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Background

• 1947 – First viral isolation from blood of Rhesus monkey. Zika forest, Uganda; 



• 1952 – First human cases Nigeria; 

Background



Virus phylogenetically close to other flavivirus transmitted by mosquitoes

Dengue, yellow fever, West Nile Fever, Japanese Encephalitis virus, Ilhéus, 
Rocio and St. Louis

Molecular epidemiology

RNA virus with a serotype and two genotypes: African and Asian.

Isolation in the genus Aedes

Ae. Aegypti, Ae. africanus, Ae. apicoargenteus, Ae. luteocephalus, vitattus Ae, 
andAe. furcifer

Zika Virus



Transmission

Midguts and salivary 

glands infection rates of 

ZIKV in Ae. Aegypti

(n=120) at different days 

post-infectious 

bloodmeal



Fonte: Euro Surveill. 2014;19(13):pii=20751

Fonte: Euro Surveill. 2014;19(14):pii=20761

Transmission



Fonte: Emerg Infect Dis. 2011

Fonte: Emerging Infectious Diseases Vol. 21, No. 2, 2015

Transmission



• Between 1947 and 2007 cases reported in Africa and Asia: no severe 

forms, no epidemic behavior

• First cases outside of Asia and Africa

2007: outbreak in Yap Islands, Micronesia, (8000 cases)

2013: French Polynesia epidemic (~ 30,000 cases)

2014: simultaneous outbreak in the Pacific: dengue, chik and zika

2014: 1st detection in the Americas, Easter Island, Chile, 2014

Epidemiology



Fonte: The Lancet Vol 384 November 1, 2014

Emerging Arbovirus 

Pacífic, 2007 - 2014

Epidemiology



Fonte: Euro Surveill. 2014;19(41):pii=20929

Epidemiology



Emerging Infectious Diseases Vol. 21, No. 10, October 2015

• March 26th 2015 – first case series of Zika vírus infection (trought PCR).

Epidemiology



Vírus Zika Circulation

Fonte: CDC, outubro 2015.



Confirmed Zika virus cases in Brasil, 2015.

Confirmed Zika virusLast updated in October 2015
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1Banco disponível em 06/10/2015; 2FormSus acessado em 08/10/2015; 3Boletim nº7 de 02/10/2015

Zika Vírus
SINAN 

NET
FORMSUS BOLETIM

Rondônia 2 0 -
Acre 0 3 -
Amazonas 0 0 -
Roraima 25 349 -
Amapá 0 0 -
Para 97 65 -
Tocantins 37 10 -
NORTE 161 427 -
Maranhão 36 130 -
Piauí 4 25 -
Ceará 587 0 -
Rio Grande do 
Norte 228 6.177 -
Paraíba 116 81 -
Pernambuco 2 0 -
Alagoas 485 383 -
Sergipe 0 0 -
Bahia 19.369 77 56.318

NORDESTE 20.827 6.873 56.318

Zika Vírus
SINAN 

NET
FORMSUS BOLETIM

Minas Gerais 3 0 -

Espirito Santo 2 0 -
Rio de Janeiro 208 1 -
São Paulo 61 0 -
SUDESTE 274 1 -
Paraná 8 0 -
Santa Catarina 0 0 -
Rio Grande do Sul 2 0 -
SUL 10 0 -
Mato Grosso do 
Sul 5

0 -

Mato Grosso 17 0 -
Goiás 1 10 -
Distrito Federal 8 0 -

CENTRO-OESTE 30 10 -

BRASIL 21.302 7.311 56.318

Confirmed Zika virus cases in Brasil, 2015.



Zika virus dection and isolation

• Real time RT-PCR
• Serum, up to 5 days after the onset of ilness (it may be

considered up to 7 days) 

• Urine, up to 12 days after the onset of ilness

• Serology
• It may be positive from 7 days after onset

• Often cross-reactive with Dengue tests

• Isolation
• Efforts may be made in RT-PCR positive samples in mosquito 

cells (C6/36)





Manifestações Clínicas

Fonte: N Engl J Med 2009;360:2536-43.



Clinical Characteristics

Zika confirmed cases 
Fiocruz, 2015 (n=58)

• Rash: 56

• Febre: 36

• Cefaléia: 34

• Artralgia: 33

• Prurido: 32

• Mialgia: 28

• Dor retro orbital: 23

Conjuntivite: 22

Adenomegalia: 16

Edema articular: 13

Náusea: 9

Vômito: 3

Diarréia: 1



Fonte: S. Ioos et al. / Médecine et maladies infectieuses 44 (2014) 302–307

Clinical Characteristics



Fonte: Euro Surveill. 2014;19(9):pii=20720

Complications

Fonte: Emerging Infectious Diseases Vol. 21, No. 5, May 2015



Fonte: S. Ioos et al. / Médecine et maladies infectieuses 44 (2014) 302–307

Complications



October 22: reported by SES / PE 26 cases of newborns with microcephaly in different 

public and private hospitals in different regions of the state.

Newborns with head circumference (HC) lower than expected for age and gender.

November 12: the Ministry of Health declared Emergency in Public Health based on  

microcephaly of occurrence

Microcephaly



Brazilian States with confirmed Zika virus detection and Microcephaly cases
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Direct link
- Two pregnants (18-19 wk

gestation with Zika virus-related 
exanthema and arthralgia)

- US images
- Calcification in brain fetus 

(20wk)
- Microcephaly at 28 wk

- Laboratory results
- Mother’s urine and serum 

negative (28 wk gestation)
- amniotic fluid positive for 

Zika (viral loads 10,000 
higher than often found 
found in adults with 
exanthema) 



Peso: 4.140g        Estatura: 48cm          PC: 31cm

Fonte: Prof. Kleber Luz



Fonte: Prof. Kleber Luz



Fonte: Prof. Kleber Luz



Possible antiviral interventivos against zika virus
infection (by rational)  
• Broad spectrum antivirals

• Ribavirin - Controversial effects towards Dengue. Not recommended during pregnancy – including 
prior to 6 mo and to male partners

• Favipiravir - Effective against YFV and WNV. No data on pregnancy displayed. It has been used during 
the Ebola outbreak (any evidence of safety in pregnant?) 

• Successful therapies to other Flavivirus (HCV-driven therapy)
• Ribavirin (mentioned above)

• Ledipasvir (iNS5A, fosfoprotein) and Sofosbuvir (iNS5B, RNA polymerase) - No adequate and well-
controlled study in humans. In animal reproduction studies, no evidence of adverse developmental 
outcomes

• Paritaprevir (iNS3/4A, serine protease),  ombitasvir (iNS5A, fosfoprotein) and dasabuvir (NS5B, RNA 
polymerase)- No adequate and well-controlled study in humans. In animal reproduction studies, no 
evidence of adverse developmental outcomes. Used in combination with ritonavir (besides an HIV 
protease inhibitor, it blocks a human CYP3A to slow down the other drugs metabolism)

• Non- and PEG-IFN – Effective against Dengue 2 infection in macques. Not recommended during 
pregnancy 

• Other viral protease inhibitors?
• Caveat: HIV protease is an Asp-protease, whereas Flavivirus protease is a Ser-protease

https://en.wikipedia.org/wiki/Ledipasvir
https://en.wikipedia.org/wiki/Sofosbuvir
https://en.wikipedia.org/wiki/Paritaprevir
https://en.wikipedia.org/wiki/Ombitasvir
https://en.wikipedia.org/wiki/Dasabuvir


Opportunities

• Epidemiological studies
• Retrospective analysis of microcephaly cases
• Prospective analysis of serological status.
• Pregnant cohort
• Neurological complications

• Clinical management
• Experimental intervention protocol for pregnant and non-pregnant 

zika virus-infected individuals (driven by the discussion from the 
previous slide)

• Technological development
• Antivirals (screen a library of compounds from synthetic, natural and 

biotechnological origins)
• Immunotherapy 
• Specific serological tests (virus immunome) 


