Expanded safety and efficacy 14 mos.
6. Scale up manufacture / Regulatory approval 4 Mos.
+—Launeh-FHmarket-vaeein
-—Phase—N—PesHieensufe—mem{eFing 46 mos.

Laboratory of Infectious Diseases, NIAID 34



ZIKV Vaccine Approaches

| nactivated PaxVax, CA, USA
NewLink Genetics, MA, USA
GSK, USA/Belgium
Bharat Biotech, India
WRAIR / NIAID / BARDA, USA

Subunit / Protein Sciences, CT, USA

Peptide Hawaii Biotech, HI, USA
Bharat Biotech, India
Repliking, MA, USA

Live NIAID-LID / Instituto Butantan, USA/Brazil
UTMB / Instituto Evandro Chagas, USA/Brazil
Sanofi Pasteur, France

Vectored Jenner Institute (Chimp adenovirus), UK
Harvard University (VSV), MA, USA
Themis Bioscience (Measles), Austria

DNA / RNA NIAID-VRC (Biojector needle-free), USA
Inovio Pharmaceuticals (Electroporation), PA, USA
GSK (RNA), USA/Belgium

Laboratory of Infectious Diseases, NIAID



ZIKV Vaccine Questions/Concerns

1. Who to vaccinate?
e Special populations — Pregnant women,
Immunocompromised
e Serological background

2. When to vaccinate
« Age
e Doses
e Durability

3. Safety?
* Replicating vs. non-replicating vaccines
* Neurovirulence

e Guillain—Barré syndrome
Laboratory of lnfe(i&o(lﬁll?gﬁlf‘ﬁsc NIAID 36



The NIAID Dengue Vaccine

e Live attenuated

e Tetravalent

e Single dos

e Tested in over 1600 subjects (Phase 1 & 2) inuhtrees
* Phase Il efficacy study currently underway in Bla

e Economical to produce

Laboratory of Infectious Diseases, NIAID

37



Second generation vaccines?

Pentavalent-Z (the Americas):

. ZIK
V
Pentavalent-J (Southeast Asia):
+ JEV
Pentavalent-U (?7?):
USuU
+
Usutu virus

Laboratory of Infectious Diseases, NIAID 38
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Strategiesfor ZIKV
Vaccine Development

Stephen Whitehead, 24 Feb 2016
Laboratory of Infectious Diseases

m Natlonal Instltute of AIIergy and Infectlous Dlseases
ading research to understand, tr and pre logic, and allergic dis




Public Health Interventions

. Treatment and care centers
. Vaccines

. Therapeutics / Antivirals / AntiseruAntibodies
. Vector control and mosquito repelle

Travel restrictions, screenings, quarantines
Birth control

Condom use

® N >0 R W N R

Blood supply / donor screening
Others?

Laboratory of Infectious Diseases, NIAID

©

42
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Microcephaly Epidemic Research Group

Clinical cohort
of newborns
with microcephaly

Democrito Miranda
UNIVERSIDADE DE PERNAMBUCO




MERG How is the

Microcephaly Epidemic Research Group neu rocognitive
development?
How is the growth

and generall What is the frequency
development? of epilepsy?

What are the types
of epilepsy?

What are the late
complications? How
often do they occur?

What is the frequency of ophthalmic
and hearing complications and how

they evolve?
What are the main Sequels?
demands for q |

assistance?

What is the
lethality?




O wira____ Clinical cohort of newborns with
microcephaly

Why it is important and interesting now?

e unprecedented epidemic

e introduction of a neurotropic

virus with the potential for Singular epidemiological time:

major congenital infectionina e« we have a large sample of cases

totally susceptible population.  that allows us to understand and
describe the evolution of these
children over time, facilitating the
development of protocols to guide

Health and social services need . .
and monitor their follow-up.

to know what are the priorities
for these children to provide
extra support to them and
their families.



(O MERG....... Clinical cohort of newborns

with microcephaly
Objectives

e Characterize the clinical picture and describe the growth
and neurocognitive and other development in the first
24 months of life of a cohort of children identified with
microcephaly during the epidemic in Pernambuco,
compared with a control group of neonates without
abnormalities.

* The same as above for a cohort of “borderline” children
(without microcephaly but with calcifications at brain
imaging or whose mothers reported having had a rash
during pregnancy).



(O Merc  Clinical cohort of newborns

with microcephaly

Specifics objectives

To describpe the growth and neurocognitive
development during follow-up.

To estimate the prevalence of epilepsy in the first two
years of life as a complication of microcephaly;

Clinically characterize the types of epilepsy in the
sample;

e To describe the frequency and type of late

complications that may arise along the cohort follow-up
period in both groups.



(O Mere . Clinical cohort of newborns
with microcephaly

Specifics objectives

 To describe the ophthalmological and hearing disorders
presented by children with microcephaly during the
follow-up of the cohort;

 To describe the lethality throughout the cohort follow-
up period.



OMERG o Clinical cohort of newborns with
| microcephaly

Study population and data collection

e Children recruited from the an ongoing case-control
study conducted in Pernambuco.

e Follow-up will include: clinical and neurologic
evaluation, blood  tests, electroencephalogram,
echocardiography, abdominal USG, otoacoustic emission
test, BERA and ophthalmologic evaluation with
additional tests.



( i Study population and data collection:

Principal outcomes to be compared are: evolution of head
circumference, clinical, dental and neurological disorders,
neurodevelopment, epilepsy, ophtalmologic and audiologic
impairment, lethality.




Summary of evaluations and tests conducted during the follow up

Evaluations

Tests

Baseline

Clinical evaluation,including examination at birth
and delivery data

Neuropediatric evaluation

Anthropometry

TORCH, DENV and CHIKV investigation
CT-scan

FBC, ALT, AST, BUN and creatinine
Echocardiography and total abdominal USG

Pediatric infectious diseases evaluation
Neuropediatric evaluation

EEG;
FBC, ALT, AST, BUN and creatinine.

3m |Anthropometry Ophtalmologic tests: Retcan, USG ocular, OCT.
Clinical history of epilepsy and other complications [Audiologic tests: OAE test and BERA
Ophtalmologic and audiologic evaluation
Pediatric infectious diseases evaluation EEG;
Neuropediatric evaluation FBC, ALT, AST, BUN and creatinine.
Anthropometry Ecocardiography;

6m Developmental evaluation Bayley Scales of Infant and Toddler Development IlI
Clinical history of epilepsy and other complications |(Bayley Ill).
Ophtalmologic and audiologic evaluation Ophtalmologic tests: Retcan, USG ocular, OCT.
Odontologic evaluation Audiologic tests: OAE test
Pediatric infectious diseases evaluation EEG;
Neuropediatric evaluation FBC, ALT, AST, BUN and creatinine.
Anthropometry Transtoracic Ecocardiography;

12m |Developmental evaluation Bayley Scales of Infant and Toddler Development IlI

Clinical history of epilepsy and other complications
Ophtalmologic and audiologic evaluation

(Bayley I11)
Ophtalmologic tests: Retcan, USG ocular, OCT.
Audiologic tests: OAE test




Summary of visits, evaluations and tests conducted during the follow up.

Evaluations

Tests

12m

Pediatric infectious diseases evaluation
Neuropediatric evaluation

Anthropometry

Developmental evaluation

Clinical history of epilepsy and other complications
Ophtalmologic and audiologic evaluation

EEG;

FBC, ALT, AST, BUN and creatinine.

Transtoracic Ecocardiography;

Bayley Scales of Infant and Toddler Development
[l (Bayley Ill)

Ophtalmologic tests: Retcan, USG ocular, OCT.
Audiologic tests: OAE test

18m

Pediatric infectious diseases evaluation
Neuropediatric evaluation

Anthropometry

Developmental evaluation

Clinical history of epilepsy and other complications
Ophtalmologic and audiologic evaluation

EEG.

CBC, ALT, AST, BUN and creatinine.

Transtoracic Ecocardiography.

Bayley Scales of Infant and Toddler Development
[l (Bayley Ill).

Ophtalmologic tests: Retcan, USG ocular, OCT.
Audiologic tests: OAE test

24m

Pediatric infectious diseases evaluation
Neuropediatric evaluation

Anthropometry

Developmental evaluation

Clinical history of epilepsy and other complications
Ophtalmologic and audiologic evaluation
Odontologic evaluation

EEG.

CBC, ALT, AST, BUN and creatinine.

Transtoracic Ecocardiography.

Bayley Scales of Infant and Toddler Development
[l (Bayley IlI).

Ophtalmologic tests: Retcan, USG ocular, OCT.
Audiologic tests: OAE test

MRI




O Microcephaly Epidemic Research Group
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Desafios para o \

desenvolvimento de uma
vacina para o Zika virus

Challenges for the
development of a vaccine for
Zika virus

Elena Caride

Viral Vaccine Program
R&D Vice-Directory
Bio-Manguinhos/Fiocruz — Rio de Janeiro




Flavivirus Vaccines

 Most neutralizing antibodies are induced
against E protein, and all approved and most
developing flavivirus vaccines contain E

antigens

.....

Dl - structural

Envelope protein { '
e Membrane protein “—Dill - Ig-ike, R binding

Lipid bilayer

apsid protein shell

: :.::"-:I_' 'I RNA




Flavivirus Infections in Hum M OEET. B

e Mosquitoes-transmitted viruses: \

— Yellow Fever,

— Dengue Fever,

— Japanese encephalitis,
— West Nile viruses,

— St. Louis encephalitis
— Zika virus

e Flaviviruses transmitted by ticks:
— Tick-borne Encephalitis (TBE),
— Kyasanur Forest Disease (KFD)

— Alkhurma disease,
— Omsk hemorrhagic fever




Ministério da Saude

"Worldwide distribution OWw G e PR

——
"'-...\‘h-_

Adapted form T. Ishikawa et al. / Vaccine 32 (2014) 1326-1337




Institto ce Tecnologia ﬂ
&m Imunobiolbgi cos ﬁ
Bio-Manguinhos

Adapted form T. Ishikawa et al. / Vaccine 32 (2014) 1326-1337




~Flavivirus Vaccines

e Flavivirus vaccines against YFV, JEV TBEV anh
DENV infections have been developed using

g -

e L L T




Flavivirus Vaccines

Ministério da Saude

Instituto s Tecnoiogia
HOCRUZ o Em.\mummumg\:ns . b
Fundagio Oswaldo Cruz Bio-Manguinhos

i

-

Disease

Vaccine type

Strain

Substrate

Adjuvant

Immunization

schedule

Manufacturer(s) Status

Brazil (Bio-Manguinhos/Fiocruz); France (Sanofi Pasteur);

Live attenuated SPF embryonated One dose, Senegal (The Institute Pasteur in Dakar); Russia : : N
vaceine 17DDand 17D-204  icken eggs 10 years (Chumakov Institute of Poliomyelitis and Viral Hieanzst [ 12e
YFV Encephalitis)
Inactivated (-
propiolactone) 17D-204 X)?(Z?e(;ecllors) Alum Ivvzl?sde?;:r? Xcellerex/GE HealthCare (US) Phase 1
vaccine
Green Cross (South Korea), Central Research Institute
Inactivated Nakayama Mouse brain o Two doses, (India), Adimmune corp (Taiwan), Government Licensed in 1930
(formalin) vaccine  Beijing-1 (P1) 4wks apart Pharmaceutical Organization (Thailand), Vabiotech
(Vietnam)
Inactivated n— Primary hamster Two doses, Beijing, Shanghai, Wuhan and Changchun Institute of . .
(formalin) vaccine 29T (P3) kidney cell (PHK) O wk apart Biological Products (China) Licensed in 1968
tve attonuated  sa14-142 Eg'r?:yryczlel“g‘;ﬁfé) no  oredose s Chengdu Insttute of Biological Product (China) Licensed since 1988
JEV . . .
Inactivated A Two doses, Valneva SE (France) Licensed since 2009
(formalin) vaccine Sz vl G 4wks apart Biological E (India) WHO prequalified
Inactivated Two doses, : Licensed in Japan
(formalin) vaccine BT v el AT 4wks apart Biken (Japan) since 2009
Live-attenuated Sl 2 ggg?e??iiie have HeamesH i As il
chimeric vaccine prM/E genes replaced  Vero cell no ot yet been Sanofi Pasteur (France) and Thailand since
YFV-17D genes determined 2010
Inactivated Primary chicken
(formalin) vaccine Neudorf (TBEV-Eu) embryo cell Alum  Three doses Baxter AG, Austria Licensed since 1976
(PCEC)
. Primary chicken . . " '
Inactivated . Chumakov Institute of Poliomyelitis and Viral . .
(formalin) vaccine Sofjin (TBEV-Fe) ?Swé)éyco) cell Alum  Three doses Encephaltides, Russia Licensed since 1982
TBE : .
: Primary chicken
z?:r(r;ntl;ﬁ;?(\j/accine gj)r e (B2 embryo cell Alum  Three doses Novartis, Switzerland Licensed since 1991
(PCEC)
Inactivated Primary chicken
(formalin) vaccine 205 (TBEV-Fe) embryo cell Alum  Three doses Microgen, Russia Licensed since 2001
(PCEC)
Live-attenuated DIELT &, el Three doses six . .
DENV chimeric vaccine prM/E genes replaced  Vero cell no months apart Sanofi Pasteur Licensed since 2015 -

YFV-17D genes



Dengue Vaccine Candidates in Clinical Development*

Preclinical i
Developer development Phase | Phase Il
GSK and WRAIR! TDENVIPIV: purified inactivated
B'O'M g 'nhos vaccine developed using formalin
inactivated
V180: recombinant subunit vaccine
developed using wildtype
Merck premembrane and truncated
envelope protein via expression in
the Drosophila 52 cell expression
system
TV003/TV005: live attenuated
NIAID? ‘ vaccine. using wild type strains with
genetic mutations
Butantan Institute
TV005: live attenuated vaccine
Panacea Biotec® developed using wild type strains
with genetic mutations
D1ME100: DNA vaccine developed
using premembrane and envelope
proteins of DENV1 expressed under
NMRC* ‘ control of the human cytomegalovirus
promoter/enhancer of the plasmid
vector VR 1012
Sanofi Pasteur
DENVax- live attenuated vaccine
. developed using wildtype DEN2
Takeda ! strain attenuated in primary daq
kidney cells and further attenuated

by mutation in NS3 gene

*Table last updated January 4, 2016

! GlaxoSmithKline and Walter Reed Army Insfitute Research.

2 National Institute of Allergy and Infectious Diseases, US NIH: National Institutes of Health. NIAID licensed its strains to several developing country manufacturers on a non-exclusive basis.

? Both Butantan Institute and Panacea Biotech use NIAID vaccine formulation.
4 US Navy Medical Research and Development.
¥ Dengvaxia has been approved by Mexico, the Philippines and Brazil for 9 to 45 year olds living in dengue endemic areas.

_-.-‘-"h-__

—



"Vaccine development activi

T —_—
2 e imunabiieg -
j Bio-Manguinhos

Medical need
& disease
burden
Scientific
feasibility

Candidate
vaccine

Pre-
clinical

Pre-licensure

Basic vaccine
research
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Use insect repellents!
Thank you!

elena@bio.fiocruz.br
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CartaCapita

A historia do zika no Brasil passa por Camacari

O municipio da grande Salvador foi o primeiro no qual
a doenca foli identificada

http://www.cartacapital.com.br/saude/camacari-a-cidade-onde-surgiu-o-zika-virus-no-brasil
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A cidade de Camacari era um caos, com hospitais lotados, sem saber 0 que estava acontecendo e sem suspeitar que seriam 0s primeiros casos confirmados de um virus desconhecido que
se espalhou pelo Brasil. Seria algum tipo de dengue? Uma reacéo alérgica por poluicdo das aguas? Os habitantes desta cidade localizada a 50 km de Salvador, na Bahia, se sentiam

angustiados nos primeiros meses de 2015 por causa de uma doenga desconhecia que afetava cada vez mais pessoas.

A doenca misteriosa passou a ser chamada de "sindrome eczematosa indeterminada” pelos médicos devido a irritagdo que causava na pele. "Meus dois filhos e eu ficamos doentes. Em
meu bairro, todo mundo foi infectado”, conta & AFP Vanessa Machado dos Santos, de 35 anos e que ganha a vida vendendo agua de coco na térrida Camagari.
"Comegou a picar a pele, tinhamos febre, dor de cabecga e no corpo, muita dor nas articulagdes”, descreveu. Pouco tempo depois informaram a ela que tudo isso que sentia era por causa

de um virus chamado zika, mas suas duvidas persistiam.

"Ninguém sabia muito bem do que se tratava. Diziam que parecia com dengue, era causada por um mosquito, que vinha de outro pais. Eram muitas as histérias sobre o famoso zika",
recorda. "Se sentia medo? Claro! N&do sabiamos o que viria depois. As pessoas sempre tém medo do desconhecido".

Pedido de ajuda

Em abril de 2015, os centros médicos desta cidade de 200.000 habitantes estavam apinhados. O doutor Antonio Carlos Bandeira, do hospital Santa Helena, considerou urgente determinar
essa sindrome e contactou o virologista Gubio Soares, da Universidade Federal de Bahia, a quem conhecia. Pelos sintomas que os pacientes apresentavam e o contagio explosivo — havia
prédios inteiros lotados por pessoas doentes, segundo ele —, presumiram gue se tratava de um 'arbovirus', nome genérico para virus transmitidos por algum inseto ou outro animal

semelhante.

"Naguela época havia um caos devido ao nimero de consultas. Enviamos um verdadeiro pedido de socorro ao pesquisador Gubio _para que nos ajudasse na parte de identificagédo do

agente infeccioso”, contou. Em seu laboratério do Instituto de Ciéncias da Saude da Universidade Federal da Bahia, em Salvador, Soares, junto a sua colega Silvia Sardi, se dedicaram a

————

investigar cerca de 20 amostras de pacientes enviadas de Camagari.
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Doenca sem diagndstico assusta moradores de
Camacari: 'angustiante’

Pacientes reclamam de pintas, dores e coceira; 39 casos foram registrados.

Secretaria descartou dengue e garante que doenca nao oferece risco.

A Secretaria de Saude de Camacari afirma que as pessoas que apresentarem 0s sintomas devem procurar a unidade de saude mais
proxima para serem orientadas.

Pintas, dores e coceira pelo corpo. Esses sédo alguns dos sintomas de uma doenca ainda sem
diagnostico que tem atingido moradores do municipio de Camacari, na regiao metropolitana de Salvador.
De acordo com o diretor da Vigilancia Epidemiologica de Camacari, Celso Joélio, até esta terca-feira
(24), 39 casos foram registrados oficialmente na cidade.

Joélio afirma que os registros foram feitos em bairros diferentes da cidade e que outros casos também
foram encontrados em municipios da regiao. O diretor conta que testes realizados em pacientes
descartaram a possibilidade de se tratar de dengue, febre chikungunya, rubéola ou sarampo.

Ele acredita que embora ainda nao tenha sido identificada, a doenca tem evolugao benigna e nao resulta
em nenhum outro problema a saude.

Fonte http://gl.globo.com/bahia/noticia/2015/03/doenca-sem-diagnostico-assusta-moradores-de-camacari-angustiante.html
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Doenca misteriosa de Camacari
pode ser roséola ou parvorirus -B19

Hipoteses foram levantas em reunido realizada nesta quarta-feira.
Amostras de sangue irdo para laboratorios do Parana e Rio de Janeiro.

Apos reunido realizada nesta quarta-feira (25), entre a Vigilancia Epidemioldgica e a Secretaria
de Saude de Camacari, duas hipoteses foram levantadas para explicar a doenca misteriosa que
tem acometido diversos moradores da cidade  localizada na regido metropolitana desalvador : roseola e
parvovirus-B19, cujos sintomas combinam com o0s apresentados pelas pessoas que
procuraram as unidades de saude do municipio.

Entre os sintoma destacam-se pintas, dores e coceira pelo corpo. De acordo com o diretor da
Vigilancia E(Joidemiolégica de Camacari, Celso Joélio, até a ultima terca-feira (24), 39 casos da
doenca ainda nao diagnosticada foram registrados oficialmente na cidade.

Em entrevista ao G1, Celso informou que a reunido desta quarta também definiu uma
providéncia a ser tomada: amostras de sangue coletadas de alguns pacientes seréao enviadas
para laboratérios do Parana e Rio de Janeiro.

"Nao ha na Bahia laboratorios apropriados para fazer o diagndstico da roséola e do
parvovirus-B19, por isso faremos os exames fora do estado", afirma Celso.

http://g1.globo.com/bahia/noticia/2015/03/doenca-misteriosa-de-camacari-pode-ser-roseola-ou-parvorirus-b19.html
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Identificado virus causador de doenca misteriosa em Salvador e
RMS

Sintomas sao semelhantes aos da dengue, mas com menos gravidade. Pesquisadores acreditam que virus chegou ao
Brasil durante Copa do Mundo.

Dois pesquisadores do Instituto de Biologia da Universidade Federal da Bahia (UFBA) descobriram o virus
causador da doenca cujos sintomas sdo semelhantes aos da dengue e que vem assustando a populacdo baiana: o Zika
Virus, que é transmitido pelos mosquitos aedes aegypti, aedes albopictus e outros tipos de aedes.

De acordo com Gubio Soares , pesquisador que fez a descoberta juntg com Silvia Sardi , € a primeira vez que o
virus ¢ identificado na América’ Latina, sendo mais comum na Africa e Asia. A dupla suspelta gue o virus chegou
a Bahia por causa da Copa do Mundo de Futebol, realizada em 2014 no Brasil.

"A Copa atraiu pessoas do mundo inteiro. Entao acreditamos que algumas pessoas que estavam infectadas
foram picadas pelos moquitos trasmissores, e o0 virus foi passado para outras pessoas”, diz.

A identificagéo do virus foi realizada nesta semana, apés a dupla de pesquisadores trabalhar por cerca de 20
dias em amostras de sangue de pacientes de Camagan cidade da regidao metropolitana de salvador , por meio de
uma técnica chamada RT-PCR, que amplifica o material genetico do virus, atraves de reagentes, aumentando o
sinal deste material genético.

Segundo Gubio, o Zika Virus causa um gquadro muito parecido com o da dengue, em que o0 paciente pode
apresentar sintomas como febre, diarreia, dores e manchas no corpo. Porém, este novo virus € mais fraco e 0s
sintomas mais brandos.

A descoberta de Gubio e Silvia derruba as duas hipoteses levantadas pela Vigilancia Epidemiolégica e a
Secretaria de Saude de Camacari, para explicar a doenca. No ultimo més de marco, os dois 0rgaos
suspeitavam que o sintomas seriam causados por roséola ou parvovirus- B19.
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A sudden, sharp increase in babies with “no foreheads and very
strange heads” was baffling doctors in Brazil. That set off a search
for answers that led to a little-known pathogen, the Zika virus.

By DONALD G. McNEIL Jr., SIMON ROMERO and SABRINA TAVERNISEFEB. 6, 2016

Fonte: http://www.nytimes.com/2016/02/07/health/zika-virus-brazil-how-it-spread-explained.html
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By last March, the spread of a “doenca misteriosa” — the mystery disease — had become impossible to
ignore. It appeared in two more states nearby. Then it reached Salvador, a city of 2.5 million.

Doctors speculated that it was an allergy; that it was roseola, a childhood illness; that it was a new variant
of Fifth Disease, a facial rash that gives children a “slapped-cheek” look.

“People were claiming it was polluted water,” said Dr. Gabio Soares, a virologist at the Federal
University of Bahia in Salvador. “I began thinking it was something transmitted by mosquitoes.”

Working in his modest lab with a colleague, Dr. Silvia Sardi, Dr. Soares kept testing blood samples.

Other doctors were doing the same. Over 6,800 samples were tested, according to news reports, from
victims ranging from 4 months to 98 years old. Parvovirus, dengue, chikungunya and other suspects were
all ruled out.

Finally, in April, Dr. Soares and Dr. Sardi were sure: It was Zika.

“I actually felt a sense of relief,” Dr. Soares said. “The literature said it was much less aggressive than
viruses we already deal with in Brazil.”

In the capital, Brasilia, the health minister at the time, Dr. Arthur Chioro, felt the same way.

“Zika virus doesn’t worry us,” he told reporters in May, after the Oswaldo Cruz Foundation had
confirmed Dr. Soares’s findings. “It’s a benign disease.” Dengue hemorrhagic fever, on the other hand,
killed hundreds of Brazilians each year.

Laboratorio de virologia-ICS-UFBA



Scientific ignorance about Zika parallels Aids
crisis in 1980s, say Brazilian experts

“The fear is real. The scare is real,” said Gabio Soares Campos, a virologist at the
Biology Institute of the Federal University of Bahia who was one of two researchers
who first identified Zika in Brazil last April. “People have to really be careful right now
because we do not yet know whether there will be other major consequences.”
Pregnant women needed to be very vigilant, avoiding mosquito bites especially in the
first months of pregnancy, he said. “We can’t confirm yet that only the Aedes
aegypti is transmitting the disease. This needs to be investigated and scientifically
proven. Those who affirm this are wrong, because the truth is that we don’t know. It
could be transmitted by other mosquitoes,” he said.

Scientists need to know whether it is possible to get Zika more than once, or if one
infection conveys lasting immunity. “It’s very important to know this now, more
important than the vaccine,” he said. “ If people develop immunity, then most of the
population will already be protected if there is another outbreak. This would put the
government and the people a lot more at ease.”

He was critical of the Brazilian government, which had been slow to fund research,
particularly into ways of controlling disease-transmitting mosquitoes. “There is too
mggh bureaucracy. The Brazilian government needs to be more agile with this,” he
said.

http://ww.t heqguardi an. com worl d/ 2016/ f eb/ 02/ zi ka-virus-scientific-research-1acki ng-I|ati,n-anerica . . .
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Zika e microcefalia: conheca quem
ajudou a identificar a emergéencia

Virus da zika foi identificado pela primeira vez apés surto em Camacari-BA.
Comunicacdo entre medicos foi essencial para identificar problema.

No inicio de 2015, uma doenca misteriosa comegou a afetar a po,oulagao de
Camagari, na Bahia. Os sintomas, que incluiam erupcOes na pele, febre e
conjuntivite, levaram a populagdo a culpar a qualidade da agua pela “alergia”
repentina.

Quando o infectologista Antonio Bandeira, que atendeu varios pacientes com o0
guadro no Hospital Santa Helena, em Camacari, relatou a situagao ao virologista
Gubio Soares Campos, da Universidade Federal da Bahia (UFBA), o pesquisador
decidiu investigar amostras de sangue de pacientes para tentar identificar aquilo
gue os dois suspeitavam ser uma virose.

Bandeira levou 25 amostras ao Laboratério de Virologia do Instituto de Ciéncias da
Saude da UFBA, onde elas foram submetidas a analise de Campos e da virologista
Silvia Inés Sardi.

"Comegamos a testar para diversos virus - dengue, chikungunya, sarampo, virus
do oeste do Nilo - tudo deu negativo”, conta Campos. Ele ja tinha lido artigos sobre
o0 virus da zika e visto fotos de pacientes na fase aguda da doenc¢a. Como tinham
material de biologia molecular que permitia trabalhar com zika, resolveram testar as
%mosltras também para esse virus, que até entdo nao tinha sido identificado no

rasi
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ZIKA: INVESTIGACAO DE DOENCA EXANTEMATICA NO NORDESTE

12/02/2015 21/04/2015 03/05
M-Mmﬁdummﬂam INQUERITO NO MA, RN, P8 i SR8}
de sindrome exantematica no nordeste atal/EN
* Febre baixa ou afebril 29/04
* Exantema maculopapular (+) ZIKAV (8) 19/05
+ Prurido Camagari/BA [+) ZIKAV (2)
* Artralgia Sumaré/sP
* Edema de membros Campinas/SP
Primeiros registros de imm? ) ilz::: @)
sindrome exantematica no Rio Maceld/AL
Grande do Norte (+) ZIKAV (1)
| Belém/PA
4
Outubro Fevereiro Abril Maio
2014 2015
TIEANT Liko Yirus - -
Total de confirmados laboratorialmente: 32 | L

---------------

Fonte: Fortaleza, Reunido ZIKA virus , Apresentacdao Dr Wanderson Kleber de Oliveira, Ministerio da Saude, maio 2015
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Emerg Infect Dis. 2015 Oct;21(10):1885-6. doi: 10.3201/eid2110.150847.

Zika Virus Outbreak , Bahia, Brazil.
Campos GS, Bandeira AC, Sardi Sl.

CARDOSO, C. W. ; PAPLOSKI, I. A. D. ; KIKUTI, M. ; RODRIGUES, M. S. ;

SILVA, M. M. O. E. ; Campos, Gubio Soares ; SARDI, S. I. ; KITRON, U. ;

REIS, M. G. ; RIBEIRO, G. S. . Outbreak of Exanthematous Illness Associated with
Zika, Chikungunya, and Dengue Viruses, Salvador, Brazil. Emerging Infectious

Diseases (Print) , Brazil. Emerging Infectious Diseases (Print)
Emerg Infect Dis. 21:1-3. 2015

gubiosoares@gmail.com
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Sistemas de genética reversa do
ZIKV: desenvolvimento, aplicacoes e
perspectivas

Laura H. V. G. Gil, PhD.

Departamento de Virologia, CPqAM-FIOCRUZ

Workshop ABCDE do Zika virus, 02 de marco de 2016.
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Flaviviridae
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Flaviviridae: Pestivirus

Congenital Defects
(d 100-150)

Persistent Infection (PI) (d 45 - 125) Seroconversion (> d 90-125)

Embryo loss / Abortion (d 45-210)
| | | |
45d 100 d 150d 210d
Conception

Birth

Figure 14.1. The effect of stage of gestation at the time of BVDV infection of susceptible pregnant cows on clinical

outcome. Goyal & Ridpath, 2005

= Defeitos congeénitos: 100-180 dias de
gestacao
— SNC: hipoplasia cerebelar, hidrocefalia,
hipomielinizacao;
— Defeitos oculares: atrofia ou displasia retinal,
catarata, microftalmia, neurite 6ptica;

— Outros: hipoplasia do timo, hipoplasia pulmonar,
alopecial/hipotricose, artrogripose, osteogénese
imperfeita e retardo no crescimento.

= Pesquisas com ZIKV. M

FIOCRUZ

Fu O Ido Cruz

Centro de Pesquisas Aggeu Magalhaes



Genética Reversa Viral

= E a principal ferramenta da virologia
molecular!!!

— Manipulacao do genoma viral
 Replicacao;
 Funcao de proteinas virais;
 Estudos imunopatogénicos;
 Expressao de genes heterélogos;

 Desenvolvimento de ferramentas para
triagem de antivirais;

e Desenvolvimento de vacinas: atenuadas ou
quimeéricas.

Centro de Pesquisas Aggeu Magalhaes




O sistema de genética reversa € uma poderosa ferramenta
que permite a direta manipulacao do genoma viral clonado

RNA (+)

e..0
o 0¥ O
oo O

L

T Particulas virais

genoma viral

_ cDNAGenomayviral

Clone infeccioso

Geracgao de particulas virais infecciosas a partir do
genoma viral clonado, clone Infeccioso.



Uma das principais dificuldades no estabelecimento de
um sistema de genética reversa para flavivirus é a
instabilidade do cDNA clonado do genoma viral
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Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 708(8): 983-991, December 2013 983

Construction and characterisation of a complete reverse
genetics system of dengue virus type 3

Jefferson José da Silva Santos’, Marli Tendrio Cordeiro'?, Giovani Rota Bertani?,
Ernesto Torres de Azevedo Marques'*, Laura Helena Vega Gonzales Gil'/*

'Departamento de Virologia e Terapia Experimental, Centro de Pesquisas Aggeu Magalhaes-Fiocruz, Recife, PE, Brasil
?Laboratério Central de Sadde Pablica, Departamento de SalGde do Estado de Pernambuco, Recife, PE, Brasil
*Departamento de Bioquimica, Universidade Federal de Pernambuco, Recife, PE, Brasil “Department of Infectious Diseases
and Microbiology, Center for Vaccine Research, University of Pittsburgh, Pittsburgh, PA, USA

Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 770(5): 677-683, August 2015 677

Full-length infectious clone of a low passage
dengue virus serotype 2 from Brazil

Jefferson José da Silva Santos', Tereza Magalhaes', José Valter Joaquim Silva Junior’,
Andréa Nazaré Monteiro Rangel da Silva', Marli Tenério Cordeiro'?, Laura Helena Vega Gonzales Gil'/*

'Fundagao Oswaldo Cruz, Centro de Pesquisas Aggeu Magalhaes, Laboratério de Virologia e Terapia Experimental, Recife, PE, Brasil
*Departamento de Saide do Estado de Pernambuco, Laboratério Central de Satde Piblica, Recife, PE, Brasil

Full-length dengue virus (DENV) cDNA clones are an invaluable tool for many studies, including those on the
development of attenuated or chimeric vaccines and on host-virus interactions. Furthermore, the importance of low
passage DENV infectious clones should be highlighted, as these may harbour critical and unique strain-specific viral
components from field-circulating isolates. The successful construction of a functional Brazilian low passage DENV
serotype 2 full-length clone through homologous recombination reported here supports the use of a strategy that has
been shown to be highly useful by our group for the development of flavivirus infectious clones and replicons.



Virus da febre amarela (YFV)
reporteres
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Quimeras de YFV-17D

S’UTR 1 @Genes estruturais
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YFV-17D

Quimera

Envelope viral (Proteinas M e E de outro flavivirus)

Nucleocapsideo (RNA viral + proteina C) do YFV-17D

Quimeras de YFV: DENV-1, DENV-2, DENV-3, DENV-4, SLEV, ILHV, Rocio, WNV (2 tipos)

- Vacinas e diagnostico (NB2)



Replicons: RNAs auto replicativos

5" UTR £ Genes estruturais Genes Nao-estruturais

) 3 UTR

@ prm E

NS1 2a||2b NS3 4a }] 4b NS5

- /
Y

replicon YFV I

YFV-17D

Envelope viral (Proteinas M e E)

Nucleocapsideo (RNA viral + proteina C)

NS1 2a||2b NS3 4a }] 4b NS5




Linhagem celular
BHK-21-repYFV17D-LucNeolres
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IFN-a

Imunofluorescéncia da linhagem BHK21-repYFV-LucNeolRES
resistente de Geneticina. Anticorpo policlonal anti-flavivirus
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Triagem de 5200 extratos Naturais

= Colecao de extratos naturais do CPqRR-Fiocruz;

= |dentificacao de 83 extratos naturais com atividade antiviral para o YFV
e dengue em cultivo celular.

Porcentagem de

Inibicao da

Infeccao

61 a 70% - 2

71 a 80% 4 4

81a90 % 7 2

Acima de 91 % 72 (87%) 75 (90%)

(IFN)
Total 83 83

FFFFFFF

“* Replicacdo do genoma viral firf, e
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Sistema de genética
reversa do ZIKV

= Desenvolvimento:
o ZIKV PE243/2015 (Dra. Marli T. Cordeiro)
 Clonagem por recombinacao homoéloga em

levedura
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Sistema de genética
reversa do ZIKV

= Clonagem do genoma completo;
= Recuperacao da particula viral.
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Sistema de genética
reversa do ZIKV

= Clone infeccioso da cepa africana
ARB13565 (1976, Aedes Africanus)

Cepa ARB 13565 (1976, Aedes africanus)
S—Jclem ] E [ Ns1_ |nsza|Nszy] NS3  |Nsaa] Nsab | NS5 —7

EC Yap (Yap State, Micronesia, 2007)

FSS13025* (Cambodia, 2010) Asian

P6-740" (Malaysia, 1966)

ArD 41519 (Senegal, 1984)

IbH 30656* (Nigeria, 1968) African

MR 766 (Uganda, 1947)

Ministério da Saude

Spondweni SM-6 V-1 (Unknown, Unknown)
00000000

PLoS, v.6, e1477, 2012

Centro de Pesquisas Aggeu Magalhaes




Sistema de geneética reversa do
ZIKV

5’UTR ]

Genes estruturais

Genes Nao-estruturais

} 3> UTR

Protease serina

Helicase
Secretada NTPase
NS1 2a||2b NS3

4a

RNA Polimerase

4b

NS5

FA

Replicacao e evasao da resposta imune inata

Envelope viral (Proteinas M e E)

E: tropismo, ligacao ao receptor, anticorpos

neutralizantes

Nucleocapsideo (RNA viral + proteina C)




Aplicacoes e perspectivas

= Biologia molecular do virus, competéencia
vetorial e patogenia

— Comparar # ZIKV: Africana x Asiatica.
* Replicacao e tropismo in vitro;
» Células de mamiferos e inseto.
 Replicacao no mosquito;
e Estudo de neuroviruléncia em animais;

— Camundongos, embriao de galinha e zebrafish;
» Laboratério Nacional de Biociéncias, Campinas — SP.

OPEN @ ACCESS Freely available online @PLOS | parvocens ssﬁﬁgqfr‘Number 1,2014
© Mary Ann Liebert, Inc.
Real-Time Whole-Body Visualization of Chikungunya DOI: 10.1089/2¢b.2013.0920
Virus Infection and Host Interferon Response in
Zebrafish ) ) . ) .
Nuno Palha’?3, Florence Guivel-Benhassine*>, Valérie Briolat'2, Georges Lutfalla®”?, ZebrafISh: MOdeIIng for Herpes Slmplex Vlrus InfeCtlonS

Marion Sourisseau®>™2, Felix Ellett®®, Chieh-Huei Wang®, Graham J. Lieschke®, Philippe Herbomel'?,
Olivier Schwartz*®, Jean-Pierre Levraud"**

Thessicar Evadney Antoine; Kevin S. Jones? Rodney M. Dale® Deepak Shukla, and Vaibhav Tiwari'*




Aplicacoes e perspectivas

= Asiatica #Africana:
* Neuroviruléncia e replicacao.

= Construcao de quimeras e mutantes;
= Quimeras com outros flavivirus.

5’UTR ]

Genes estruturais Genes Nao-estruturais ] 3’ UTR

I prM E NS1 2a||2b NS3 4a }]

4b NS5




Desenvolvimento de Vacina

= Vacina quimérica: YFV-17D e ZIKV

prv E ‘/ NS1

2a

2b

NS3

4a

11

4b

NS5

2b

NS3

4a

4b

NS5

lﬁ

2a

2b

NS3

4a

4b

NS5

|

YFV-17D

YFV-ZIKV-prM-E-NS1

YFV-ZIKV-prM-E

*+ Vacina de Dengue: Sanofi Pasteur

* Bio-Manguinhos

Fiocruz-RJ



Aplicacoes e perspectivas

= Desenvolvimento de virus reporteres

5UTR C M) E NS1 NS2aNS2b NS3 NS4a NS4b NS5 3’UTR
axy (| —
5’UTR C oM E NS1 NS2aNS2b NS3 NS4a NS4b NSS 3’UTR
v
5’UTR C oM NS1 NS2aNS2b NS3 NS4a NS4b NSS 3’UTR

A

In-J

ZIKV-GFP ! GFP !
38aaC 2A

= Aplicacoes:
— Patogenia e replicacao viral:
— In vivo ou in vitro;

— Competeéencia vetorial, o
— Outras... e




Replicons Bicistronicos reporteres

SUTR C  piM E NS1  NS2aNS2b NS3 NS4a NS4b NS5 3’UTR
oy — [ | [ [ 1] —
27 aac. 24 aac.
SUTR.!  NSI NS2aNS2b NS3 NS4a NS4b NS5 3'UTR
1ZIKY. 41—[! [ ] L] —
CCGCGG
Sacll
5’UTR Ubi ¥ ¥ NSI NS2aNS2b  NS3 NS4aNS4b NS5 3'UTR
rZIKV-LucNeo-Ires *| | Neo |4I | ‘ | | ‘ | l_
27 aac. N’ terminal do C 24 aac. C’ terminal da E
5"UTR Ub, NSI NS2aNS2b  NS3 NS4aNS4b NS5 3’UTR

i
anvorrsors —{ Jom vl 4 [ [ []] —

= Aplicacoes
— Pesquisa de antivirais;
— Estudo da biologia molecular do ZIKV;
— Evasao do sistema imune;
— Outras...

Ministério da Saude
FIOCRUZ
Fundagéo Oswaldo Cruz

Centro de Pesquisas Aggeu Magalhaes
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Situation and response to Zika
epidemic in Colombia
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lydaloso@gmail.com



March 23th 2016: peace promise

L L
G

¢Puede Colombia reconciliarse?

Nace una gran iniciativa, Reconciliacion Colombia, que busca tender
puentes en un pais lleno de desconfianza, rabia y estigmas.

César Montealegre, finquero de Cagueta, junto a Luis Moreno, un exguerrillero del frente de
las Farc que lo secuestrd en 1999. Trabajan juntos hace ocho anos.

Semana.com



*Colombia Population 2016: 48,747,632

*Births 2013: 653,635

98% born in hospital, 53% subsidized, 4,7% uninsured

Health system: private and public insurance = s :
Health sector reforms 2014-2015 ! g[_LA SALUD

Public health: Descentralization (AlP)

NOCHE DE MONSTRUOSEPORNELSH.LLY. '
ESPANTANDONCORRURTOS.

EROCTUERELDE AL

PM

“TRIKI TRIKI,
HALLOWEEN,
QUIERO SALUD

PARA MI”

www.salvemoselhuv.com

Source: DANE



Dec 1, 2015
PAHO/WHO Alert congenital
malformations

May 14, 2015
Meeting Strategic
committee MOH
Dec 4 Meeting scientific
societies. List of 26
Research priorities

Jun 3 MOH Press bulleting #137
warning of potential arrival of ZKV

Sep 29 Report of outbreak
of fever of “unknown
origen in Turbaco

Dec 24 Intensified
surveillance “risk groups”

@
0
USD 2,000 mill budget cuts
L
L J

7]
c
9
wd
0 _Nov 25 FIOCRUZ_AIert Feb 3 Agreement
9 increase neurological with CDC-US
() manifestations
©
Q
S
Nov 17 PAHO/WHO alert )
microcephaly increase . Jan 28 ViceMOH
visit to regions
Oct 16 ZKV Jan 7 Guidelines to
May 7, 2015 * case confirmed new local goverments
—e PAHO/WHO Alert
ZIKA

Adapted from: NIH presentation Zika forum



Risk assessment

Risk
communication

Cantrol Positva

Muesiras 13758 I
Suera C= 32,74
Orina C1= 34,8

capacity NIH

Strengthening
vector control

"

Zika national response action plan deployment

Intensified
surveillance

Risk
communication

Research
priorities

Health care and
public guidelines

Adapted from: NIH presentation Zika forum

t Monitoring & adjustments




Prioritization of
municipalities based on
Dengue, Chikungunya and
Zika cases and water
shortage

Moderate= 233 municipalities

Tolerable = 597 municipalities

No risk= 171 municipalities

Elaborado por: Grupo ETV — INS
DEYD — Minsalud




Challenges in vector control

Focalization of control
and behavioural change
strategies at small scale
(neigborhoods)

Entomological
surveillance does not
measure productivity of
breeding sites

Field workers subject to
short contracts (actions
are not continuos)

Water supply shortage

Rhora le toca

I“ll“ l“u“““ r'l LI ]

Con su ayuda le podemos dar

mate

Jugar a Usted

. Campaiha con o Apcyo da

_ = -

Source: Biomedica 2013;33(Supl.1):130-41
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ka reported cases in all Colombia and

by sub-region to wk 4 2016
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First outbreaks in
the caribbean cost
and northeastern
regions

TODOS PORUN
NUEVO PAIS

PAZ EQUIDAD EDUCACION



Zika reported cases to wk 6 2016
by municipality and department N=37,111

6,353 (17% of all reported)
522 lab confirmed

o)
g ».:\

Lab confirmed cases
Municipalities [N
Departments  pm

Suspected cases
Municipalities
Departments

Source: SIVIGILA



Zika incidence rate per sex and age group
in Valle del Cauca department to wk 7 2016

14(1,0) 100
I Rate F - 90
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<
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0,0 0
'bc
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Years of age

Source: SIVIGILA



Research studies

Pregnant women cohort Neurologic manifestations
(improved surveillance) case series and case-

Objectives: control study

e Spectrum of outcomes  Objectives:

 Incidence risk of . C"P'C3| ?nd |
different outcomes in epidemiological
zika lab confirmed and characterization
symptomatic pregnant e Association with
women arboviruses

* Risk factors e |nitial fisiopathogenesis
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Integrate Control for Aedes aegypti
Population Supression

Margareth L. Capurro
mcapurro@icb.usp.br




S IqQqQng buisn pajeain

uoissaiddng oynbsopy

ssplRRINRY




3. POPULATION SUPPRESSION

Irradiation

Birth Control Method:

Mass rearing

Sex separation

Sterilization (irradiation)

Packing, transport, release

Sterile matings

= no offspring




The Wolbachia suppression approach (IIT/SIT) ‘

uninfected infected

o} o}

Population
Suppression

N

NGV
o rs |~ | X

infected ﬁﬁﬂ@/ﬁﬁ ﬁﬁf Fs
M C i




SIT X IIT/SIT

SIT HT/SIT

 Male sterilization||s Male incompatibility

e 7/0Gy  Female sterilization

.+ 28-30 Gy



Open Field Release of OX513A Aedes

aegypti Transgenic line evaluation

Projeto Aedes Transgeéenico

/




Repressive of Insects carrying a
Dominant Lethal gene (RIDL) — From
OXITEC Biotech (UK)

Antidote
(Tetra)

death

(TA

tetO Minimal
promoter

Thomas et al. 2000 Science 287: 2474-6
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Aedes aegypti Production (UPAT)

4 to 6 million eggs/week

Males for releases
1,5 million/week




Iltaberaba — Field site

Roads Ovitrap - 1 per house |

- ~ |Buildings @ Ovitrap - 2 per house |

Urban area B Sentinel trap
Open area

Control Area

“ﬁMEEEE
0 50100 200 300 400 e




TROPICAL DISEASES

RESEARCH ARTICLE

Suppression of a Field Population of Aedes
aegyptiin Brazil by Sustained Release of
Transgenic Male Mosquitoes

Danilo O. Carvalho'2°, Andrew R. McKemey'®*, Luiza Garziera®, Renaud Lacroix', Christl
A_Donnelly®, Luke Alphey'>®, Aldo Malavasi®, Margareth L. Capurro®’

PLOS Neglected Tropical
Diseases |
DOI:10.1371/journal.pntd.0003
864 July 2, 2015
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Ina - Bahia

Jacobi

[ —

New Projec

Projeto Aedes Transgénico-




Pupa transportation

(LEMI)

| 180,000 per container |

' BOD 16°C ON |

) |

Arriving at LEMI
Emergency , Monitoring and Information Lab

| Preparation for release ‘




New Project — Jacobina - Bahia

2@7;29&‘295!295
3 305r35301;302
L1710

Image Landsat

Google earth

Data das imagens: 4/9/2013  11°10'49.78"S 40°31'19.31"0 elev. 463 m altitude do ponto de visdo 6.30 km ()

Image © 2014 DigitaiGlobe




New Project — Jacobina - Bahia

297/298295/296
- 305/306301/302

Image Landsat

Google earth

Data das imagens: 4/9/2013  11°10'49.78"S 40°31'19.31"0 elev. 463 m altitude do ponto de visdo 6.30 km ()

Image © 2014 DigitaiGlobe




How to implement Transgenic mosquitoes In
Integrate Control Programs?

- Egg distribution Is easy
- Hatch centers — no larvae sorter

- no tetracycline needs
- after release no offspring




Improving transgenic lines
Aedes aegypti and Aedes albopictus

 Producing GSS (Genetic Sexing Strain)
* Producing Sterile male strain (no Larvae)

» Use of tetracycline only in colonies




Esterilizacao Genetica Condicional

ﬂ" condicao: Gene desativah

Produgdo Molécula Antidot 1
de esperma | efetora + RaCe
Transecnico

Selvasem
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/
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Sterile Conditional Construct (SCC)
Homozygous generation

Generation
Strain
F2 F3 F4 F5 F6 F7
MFAQ7 20% 35% 45% 55% 70% 85%
MPCO2 20% 40% 50% 55% 65% 70%
MPCO3 25% 45% 60% 70% 75% 90%
MPDO02 20% 35% 40% 55% 60% - X
MPDO1 15% 25% 30% 40% 50% - ¥

MFDX 20% 35% 40% 55% 65% - ¥




Sterile Conditional Construct (SCC

100' %o, 0 T Y Y YT Y
s e
80 o ses’ UK 0q0 60% Homozygous

‘ol 3 ., 80% Reduction

60" "n:.'

Taxa de eclosao (%)
5 8

CTRL MFAQ7 MPC03 MPCO02 MFDX
Linhagens




Improving transgenic lines
Aedes aegypti and Aedes albopictus

* Producing Sterile male strain (no Larvae) v

» Use of tetracycline only in colonies v




Adulticides

Mosquito Suppression

Community Responsability

Ste'l_'ila Mg_le

IJ - - |
MEicdaota

W- +u' using bubbl.us




Moscamed Brasil ‘ 'Universidade de Sdo Paulo ‘
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Viral metagenomics as a tool to identify

new pathogens directly in the human
samples:

Renato S. Aguiar

Departament of Genetics

Universidade Federal do Rio de Janeiro - UFRJ

LV M%

laboratorio de
virologia molecular

UFRJ




Today Talk
Zika outbreak ‘

EViraI Metagenomics \
nAppIications and future perspectives \




Zika outbreak

O caminho para as Américas

0 virus Zika possivelmente ja havia migrado em dois momentos distintos para o oeste da Africa e uma vez
para a Asia antes de ser identificado em 1947 em um macaco sentinela em uma floresta de Uganda

»
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Zika genome

Genus: Flavivirus

Structural Non-Structural
|l
|NSZB |N54A
' I [T ]
AL C prm: E NS1 INSZA NS3 | | NS4B NS5

Positive RNA strand virus — about 11kb

Structural proteins: C, prM and Envelope
Non structural proteins: regulatory and replication.

VASILAKIS, et al., 2011

3"NCR



Zika: Replicative Cycle ?

Virus release and
5 :
Neuron receptors: Receptor binding @ maturation

More common receptors?
DC Sign

+  Endocytosis
Virus
RNA Replication assembly
t i 553 B@
® YIS

@ / @@ —
o\ -
A—— Y

---------------

NS2A  NS2B

Weaver and Vasilakis, 2009



Zika: Symptoms

Classic symptoms

v' Low fever
v Headache
v' Cutaneus rash

v" Head circunference v Encephalitis
v Arthrogryposis v’ Guillain-Barré
v Ventriculomegaly v’ Ataxia

v Motor disorders

Neonate microcephaly Neurologic disorders



Possible causes of microcephaly

v Genetic disorders (autosomal recessive
microcephaly, Aicardi—Goutieres syndrome,
chromosomal trisomy, Rett syndrome, and X-
chromosomal microcephaly among several
others).

v Drug and chemical intoxication (alcohol, cocaine,
antiepileptic drugs, lead/mercury intoxication and
radiation).

v' Maternal malnutrition
v’ Bacteria and viral infection (syphilis, rubella,

cytomegalovirus, herpes simplex, varicella zoster
virus, HIV-1, Chikungunya and possible Zika????

™ .. Typlcal hizad size

Baby with Microcephaly

WHO: occipital frontal circumference
of the head of the newborn child or
fetus is 2 standard deviations (SD)
smaller.
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Protocol for Metagenomic Virus Detection in Clinical Specimens?

Claudia Kohl= . Annika Brinkmann, Piotr W. Dabrowski, Aleksandar Radonié, Andreas Nitsche, "

On This Page
and Andreas Kurth
Author affiliations: Robert Koch Institute, Berlin, Germany N it s st
Suggested citation for this article

Results

Abstract

Discussion

Sixt t of i i h oti igi king ti ission fi imal jor threatt -}
ixty percent of emerging viruses have a zoonotic origin, making transmission from animals a major threat to Soissitid Citation

public health. Prompt identification and analysis of these pathogens are indispensable to taking action

toward prevention and protection of the affected population. We quantifiably compared classical and

modern approaches of virus purification and enrichment in theory and experiments. Eventually, we Figures

established an unbiased protocol for detection of known and novel emerging viruses from organ tissues

No necessity of isolation and cultive



Aminiotic fluid metagenomics

Dark shading= PTB Y 8. Respiratory-Synctial virus and
Medium shading = PTB/Term
Light shading = Term

Matthew S. Payne* and Sara Bayatibojakhi, 2014



Viral Metagenomics

Depend on NGS and unbiased sequencing

m Advantage Disadvantages

Sanguer sequencing

Unbiased sequecing

Sequencing can be
focused on any taxon of
interest, regardless of
prevalence in community
Good for microbial
communities with high
diversity

Cheaper

All genomes in the
sample are sequenced
Can identify novel
genotypes

Can assemble full
genomes of dominant

types
Good for subpopulations

Do not reconstruct entire
genome

Cannot identify novel
types

Sequence data focused
on single group, not
entire community

Only dominant genomes
are well-represented
Automated assembly of
genome is problematic,
requires manual checking
for some assemblies
Expensive



Viral Metagenomics — Work Flow

Filtrate (0,45 uM) and ultracentrifugate (concentrate virus particles)

|

RNase and Dnase treatment (remove human RNA and DNA)

= RNA
e V=
RNA and DNA extraction and double strand DNA synthesis - m

v

DNA fragmentation and tagmentation

v

Sequencing in Miseq Plataform

v

Analyzing the data (clean up human reads, blast sequences, align in
reference genome).




The Lancet ID, 2016

Detection and sequencing of Zika virus from amniotic fluid 2> W @®)

CrossMark

of fetuses with microcephaly in Brazil: a case study

Guilherme Calvet™, Renato S Aguiar*, Adriana S O Melo, Simone A Sampaio, Ivano de Filippis, Allison Fabri, Eliane SM Araujo, Patricia C de Sequeira,
Marcos CL de Mendonga, Louisi de Oliveira, Diogo A Tschoeke, Carlos G Schrago, Fabiano L Thompson, Patricia Brasil, Flavia B dos Santos,

Rita M R Nogueira, Amilcar Tanurif, Ana M B de Filippist

Dra. Adriana Melo
IPESQ

FIOCRUZ



Patients, diagnostic and sampling

Case | Age Zika symtoms Amniocentesis Last ultrasson Sorology RT-PCR | Metagenomic
(amniotic fluid) Zika

18th week 28th week * Microcephaly Anti-DENV  positive 683 sequences
* dilation of *IgG Neg ZIKV positive
cutaneous rash ventricles *|IgM Neg
with itching of * asymmetry of 5 contigs
the hands and hemispheres Anti-CHIK
back * hypoplastic *IgG Neg 10,793 bases
cerebellum with  <IgM Neg whole genome
absence of
cerebellar Anti-Zika
vermis. *IgM Pos
#2 35 10th week 28th week * Microcephaly Anti-DENV  positive  Only 2
* severe *1gG Neg fragments
cutaneous rash hypoplasia of *IgM Neg
with fever the cerebellar 1641-1763
vermis Anti-CHIK 6466-6566
* enlargement of *IgG Neg
the posterior *IgM Neg
fossa
e parenchymawas Anti-Zika
normal. * IgM Pos

All samples TORCH negative, HIV, Syphilis, Cytomegalovirus (CMV) and Parvovirus B19 negative



, Reference: ZIKV French Polynesia
/ 9 kbp

Capside

1] Membrana

ZIKV BR genome

i sample: amniotic fluid

Pregnant woman with fetus
showing microcephaly

B GcC content

ZIKV Uganda
B 9% sirnilarity

ZIKV Senegal
B 29% similarity

ZIKY Brazil f = i —-Ns1
B 9% similarity :

10,793 bases
GenBank :



KF383015_Senegal_2001
KF383018_Senegal _2000

Envelope phylogeny: maximum likelihood

091 KF383016_Senegal_2001
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068 077 KF383033_Senegal 1979
078 071 KF383032_Senegal 1979
KF383034_Senegal _1979
HQ234500_Nigeria_1968
073 HQ234499_Malaysia_1966
1 EU545988_Micronesia_jJun-2007
066 JN860885_Cambodia_2010
KF993678_Canada_19-Feb-2013
K)634273_Cook
— KJ776791_French Polynesia
0-63 0-85 L— Zika virus Brazil
0-62 KR815990_Brazil 2015
KR815989_Brazil_2015
KR816336_Brazil_May-2015
097 KR816334_Brazil_May-2015
— KR816333_Brazil_May-2015
L KR816335_Brazil_May-2015
DQ859059_Uganda
1 97— KF383035_Uganda 1963
AF372422
I KF383115
1 KF268949_Central
\—‘E KF268948_Central
1 KF268950_Central
1 1 AY632535_Uganda
,1—': NC_012532_Uganda
083 HQ234498_Uganda_1947
B LC002520_Uganda
KF383118
) — KF383119
L KF383121
089 KF383037_Cote_d'lvoire
KF383036_Cote_d'Ivoire
4':; KF383046_Cote_d'Ivoire
KF383038_Cote_d'lvoire
— KF383025_Senegal _1997
L KF383024_Senegal 1997
0-84 KF383027_Senegal_1997 H
———{087 _ KF383026_Senegal 1997 African sequences

KF383022_Senegal 1997
—E KF383023_Senegal _1997
KF383117



JX041632_India_Madras_state_1955
GQ851604._India_1957

—— AF013406

L - DQ859064_South_Africa

HQ234500_Nigeria_1968
————— KF383107_C6te_d'lvoire_1990

L 994 (£383106_Cote_d'Ivoire_1990
KF383117
KF383089_Senegal_2002
KF383113_Céte_d’lvoire_1980

KF383101_Senegal _1997
KF383098_Senegal 1997
KF383099_Senegal _1997
KF383097_Senegal _1997

HQ234501_Senegal 1984

KF383085_Senegal 1969
KF383116

KF383088_Senegal _1979
KF383087_Senegal _1979
KF383114_Senegal _1979

KF383115

1065 KF383119

KF383118
KF383091_Senegal _2001
KF383092_Senegal_2001
KF383093_Senegal 2001
KF383086_Cote_d'Ivoire_1999

AY632535_Uganda
LC002520_Uganda
HQ234498_Uganda_1947
AF013415

— KF383104_C6te_d'lvoire_1999

L KF383103_C6te_d'Ivoire_1999

DQ859059_Uganda

HQ234499_Malaysia_1966
KM851038_Philippines_09-May-2012

———— EU545988_Micronesia_Jun-2007

1074 KF258813_Indonesia_2012
JN860885_Cambodia_2010

NS5 phylogeny: maximum likelihood

KF993678_Canada_19-Feb-2013
KM851039_Thailand_19-Jul-2014

K)873160_New_Caledonia_02-Apr-2014

—— KM078936_Chile_Easter_lsland_01-Mar-2014
{ K)873160_New_Caledonia_03-Apr-2014
KM078933_Chile_Easter_lIsland_17-Feb-2014

KM078961_Chile_Easter_Island_24-Apr-2014
KM078970_Chile_Easter_Island_20-Apr-2014

1
0-94
0-96 0-78
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086 0-08
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|
d:
1
0-98 1
i
1 0-9

0-92 0-95
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o,
1
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i i
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KM078971_Chile_Easter_Island_21-Apr-2014

KM078930_Chile_Easter_Island_04_Apr-2014

KM078929_Chile_Easter_lsland_21-Mar-2014
— KJ776791_French_Polynesia_28-Nov-2013

L Zika virus Brazil

1 KF268949_Central_African_Republic African sequences
\—'E KF268950_Central_African_Republic
1 KF268948_Central_African_Republic_1976

Asian sequences

American sequences



African versus Asian strains

Open questions ???

v'Is there any difference in the pathology ?
v’ Viral fitness and replication?
v’ Vector transmission?

v'Diagnosis and antiviral development?



In vivo model of et el Wl il Ul
Zika infection <im
Zika researchers release real-time data on viral
infection study in monkeys

Raw data from macague experiment published dally online.

Declan Butler

23 February 2046

&, Rights & Permissions

WISCONSIN

UNIVERSITY OF WISCONSIN-MADRISOMN

N cj i

HRaf L Hey

David Olconnor Visiting UFRJ Gaonede Lehrar-Brey, part of 8 team that s expanmentally infectng macagques wih Zika wines, works with

Dlood-péasma samples at the University of Wisconsin-Madison.



Zika Experiemental Team - UWMD

Dr David O'Connor, whose 'ZEST' team at
the University of Wisconsin-Madison are
————= releasing Zika data in real time.

https://dholk.primate.wisc.edu/project/dho/public/Zika/public/ZIKV-001-public/begin.view

On February 15, we challenged 3 male Indian rhesus macaques with French Polynesian
Zika virus.

Each animal was challenged with a different dose:

* 826226 = 10° PFU

e 393422 =10° PFU

912116 = 10* PFU



10°
108
104

[Tt
e B

T

L =R B

“iral load

£

Plasma
.. viral load

LR -
T T T T T

o
-
g
[

Diags siivce Dka winds Bfscdos

10°
106
10°

SO000n_

FO0ME0

Urine
viral load

an

4 5 b 7 5

Mawe claea Fila wrie Infartinm

-
[
"



Neutropism of Zika (CSF)

Viral loads: C5F
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|

To view the data:
https://dholk.primate.wisc.edu/project/dho/public/Zika/public/ZIKV-001-public/begin.view

* monkeys health (weight, biochemistry and metabolic tests)
 Immunophenotyping (CD4%, CD8%, NK%, cytokine production).
e Tissues necropsy

New round of infection in pregnant monkeys.



Future Perspectives of microcephaly cases

v’ Incresaing the numbers of cases to be
analysed (14 cases described by Adriana
Melo)

v’ Virus identification in the samples (RT-PCR,
metagenomics and
immunohistochemistry)

v Inflammation status (cytokine storm).
v' Cellular Pathaways modulated by Zika

infection (transcrpitome of infected
tissues)

Neonate with Arthrogryposis



Zika identification in neonates

S.OOO]_ Pos espera espera Neg Neg Neg Pos espera Neg Neg Neg Neg
S.0002 Pos Neg Neg Neg Neg

S.0003

5.0004 ... copers pos

S.0005 Neg espera espera Neg Pos Neg

S.0006 espera espera espera espera Neg

S.0007 Pos espera espera Neg Neg Neg Neg Pos Pos Neg Pos espera Pos Neg Neg Neg AL
S.0008 espera

S.0009 Neg espera Neg Neg Neg Neg espera Neg Neg Neg Neg Neg
S.0010 Pos

S.0011 Neg espera

S.0012 Pos espera

S.0013 Pos

S.0014 espera Neg Neg



Zika Br

African reference 766
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Zika infected neurospheres

Non infected Zika Br

Neuroesferas ndo infectadas 24h Neuroesferas infectadas (1:10) 24h

Neuroesferas ndo infectadas 48h Neuroesferas infectadas (1:10) 48h

i)

Barra 50um




Conclusions

e The only virus identified in the liquid amniotic fluid of microcephaly
cases by viral metagenomics was Zika.

e Zika-BR more related to French Polynesia sequences.

* In vivo monkeys models recapitulate the human infection with
viremia peaks.

 Virus-cell interactios studies should be performed camparing
African and Brazilian Zika viruses to elucidate virus neurotropism
and pathology.

e All the raw sequence data was deposited as SVA file in the
viromica.org to general public.

* |ncreasing the Encephalitis cases non Guillain-Barré
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specificas sempre se
S OU Menos, a epidemia,
ca inteiramente”.

Foucault
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anitaria

DVS — reunides diarias de

nto das acoes;

arios — reunioes periodicas sobre as acoes,
especificidades dos distritos

manais com todos os gestores da SMS

iarias entre a diretoria da DVS e o Secretario e ou
o Adjunto de Saude — balanco das acdes e
de estrategias e necessidades



para enfretamento da Epidemia

Melhoria da notificacdo / Vigilancia epidemiolégica

Atencdo aos doentes

Intensificacao de acoes de controle vetorial
Mobilizacdo da sociedade / educagao em saude

Divulgacao de informacdes




gilancia Epidemiologica



Melhoria da notificagéo Sensibilizacao dos profissionais e
Vigilancia epidemiologica

servicos de saude da Rede

Captacao de casos atraves do
“disque-saude”




Melhoria da notificacao Reunido com Equipes e Responsaveis
Vigiléncia epidemiolégica Hospitais e Laboratérios da Rede Privada

Busca ativa das notificacdes de casos
Simplificacao da Ficha de Notificacao de Casos hospitais e laboratérios (motoboys)

Investigacdo domiciliar, hospitalar e
em servicos de necropsia




tencao aos Doentes



n O 41zZ2m<>=Z2—m2> -

Acoes de atencao aos doentes

Outros médicos

Médicos da rede municipal (Sociedade aSVTEEISNE)

Enfermeiros supervisores do PACS Sociedade de Pediatria

Unidades de Saude da Rede Privada

Agentes Comunitarios de Saude
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Conduta e Notificacao
elaborado pela DVS
Enviado para todos os médicos
do Recife
e unidades de saude

FLUXOGRAMA PARA ATENDIMENTO
DE CASOS SUSPEITOS DE DENGUE
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Panfleto
informativo

distribuido com
o0s doentes

 DENGUE: Cuidados

> Beber bastante liquido: dgua, suco
de frutas, soro caseiro, dgua de coco,
sopas, leite, chd.

» As mulheres com dengue devem
continuar amamentar as criancas.

> Repouso durante a doenca.

Se aparecer um ou mais dos
segquintes sintomas, procurar
imediatamente assisténcia meédica,
porque pode ser Dengue
Hemorragica:

Fezes pretas:

Tonturas, vista escura e desmaio;
Muito sono cuagitacdo;

Dores de barriga:

Vémito frequente;

Pele pdlida, fria, seca;

Faltade ar,dificuldade de respirar;

YYYVYVYVY

Ndo tomar AAS, Aspirina,
Sonrisal, Doril, Melhoral ou
qualquer outra medicagdo que
tenha acido Acetil Salicilico ou
antiflamatérios como Cataflan,
Voltaren, Scaflan, Tylatil,
Profenid, Diclofenaco.

SECRETARIA DE SAUDE




ontrole vetorial
e
Ilizacao Social



Ambiental

Implantar uma politica, guiada pelos principios da universalidade,
equidade e integralidade, que envolva o planejamento, a execucao e
a avaliacao de servicos e acdes dirigidas ao meio-ambiente com o
proposito de promover e proteger a saude na populacao do Recife a
partir da identificacdo, eliminacdo e/ou reducdo das situacdes ou dos

fatores de risco associados a ocorréncia de doencas e agravos.




vigilancia epidemioldgica, de controle, de

aude e de informacao em saude dirigidas ao:

0 biologico (setor fauna) para reduzir a

de: * Doengas transmitidas por vetores, raiva e agressdes por
animais; leptospirose;
acidentes provocados por animais sinantrépicos e

peconhentos.

eio fisico bioldgico (setor agua)

eio fisico bioldgico (setor solo)

uuuuuuuuuuuu

eio social (setor moradia)



ONTROLE VETORIAL

Inicio do primeiro ciclo

|dentificacdo e eliminacgao fisico / mecanica de
criadouros

|dentificacdo de resisténcia do vetor ao Temefods

Pleito para mudanca de larvicida ao MS (marco)

Inicio do uso do BTl em abril de 2002



ONTROLE VETORIAL

Uso de ovitrampas — retirada de ovos

Acdes conjuntas com a EMLURB nos
Cemitérios e Pracas Publicas

Reuniao com ANVISA
Intensificacao de acdes nos Hospitais



ONTROLE VETORIAL

Incremento das acdes em outros locais vulneraveis

Dia D nas Construcdes Civil — treinamento dos responsaveis

ADEMI — Reduzir o numero de Recusas
em Prédios Residenciais

Reuniao com o Ministério Publico
(Acesso a Imoveis Fechados)

Canteiros vistoriados

0s canteiros de obras do Recife
foram entem alvo de um trabalho
reforgado de combante i dengue. A
a¢do foi programada porque nes-
ses lcais niem sempre 0s reservi:
torios de dgua sio vedados, 0 que
facilita a veprodugio do mosquita
Awdes aegypi. As visitas dos agenies
se concentratam no Distrito Sani-
tario V1, que engloba os bairros da
Zona Sul da cidade. E as constru-
cies que ficam nas imediagbes da
avenida Boa Viagem foram as pri-
meitas a serem vistoriadas por uma
equipe de sete agentes.

Na avaliagio do gerente do Dis-
trito, Marne Portela, a divulga-
i prévia de inforniagoes sobre
adengue levou a maioria dos can-
\¢iros visitados  tomar providén-
cias quanto a proliferacdo do mos-
quito. “Encontramos muitos
focos, mas & nossa expectativa
era encontrar mais. Pelo visto, 4
conscientizagio j4 comegou nes-
ses locais™. Segundo Pertela, os
tanques que armazenam a dgua
usada pelos operdrios ainda sio

05 POLEDS em (jue se enconira o
maior nimero de larvas do Aedes.
Num dos canteiros visitados
ontem, entreas avenidis dos Nave
gantes ¢ Conselheiro Aguiar, os
mais de 50 operdrios até ajuda-
ram os agentes desatide na busca
pelos foeos do mosquito, Isso por
que eles receberam aula sobre den-
gue, programada pela construte-
ra. “Por iss0, estamos agora tam-
pando todos os lugares que guar-
dam dgua’, informou o zjudante
de pedreiro, José Martins da Silva.
No proximo dia 5, 0 Sindicato
da Habitagdo de Pernambuco
{Secovi) ird promover uma pales-
trd com sfndicos e administrado-
Tes de condominios sobre A den-
gue. Oencontro fol acertado apds
uma reunido entre os dirigentes
da Secoviea Secretaria de Satide
do Recife. A palestra, que ird con-
tar com a presenca da bidloga
Sinara Batista, terd como objeti-
vo orientar sobre os procedimen-
tos que devem ser adotados para
eliminar focos do mosquito.



Acao nos mercados publicos =
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Acdo nos cemitérios ’ Agéo em Eraga
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Agentes de Saude (Ambiental e Comunitario

em acao nas comunidades




A partir do diagnostico
de uma concentracao
de casos em areas
proximas a obras de
construcao civil e da
constatacdo de recusas
dos condominios de
classe média em
receberem os ASA




PLANILHA DE ORIENTACAO PARA MONITORAMENTO DE CRIADO UROS DO AEDES AEGYPTI

Prefeitura do Recife

apfe por e vido we By
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CRECHES E ABRIGOS

CLUBES/CENTROS SOCIAIS

DEPOSITOS DE VEICULOS

EDIFICIOS/CONJ. RESID. (INTERIOR)

ESCOLAS/UNIV ERSIDADES
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FERRO VELHO

HOSPITAIS E POSTOS DE SAUDE

INSTITUICOES PUBLICAS

JARDINS/QUINTAIS

MERCADOS

OBRAS

PARQUES/PRA CAS/SEMENTEIRAS

PRAIAS

RESIDENCIAS (INTERIOR)

SHOPPING

TEATROS/CINEMAS

TERRENOS BALDIOS

VIAS PUBLICAS
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Coleta de garrafas

)

Pet
Premiacao das
escolas que mais

coletaram.

CEHCIENRERES
para confeccao de

ovitrampas




Acoes com a
populacao

Amigos do Recife
Contra a Dengue
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Prefeitura do Recife
Secretaria de Saude

ﬁ Diretoria de Epidemiologia e Vigilancia a Saude
Diretoria Executiva de Epidemiologia

DENGUE NO RECIFE

Informes diarios

Dengue

nforme Eplaemiologico

iario spbre

ATENCAO: A diferenca entre o nimero de casos deste Informe e o registrad Informe anterior
(de 05-04-2002)NAO ¢é referente ao nimero de casos ocorridos nas @iim2 horas. Esta diferencd

raflatn a nantanin da nncne (rine nrimairne cinda

ma dnnanna cirniram a nartir da 19 9001\ A A

Numero de casos de Dengue Notificados, Confirmado®escartados e em
Investigacdo, segundo Distrito Sanitario. Recife, 3-12-2001 a 08-04-2002*

PREFEITURA DO RECIFE
5 oarn e o 4

macao — Populacao e Midia

oletins eletronicos

A Sadde
% DENGUE
INFORMACOES BASICAS PARA
INTERNAUTAS

TRANSMISSAOC DA DOE

PREFEITURA DO RECIFE
5 re > RECIE| .. o - s e

D QUE E DENGUE?

A dengue € uma doenga febril aguda, de eticlogia viral e de
evolugao benigna, na forma classica: e grave quando se
apresenta na forma hemorragica.

A dengue € hoje a mais imperiante arbovirose que afeta o
homem e constitui-se em sério problema de satde piiblica no
mundo, i ite nos par: ir icais, onde as

cor do ambiente faverecem o desenvolvimento e a
proliferaciio do Aedes aegypti, principal mosquito vetor.

N°DE CA SOS
SDAISFTRAI;IOO Notificados| Confirmados Em Investigagédo Descartados
D. Classica D. Hemorragica] D. Classicd D.Hemorraga

| 2483 2195 01 244 06 37
1 3972 3540 09 106 23 294
11 5552 4938 11 218 09 376
v 4783 3582 17 513 51 620
\% 4641 4276 04 20 13 328
Vi 7890 6715 19 272 76 808

RECIFE 29321 25246 61 2474 178 2463

Fonte: Diretoria de Epidemiologia e Vigilancia a &ke / Distritos Sanitarios — Secretaria de SaldeRdxife
* Dados provisérios, sujeitos a revisao.

Obitos Notificadosde Dengue Hemorragica. Recife, 2002*

Data do Obito Sexo Idade (em anos)| Bairro de Residéncia Situagéao
19/02/2002 feminino 31 Campo Grande Confirmadqo
19/02/2002 masculino 21 Torre Suspeito
21/02/2002 masculino 74 Iputinga Suspeito
23/02/2002 masculino 58 Santo Amaro Confirmadqo
02/03/2002 masculino 45 Iputinga Suspeito|
04/03/2002 feminino 50 Pina Suspeito
14/03/2002 feminino 03 Ipsep Suspeito
12/03/2002 masculino 49 Afogados Suspeito|
23/03/2002 feminino 37 Arruda Suspeito

Fonte: Diretoria de Epidemiologia e Vigilancia a &te / Distritos Sanitarios — Secretaria de SaldeRdmife
* Dados provisoérios, sujeitos a revisé

A dengue € causada por um virus. S&c conhecidos guairo
sorotipos: 1, 2, 3 e 4.

Os wetores sao mosquitos do género Aedes. Nas Ameéricas, o
virus da dengue persiste na natureza mediante o ciclo de
transmiss&o homery Aed aegypti—homem. O Aedes
aibopictus, ja presente nas Américas e com ampla dispersao
na regide Sudeste do Brasil, € o vetor de manutengio da
dengue na Asia, mas até o momento ndo foil associado &
transmiss3io do virus da dengue nas Ameéricas. A fonte da
infecgdo € o homem, hospedeiro vertebrado.

Observacio: ©O mosquito que transmite a filariose & outro:
Cefex

= ~
Recife
2002
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& e R e s de ° & Sadde
QUAL A CAUSA DA DENGUE? ~ COMO SE TRANSMITE A DENGUE? ’5& -

A transmissdo se faz pela picada dos mosquitos Aedes
aegypti, no ciclo homem—Aedes aegypfi—homem. Apds um
repasie de sangue infectado, o mosguite esta apio a
fransmitir o virus, depois de 8 a 12 dias de incubacdo
extrinseca.

PODE-SE CONTRAIR DENGUE ENTRANDO EM CONTATO
DIRETAMENTE COM UMA PESSOA DOENTE?

MNao ha transmissao por contato direte entre uma pesseoa
sadia e um doente ou indiretamente com suas secregdes,
nem com fontes de agua ou alimento.

PREFEITURA DO RECTEFE
- Sacrataria do Satide- Diratoria de Epidemioiogia & Vigilancia & Sadda

© QUE ACONTECE SE © MOSQUITO Aedes aegypli PICAR UMA
PESSOA DOENTE?

©O mosquitc podera se infectar com o virus e posteriormente
transmiti-lo a cutras pessoas. mantendo o ciclo: homem -
Aedes aegypti- homem. O periodo de viremia comeca um dia
antes do aparecimento da febre e wvai até o sexto dia da
doenca.

QUANTO TEMPC APOS A PICADA DO MOSQUITO INFECTADO,
SURGEM OS SINTOMAS OU SINAIS DA DOENCA?

Apds 3 a 15 dias, sendo em média de 5 a 6 dias.

PREFEITURA DO RECIEE
e Satide - Di 1 2 * = Sneia & Sadda

Ty
QUALGUER PESSOA PODE ADOECER DE DENGUE? / =

Uma vez exposta aos virus da Dengue, qualguer pessoa
pode adoecer. A suscetibilidade ao virus da dengue &
universal.

UMA MESMA PESSOA FODE TER DENGUE MAIS DE UMA VEZ?

Pode, pois a imunidade € permanente somente para um
mesmo sorotipe (homéloga). Ou seja, uma pessoa pode ter
tido dengue pelo virus 1 e, posteriormente, ter dengue pelo
virus 2, ou pelo virus 3, ou pelo virus 4.




Informacoes
sobre o vetor
veiculada pela

Imprensa
a partir de
dados da
Secretaria
de Saude do
Recife

D O QUE FAZER PARA
ELIMINAR OS CRIADOUROS

‘ﬁE Todos os objetos que podem acumular agua
de chuva (copos descartaveis, tampas de
refrigerantes, cascas de coco, etk deveriser
esvaziados &, se nao serviremmais, colocados em
lixeiras tampadas

oy

{14 Agua das jarras de flores: deve ser trocada
disas vezes por semand e 4 jarra bem lavada para
eliminar ovas do mosquito que podemlicar
aderidos as paredes. Deve se evitar o cultivo de
plantasemvasos com dgua (utilizar terma)

- ‘ ﬂ Lata: deve ser furada antes de ser descartada,
para quie hao acumule agua e colocadas em lixeira
tarnpada

=+ Svasos de flores ou plantas; manter o prato
que fica sob 0 vaso sempre seco (Usarlerrd se for
preciso)
Eﬁamfas vazias:devem ser guardadas de
cabeca para baixe em locais cobertos

ﬁ?neusvelhos: devemser furados para escoar
agua de chuva e guardades em local coberto

7/ Caixas d'dgua, bacias sanitérias e cisternas
dos prédios ou construcoes:devern ser limpas
comfreqiiéncia e mantidas cobertas

i Cavidades demuros, pedras e arvores:devem
ser tampadas com barro ou cimento

S Gargalos e fundos de garrafa fixados em
muros: devem ser preenchidos com barro ouareia
grossa

F_lcireir_a's existentes em camitérios: devemser
furadas porbaixo, ou preenchidas comareia

) Vela de andiroba

Apenas inibe o apetite do
mosquito. E precisa ficar acesa
permanentemente emtodos 0s
comodos do imovel, o gue gera
risco de incéndio

) Repelentes e Inseticidas.




s Informacoes
la como principio

gramas de Auditorio; Entrevistas)

0sios
las (Radio Escola de Cursos de Jornalismo, Escolas Publicas e

tras Instituicdes, Publicas e Privadas



iologica

Casos notificados: 40.402 ; 35.399 confirmados,
4745 descartados.
Dengue Hemorrdgico - 213 casos; 14 dbitos

Casos notificados: 1.172; 130 confirmados,
954 descartados.
03 casos de FHD autéctones; 02 importados; 01 dbito suspeito.




Média dos indices de infestagéo predial por Aedes a
Sanitario, verificados nos 6 ciclos de visitas do a

eqgypti, por Distrito
no de 2003.




%° recipientes positivos

Distribuicéo, por tipo, de recipientes infestados p

bimestral no ano de 2003. Recife.

or Aedes aegypti em cada ciclo de visita

»

PROGRAMA DE SAUDE AMBIENT 0
-
.

100,00
80,00
60,00
40,00
20,00
0,00 Cx.d'a Mat / Recipi
Pneu X,' ‘aguae Vasode Planta at.const Descartaveis |Pogo/ Cisterna ecipiente Qutros Armadilha Pool
similares Pecacarro natural
@ Ciclol 1,31 76,29 4,50 0,44 5,35 195 0,06 9,67 0,06 0,38
@ Ciclo2 1,74 66,58 5,19 0,90 9,49 2,18 0,35 13,46 0,03 0,09
0 Ciclo3 3,58 64,77 4,24 1,28 11,24 1,40 0,23 13,26 0,00 0,00
0 Ciclo4 3,89 62,19 4,66 0,81 11,09 1,77 0,27 15,06 0,23 0,04
@ Ciclo5 1,99 70,42 4,74 0,38 8,30 2,37 0,00 11,80 0,00 0,00
@ Ciclo6 77,08 4,86 0,22 6,86 2,49 0,32 7,51 0,00 0,05




»

Ae. albopictus coletados em armadilhas de
com larvicida bioldgi co a base de Bti,
e (cinco meses).
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sao do tipo residencial

para armazenamento de agua

e. aegypti e 38,28% por Ae. albopictus

0 mil ovos sequestrados em ovitrampas

aladas em diversos e importantes pontos estratégicos. )

= Qvitrampas instaladas em diversos bairros da cidade —
ferramenta de controle de Aedes (sequestro de grande

numero de ovos)



Apoio da Fiocruz Pernambuco

e Capacitacao dos Agentes de Saude Ambiental (cerca de 900 agentes
treinados)

* |dentificacao da resisténcia vetorial ao Lavircida entao em uso (Temefos)

e Evidéncias cientificas da eficacia do Lavircida Biologico (BTI),
subsidiando a reivindicacao ao MS para adocao do mesmo no Recife

e DiscussoOes sobre a estratégia de utilizacao de Ovitrampas, nao apenas
para monitoramento, e sim para retirada de ovos do ambiente




"ntegracao das Vigilancias Epidemio

mReconhecimento do trabalho realizado po
setores da sociedade

alorizacao da equipe técnica

ao intra e interinstitucional

lvidade do trabalho articulado

(pico 8-102 SE com comportamento



= Sensibilidade do Sistema
= Consolidar o Programa de Saude
= Controle vetorial em uma cidade com as

do Recife
Eliminacao fisico e mecanica; uso de ovitrampas

da sociedade em periodo nao epidémico

divulgar informacdes
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