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ZIKA ZIKA VIRUS (ZIKV)VIRUS (ZIKV)

�� ZIKVZIKV is a singleis a single--stranded RNA stranded RNA virus of virus of the the FlaviviridaeFlaviviridae familyfamily, , 

FlavivirusFlavivirus genus (as DNV, YFV, genus (as DNV, YFV, JEV, WNV JEV, WNV andand SLE SLE virusesviruses).).

�� TwoTwo major major lineageslineages: : AfricanAfrican andand AsiaticAsiatic..

�� TransmittedTransmitted byby arthropods, (arthropods, (AedesAedes genus).genus).

� Other modes of transmission: transfusional, in utero and 

sexual transmission (mmale ale and female partners who become infected and female partners who become infected 

should should use use condoms condoms for for 6 6 months)months)1-2.should should use use condoms condoms for for 6 6 months)months)1-2.

1. http://wwwnc.cdc.gov/eid/article/20/6/14-0138_article

2. Cunha et al. Genome Announc 2016; 4(2):e00032

ZIKV was detected among Neotropical primates, anticipating 

that they could act as reservoirs, similar to the sylvatic cycle of 

yellow fever in Brazil. Favoretto S et al. bioRxiv Apr. 20, 2016





Asymptomatic presentations are frequent, but infection can 

cause a broad range of clinical symptoms, presenting as a 

“dengue-like” syndrome .

Fever, pruritic rash, arthralgia, conjunctival hyperemia. Other 

symptoms include muscle pain, headache, edema of 

extremities retro-orbital pain, and vomiting.

Clinical Manifestations

Ioos et al. Médecine et maladies infectieuses 44 (2014) 



ClinicalClinical manifestationsmanifestations

Macular rash

Edema and erythema of the malar region of the face and conjunctival injection.

Macular rash

Hyperaemia/ petechiae in the palate soft lymph node



Laboratory Diagnosis

• RT-PCR: During the first 5-7 days after the onset of symptoms, • RT-PCR: During the first 5-7 days after the onset of symptoms, 

First symptoms 

Infection

Incubation 

period

Time (days)

Laboratory diagnosis by RT-PCR and serology (IgM and IgG) for Zika virus

• RT-PCR: During the first 5-7 days after the onset of symptoms, 

(acute phase, viremic period) RNA can be detected in serum. In 

urine ZIKV may persists longer. 

• Serology (ELISA or inmunofluerescence): IgM or IgG can be 

positive after 5 to 6 days following the onset of symptoms. 

• Should be confirmed with neutralizing ZIKV antibody titers, at

levels ≥4-fold higher than those against dengue virus. (cross-
reactivity with other flaviviruses, especially dengue and yellow fever).
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urine ZIKV may persists longer. 

• Serology (ELISA or inmunofluerescence): IgM or IgG can be 

positive after 5 to 6 days following the onset of symptoms. 

• Should be confirmed with neutralizing ZIKV antibody titers, at

levels ≥4-fold higher than those against dengue virus. (cross-
reactivity with other flaviviruses, especially dengue and yellow fever).

CDC, 2016



HowHow ZikaZika virusvirus waswas introducedintroduced in in BrazilBrazil??
Four Pacific countries (French 

Polynesia, New Caledonia, Cook 

Islands, and Easter Island) in which 

ZIKV circulated during 2013-2014 

had teams engaged in this contest.

ZIKV sequences obtained in Brazil 

belonged to the Asian lineage and 

showed 99% identity with a sequence 

from a ZIKV isolate from French from a ZIKV isolate from French 

Polynesia (KJ776791)

Campos et al. EID 2015

Phylogenetic and molecular clock analyses show a single introduction Phylogenetic and molecular clock analyses show a single introduction 

of ZIKV into the Americas, estimated to have occurred between Mayof ZIKV into the Americas, estimated to have occurred between May--

Dec 2013. The estimated date of origin coincides with an increase in Dec 2013. The estimated date of origin coincides with an increase in 

air passengers to Brazil from ZIKV endemic areas, and with reported air passengers to Brazil from ZIKV endemic areas, and with reported 

outbreaks in Pacific Islands. outbreaks in Pacific Islands. 

Faria N R et al., Science (2016). 



Situação EpidemiológicaSituação Epidemiológica
• In may 2015, autochthonous transmission was confirmed in Brazil1.

• In 2016, until week 32, Brazil reported 215,317 probable cases of

Zika, of which 130,701 confirmed. 

• Incidence of 105 cases/100.000 hab.1 Mato Grosso, Tocantins, 

Bahia e Rio de Janeiro

• In 2017, only 1,320 cases confirmed until week 12 (incidence is 30 

times lower comparing to 2016).
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MoH, Zika webpage. 2017

2017



EpidemiologicEpidemiologic SituationSituation

3,133 cases in US, 

43 locally acquired

1. WHO 2016

Global spread of Zika virus, 2016



Regional climatic suitability as habitats for              

A. albopictus and A. aegypti

Much of central and 

Mediterranean Europe is 

potentially climatically suitable as 

a habitat for A. albopictus. 

For A. aegypti, Mediterranean 

areas of Spain, France and Italy 

as well as south-eastern Europe 

could potentially be a suitable 

Aedes albopictus Aedes aegypti 

ECDC, 2012

could potentially be a suitable 

habitat.



� Case control study providing evidence for Zika virus infection 

causing Guillain-Barré syndrome. 

� The incidence of GBS cases during the French Polynesian 

outbreak was estimated to be 0.24 per 1000 Zika virus infections

� AMAN type, characterized by distal motor nerve involvement, the 

absence of typical patterns and levels of anti-glycolipid antibodies. absence of typical patterns and levels of anti-glycolipid antibodies. 

(faster recovery).

Lancet, 2016

Time between reported viral syndrome and 

onset of neurological symptoms: 6 days (4–10)

Median age: 42 years (36–56)

Previous viral syndrome: (88%)

Duration of hospital stay: 11 days (7–20)

Duration of hospital stay for patients admitted 

to intensive care: 51 days (16–70)



�� SSignificant ignificant increases in the increases in the 

incidence of incidence of the the GuillainGuillain––BarréBarré

syndrome compared with syndrome compared with the the 

prepre--ZIKV baseline incidenceZIKV baseline incidence::

• Bahia, Brazil (172%), 

• Colombia (211%), 

• Bahia, Brazil (172%), 

• Colombia (211%), • Colombia (211%), 

• Dominican Rep (150%), 

• El Salvador (100%), 

• Honduras (144%), 

• Suriname (400%),

• Venezuela (877%)

• Colombia (211%), 

• Dominican Rep (150%), 

• El Salvador (100%), 

• Honduras (144%), 

• Suriname (400%),

• Venezuela (877%)

The incidence of the Guillain–Barré syndrome was 28% higher among males 

than among females (rate ratio, 1.28; 95% CI, 1.09 to 1.50) and consistently 

increased with age

Santos et al. NEJM 2016



In addition to its association with In addition to its association with GuillainGuillain--

BarréBarré syndrome, new data from endemic syndrome, new data from endemic 

areas suggests that ZIKV may be linked to areas suggests that ZIKV may be linked to 

other neurological outcomesother neurological outcomes

�� Acute MyelitisAcute Myelitis
MecharlesMecharles S et al. Lancet 2016S et al. Lancet 2016MecharlesMecharles S et al. Lancet 2016S et al. Lancet 2016

�� Acute Disseminated Encephalomyelitis (ADEM)Acute Disseminated Encephalomyelitis (ADEM)
Ferreira ML et al. Abstract Ferreira ML et al. Abstract atat AAN, 2016AAN, 2016



�� Median age: 47 y (35Median age: 47 y (35––57)57)

�� Median duration of ZIKV Median duration of ZIKV 

infection symptoms: 4 days infection symptoms: 4 days 

(3(3––5)5)

Median time from onset of Median time from onset of �� Median time from onset of Median time from onset of 

ZIKV infection symptoms to ZIKV infection symptoms to 

onset of the GBS: 7 days (3onset of the GBS: 7 days (3––

10)10)

Parra B et al. NEJM, October 5, 2016



�� In In OctoberOctober, 2015 , 2015 severalseveral pediatricianspediatricians fromfrom thethe

northeastnortheast regionregion startedstarted toto observe a observe a significantsignificant

increasedincreased numbernumber ofof newbornsnewborns withwith a congenital a congenital 

syndromesyndrome characterizedcharacterized byby microcephalymicrocephaly andand

otherother neurologicalneurological malformationsmalformations, , withoutwithout a a 

plausibleplausible cause.cause.plausibleplausible cause.cause.

�� TheyThey postulatedpostulated thatthat thosethose newbornsnewborns couldcould havehave

beenbeen infectedinfected in in uteroutero withwith ZIKV (a ZIKV ZIKV (a ZIKV 

outbreakoutbreak waswas occurringoccurring andand severalseveral mothersmothers

reportedreported a a febrilefebrile rashrash duringduring pregnancypregnancy).).



Uma nova epidemia

Neurological findings include microcephaly, calcifications 

in the periventricular parenchyma and thalamic areas, in the periventricular parenchyma and thalamic areas, 

ventriculomegaly, lissencephaly with agenesis of corpus 
callosum, cerebellar alterations and pachigyria.

Dr C Brito/K Luz



Uma nova epidemia

Dr C. Brito/K. Luz









ZIKV ZIKV MicrocephalyMicrocephaly BurdenBurden in in BrazilBrazil

• By April/2017: 13,364 

suspected cases of 

microcephaly reported 

• 2,621 confirmed, with 

211 lab-confirmed for 

ZIKV.

Confirmed cases of microcephaly 

and/or neonatal CNS alterations 

suggestive of congenital 

infections

ZIKV.



�Zika virus is highly neurotropic in 

mice and no virus has been 

recovered from tissues other than recovered from tissues other than 

the brains of infected mice

� DICK GW, ZIKA VIRUS (II). PATHOGENICITY AND PHYSICAL 
PROPERTIES. TROPICAL MEDICINE AND HYGIENE. 46 (5): 521-534. 

No. 5. September, 1952



IgM ELISA for ZIKV in the IgM ELISA for ZIKV in the 

CSF of 30 neonates with CSF of 30 neonates with 

microcephaly in Brazilmicrocephaly in Brazil

�� Samples of CSF and serum were Samples of CSF and serum were 

tested for IgM specific for tested for IgM specific for ZikaZika virus virus 

using capture ELISA based on CDC using capture ELISA based on CDC 

Emergency Use Authorization Emergency Use Authorization Emergency Use Authorization Emergency Use Authorization 

protocolprotocol

�� ZikaZika--specific IgM was detected in 30 specific IgM was detected in 30 

(97%) of 31 CSF samples and in 28 (97%) of 31 CSF samples and in 28 

(90%) of 31 serum samples.(90%) of 31 serum samples.

Cordeiro M et al. Lancet, 2016



NEJM, 2016NEJM, 2016



Evidence Evidence that maternal that maternal ZIKV ZIKV 

infection infection during the during the first first trimester trimester 

of pregnancy of pregnancy can result can result in in 

placental and fetal damage and placental and fetal damage and 

loss.loss.

Lancet, August 2016



Data suggest that the microcephaly epidemic is a result of Data suggest that the microcephaly epidemic is a result of 

congenital Zika virus infection

Araujo T et al. Lancet Infect Dis 2016; 16: 1356–63



�� 3 3 infantsinfants withwith

microcephalymicrocephaly andand

unilateral ocular unilateral ocular 

findingsfindings involvinginvolving thethefindingsfindings involvinginvolving thethe

macular region. macular region. 

Vbentura C. Lancet, 2016



Time Lags between Exanthematous 

Illness Attributed to Zika Virus, 

Guillain-Barré Syndrome, and 

Microcephaly, Salvador, Brazil
Acute rash 

cases

GBScases

• Cross-correlation of 

acute rash illness 

with A) GBS and B) 

microcephaly, 
5-9 weeks

Microcephaly 

cases

microcephaly, 

Brazil, 2015–2016. 

• Dotted horizontal 

lines indicate 95% 

tolerance intervals 

for a null model of 

no association

Paploski IAD, et al. Emerg Infect Dis. 2016 Aug 

5-9 weeks

30-33 weeks



116 ZIKV infected pregnant 

women.

Abnormal clinical and/or 

brain imaging findings in 

Brasil P et al. NEJM, 2016Brasil P et al. NEJM, 2016

brain imaging findings in 

42% of the live infants.

(55% of pregnancies had adverse outcomes after maternal 

infection in the first trimester, 52% after infection in the 

second trimester, and 29% after infection in the third 

trimester).



Male, 2 Male, 2 monthsmonths oldold. Born in 02/Jan/2016 . Born in 02/Jan/2016 atat 40 40 weeksweeks ofof gestationgestation, , withwith 3,095g; 3,095g; 

48cm; HC 48cm; HC 32.5cm. 32.5cm. MotherMother reportedreported a a febrilefebrile rashrash aroundaround thethe 2626thth weekweek ofof thethe

gestationgestation. . HerHer husbandhusband presentedpresented a similar a similar diseasedisease 3 3 weeksweeks earlierearlier, , afterafter

returningreturning fromfrom a a triptrip toto northeastnortheast BrazilBrazil. . 

NEJM, 2016

Positive results for ZIKV genome 

(PCR)  in sera; saliva; urine and 

plasma at 55 days and again at 

70 days of life. IgM+ and IgG +



1. T1. The true burden of the congenital disease he true burden of the congenital disease 

associated associated with with ZIKV is probably underestimated ZIKV is probably underestimated 

assuming that it is likely that a significant proportion of assuming that it is likely that a significant proportion of 

the affected newborns have subclinical manifestations the affected newborns have subclinical manifestations 

at birth, without microcephaly, preventing these infants at birth, without microcephaly, preventing these infants 

This case report in intriguing since it brings to 

discussion two key points:

at birth, without microcephaly, preventing these infants at birth, without microcephaly, preventing these infants 

to be diagnosed by the current to be diagnosed by the current ascertainment ascertainment 

methodsmethods, at least until later stages of the , at least until later stages of the childhood / childhood / 

adolescence adolescence 

2. If persistent viremia is present in these congenitally 2. If persistent viremia is present in these congenitally 

infected infants, can we expect further impact of the infected infants, can we expect further impact of the 

virus on CNS, eyes, virus on CNS, eyes, etcetc??



WhyWhy thethe occurrenceoccurrence ofof microcephalymicrocephaly andand otherother neurologicalneurological

congenital congenital malformationsmalformations relatedrelated toto maternal ZIKV maternal ZIKV infectioninfection duringduring

pregnancypregnancy waswas notnot detecteddetected beforebefore thethe outbreakoutbreak in in BrazilBrazil??

� In French Polynesia, the annual birth cohort

is 4,000 newborns

Taking in account the baseline incidence of

microcephaly and assuming a 10-fold higher

incidence rate we would see only 4-8 cases per 

year!!!!!

� In Brazil, the annual birth cohort is ~ 2.8 

million newborns, 

Capitals in the northeast are densely populated, 

facilitating the identification of an increased number

of newborns with neurological malformations

�Population in Brazil was naive to ZIKV, 100% susceptible to infection.
If ZIKV infection is associated with life long immunity, in places where the virus is 

circulating for years, a proportion of the women in childbearing age is likely to be 

previously infected, limiting the number of susceptible women. 



The The riskrisk ofof microcephalymicrocephaly

relatedrelated toto ZIKV ZIKV infectioninfection

waswas ~1% for ~1% for womenwomen

Lancet, 2016 Published online March 15, 2016

waswas ~1% for ~1% for womenwomen

infectedinfected in in thethe firstfirst

trimestertrimester..





Hearing Loss in Infants with Microcephaly and Evidence Hearing Loss in Infants with Microcephaly and Evidence 

of Congenital of Congenital ZikaZika Virus Infection Virus Infection ——

BrazilBrazil, November 2015, November 2015––May 2016May 2016

• Among 70 infants with microcephaly and laboratorial evidence 

of congenital ZIKV infection , 4 out of 69 (5.8%) presented 

neuro-sensorial hearing loss without other possible causes.

• Trend to increased risk in women infected during the first • Trend to increased risk in women infected during the first 

trimester of pregnancy and in more severe microcephaly 

cases

MMWR Morb Mortal Wkly Rep 2016;65:917–919



Potential therapeutic interventionsPotential therapeutic interventions

�� CChloroquine exhibited hloroquine exhibited antiviral activity against ZIKV in antiviral activity against ZIKV in 

VERO, VERO, human brain human brain microvascular endothelial, and neural microvascular endothelial, and neural 

stem cells. stem cells. 

�� Chloroquine reduced Chloroquine reduced in vitro in vitro the the number of ZIKVnumber of ZIKV--

infected cells, virus production and cell infected cells, virus production and cell death promoted death promoted by by 

ZIKV infection without cytotoxic effectsZIKV infection without cytotoxic effectsZIKV infection without cytotoxic effectsZIKV infection without cytotoxic effects

Delvecchio R et al. bioRxiv, May. 2, 2016



�� Neutralization studies with Neutralization studies with 

convalescent ZIKVconvalescent ZIKV--

immune immune sera identify sera identify a a 

single serotypesingle serotype

�� Infection Infection with a single with a single �� Infection Infection with a single with a single 

ZIKV strain elicits broadly ZIKV strain elicits broadly 

neutralizing antibodiesneutralizing antibodies

�� Strain Strain selection may not be selection may not be 

a critical parameter for a critical parameter for 

ZIKV vaccine ZIKV vaccine developmentdevelopment



Vaccines

� DNA-based vacines (NIH)

� Inactivated vacines

� Live attenuated, chimeric vaccines



Key points

� Co-circulation of dengue, zika and chikungunya occurred

for the first time in Brazil.

� The only intervention currently available to decrease the

burden of ZIKV disease and other arboviruses is mosquito

control, which, for Aedes spp mosquitoes has been

unsuccessful in our setting.

� The true burden of the congenital disease associated to

ZIKV is probably underestimatedZIKV is probably underestimated

� The potential teratogenicity of the ZIKV was established in

Brazil for the very first time.

� We still have unanswered questions: the role of co-

infections, previous infections and other risk factors in the

neurological outcomes and for congenital disease.

� Case-control and cohort studies are on going to address

these issues



Obrigado!

Gracias!
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