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Introduction

e Zika virus : Flavivirus, : RNA virus

e Zika fever symptoms : fever, maculopapular rash,
conjunctivitis and joint pain and it is

transmitted by Aedes mosquito

e [ncubation period : 4-7 days

Zika virus transmission worldwide



Flavivirus

Flavivirus

>70 species

Classification

By vector

1. Tick-borne

2. Mosquito-born
By disease

1. Encephalitis
2. Viral hemorrhagi



Countries or territories with reported confirmed

autochthonous cases of Zika virus infection in the past
two months, as of 19 January 2016
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Zika virus epidemic in Brazil: microcephaly increase

> 20 times in 2015 following the epidemic

Figure 3. Notified cases of microcephaly in Brazil from 2010 to 2015, with 14 states under
investigation, as of 28 November 2015
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Year reporting

Baseline of notification of microcephaly for Brazil: 2010 (n=153), 2011 (n=139), 2012 (n=175), 2013 (n=167) and 2014 (n=147).
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http://ecdc.europa.eu/en/publications/Publications/zika-virus-americas-association-with-microcephaly-rapid-risk-assessment.pdf

Zika virus epidemic in Brazil: potential association

with microcephaly

Table 1. Summary of number of microcephaly cases per 1 000 live births reported annually in the
fourteen Brazilian states that investigate microcephaly; 2010—-2014; 2015 data as of 28 November

2010-2014"

2009-2013> |

2015, as of 28 November

Yearly average
number of
microcephaly
cases

8.6
4.2
1.8
1.6
3.4

Number of
microcephaly
per 1 000 LB

0.06
0.09
0.04
0.05
0.08
0.05
0.06
0.05
0.06
0.05 12
0.03 12
0.03 2
0.06 1
0.02 1
0.05 1248

Number of
microcephaly
cases

646
248
79
77
59
37
36
25
13

Yearly average
number of live
births (LB)

140 264
47 998
47 698
34 477
44 331

211 660
48 989 3

128 112 6.6

219 876
24 586 1.2

115 069 3
90 559 3
43 935 2.6
41 421 0.8

1242975 62.8

Pernambuco
Paraiba

Rio Grande do Norte
Sergipe

Alagoas

Bahia

Piaui

Ceara

Rio de Janeiro
Tocantins
Maranhéo

Goias

Distrito Federal
Mato Grosso do Sul
Total

Adapted from [48]

Number of
microcephaly
cases per
1 000 LB*

Ratio between
2015/2010-2014

* The denominator used for this calculation is the average number of live births per year (2009-2013)

acoes de Saude (TABNET): Demograficas e Socmeco 0
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The main findings of the first 35 cases reported by

the Brazillian Society of Mediacal Genetics-Zika
Embryopathy Task Force Registry, 2015

n(%)
25 (71)

Defect
Head circumference =3 5D

Characteristic n (%)

Reported maternal rash during pregnancy
First trimester
Second trimester

21(57)
5(14)

Not reported 9 (26)
Sex

Female 21(60)
Male 14 {40)
Gestational age at birth (34)*

Term 31(97)
Preterm 3(9)
Weight

22,5009 26 (74)
<2,500q 9 (26)

35 cases of microcephaly reported to the registry, 74% of
mothers reported a rash illness during pregnancy, 71% of
infants had severe microcephaly (>3 SD below the mean),
approximately half had at least one neurologic abnormality, and
among 27 who had neuroimaging studies, all were abnormal.

Head circumference >2 5D to 35D 10 (29)
Excessive and redundant scalp skin 11(31)
Talipes (clubfoot) 5(14)
Arthrogryposis (contractures) 4(11)
Other defects (microphthalmia) 11(3)
Abnormal funduscopic examination (11) 2(18)
Neurologic examination

Any abnormality 17 (49)
Hypertonia/Spasticity 13(37)
Hyperreflexia 7 (20)
Irritability 7(20)
Tremors 4(11)
Seizures 3(9)
Neuroimaging (27)

Any abnormality 27 (100)
Calcifications 20 (74)
Ventricular enlargement 12 (44)
MNeuronal migration disorders (lissencephaly, 9(33)

pachygyria)

Schuler-F
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Possible Association Between Zika Virus

Infection and Microcephaly — Brazil, 2015

An outbreak of Zika virus infection, a flavivirus transmitted by Zika virus RNA was
Aedes mosquitoes, was first recognized in northeastern Brazil in . e :
early 2015. In September, a sharp increase in the number of identified in the

reported cases of microcephaly was reported in areas affected amniotic fluid of two
by the outbreak. women whose fetuses

What is added by this report? had been found to
The Brazil Ministry of Health developed a case definition for

Zika virus-related microcephaly (head circumference 22 have microc €p hal y by
standard deviations [SD] below the mean for sex and gesta- prenatal ultrasound.
tional age at birth). A task force and registry were established to

« The MOH of Brazil recommended pregnant women to avoid the
consumption of alcohol, drugs, medications without
prescription, and contact people with fever or infection.

» Specific recommendations to protection from mosquito bites,
such as keeping doors and windows closed or screened,
wearing trousers and long-sleeved shirts, and using repellents
authorised during pregnancy. Schuler-Faccini L. MMWR 2016;65:1-4.
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Zika Virus Associated with Microcephaly:

A case report

* An expectant mother had a febrile iliness with rash at the end
of the first trimester while she was in Brazil.
» Ultrasonography at 29 weeks of gestation revealed
microcephaly with calcifications in the fetal brain and placenta.
« A fetal autopsy revealed
* microencephaly
« almost complete agyria
* hydrocephalus
* multifocal dystrophic calcifications in the cortex and
subcortical white matter
» cortical displacement and mild focal inflammation.
« ZIKV was found in the fetal brain tissue on RT-PCR, with
consistent findings on electron microscopy.
« The complete genome of ZIKV was recovered from the fetal

brain.
Mlakar J. NEJM 2016



Zika Virus Associated

with Microcephaly: US, Gross

numerous calcifications Panel A shows numerous

- calcifications in various parts of the
Brain Placenta brain (some marked with arrows) and

the dilated occipital horn of the
lateral ventricle (marked with a
measurement bar)

Panel B shows numerous
calcifications in the placenta.

Panel C shows multifocal cortical
and subcortical white calcifications
(arrows) and almost complete loss of
gyration of the cortex. The basal
ganglia are developed but poorly
delineated (black asterisks), and the
sylvian fissures are widely open on
both sides (arrowheads on the left).
The third ventricle is not dilated
(white asterisk).

Panel D shows dilated body of the
lateral ventricles (white arrowheads);
the left is collapsed. Temporal horns
of the lateral ventricles (black

Mlakar J. NEJM 2016 arrowheads) are also dilated.




Zika Virus Associated with Microcephaly: EM

Electron Microscopy o
Ultrathin Sections of Fe
Brain and Staining of a
Flavivirus-like Particle.

Panel A shows a damaged b
cell with a cluster of dense vir
located in the disrupted
endoplasmic reticulum.
Remains of membranes derived
from different cellular
compartments and filamentous
structures are also seen.

M@ : . i : o B 2 A magnified view of the boxed
e i-lT s N ‘.| area Wlth. virions cl'early visible
- (arrows) is shown in Panel B.

Panel C shows a group

of enveloped structures with a
bright interior, presumably
indicating viral replication (ar

Panel D shows a negativel
stained viral particle with
morphologic characterist
consistent with those o
Flaviviridae viruses
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ZKY-Positee

Age —yr
Median [198) 29 [26-34)
Range 17-4E
Other family members ill — no.ftotal no. (3] 36/64 (56.2)
Fartner ill— noy total no. (%) L2{57 (21.1)
Lise of repellent — noftotal ma. [54) 15 /47 [40.4)
History of dengue — no.jtokal no. [5%) 3370 (31.4)
Sociceconomic status — no.ftod no. (9T
Income =3« minimum wage= MBS (36.9)
Income =2 to <3« minimum wags /RS (400}
Income =5 minimum wags 1565 (23.1)
‘Wesk of gestation at time of infisction
Median (198} 20 14-3€)
Range 5-38
Distribution — na. (%)
=i to =13 wh I7 72 (23.6)
=15 to =26 wh 3872 (52.8)

= 26 to <30 wi I7 /72 (3.5}

E— Prospective

IN=1£]

B Prospective

Cae study in 88

516 (3.2}

e pregnant
women with

313 [15.4) . .

13 (3.5) - rash within 5

0y 16 [56.2)
&13 [46.2)

17 {10-23) B d ayS

7-34

5116 (312}
B 16 [50.0)
316 [18.5)




Symptoms — noftotal ne. %}

Fashy T T2 (100.0% 16{ 16 [ 1oy
Ay 47T
Medion duration 4 5.5
Eang= 2-14 -kl
Macular 7T (31.4) B 16[30.10) 1043
Maoulopapular IFTI (44.4) 318 [12.5) 003
Cther 372 4.2} & 16 [37.5) iR e
Pruritus €8y 72 [95.8) 14715 [23.3}) .54
#sthralgia or arthritis 4E&{ 72 (&5.0) 7116 [431.5) rle

- el iniecti 42073 (58.3) 2715 [11.3] L0602

Headache 3872 (52.8) 9/ 16 [56.3) 100
Fatigue or makise 35/77 [48.5) 716 [43.5) 0.79
Retro-orbital pain 34/60 [49.3) 5716 (313) 0.27
Myalgia 30y 72 (41.7) B 16 [50.0) 0.59
Lymphadencpathy 29¢ T2 [40.3) 1/15 [£.7) 0.015

Localized 15/ 29 (51.7) oy1 1.00

Generakzed 14/ 79 [4%3) 1/1 [100.0) 1.00
Paresthesia 77/ 5% [46.5) &/ 10 [40.0) 0.75
Ederna 7364 [35.0) 816 [35.0)
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Prospective study in 88 pregnant women with

rash within 5 days

Week of

Week of Gestation
Fetus Gestation at Ultrasound

Mo. at Infection Examination  Abnormal Findings on Doppler Ultrasonography

19 ] 35 Microcephaly, cerebral calcifications, abnormal
middle cerebral artery, intrauterine growth
restriction

40 -] 20 Choreid plexus cyst, cerebellar atrophy (trans-
verse diameter <5th percentile)

24 12 29 Microcephaly, cerebral calcification, Blake's cyst,
agenesis vermis, club foot, intrauterine
growth restriction

41 12 24 Mega cisterna magna (>95th percentile)

39 21 30 Cerebellar and cerebral right periventricular
calcifications

17 22 26 Middle cerebral artery flow <5th percentile

12 22 27 Microcephaly, placental insufficiency as as-
sessed by Doppler study, oligohydrammnios,
intrauterine growth restriction

10 25 30 Mormal first ultrasonocgram, fetal death detected
at 36 weeks on repeat ultrasonogram

i6 26 35 Microcephaly, abnormal umbilical artery flow
{=95th percentile on the pulsatile index),
intrauterine growth restriction

3B 27 35 Cerebral calcifications, ventriculomegaly,
brachycephaly

2 30 34 Mone
3 i1 33 Mone
53 3z 38 Fetal death
23 as 40 Anhydramnios, intrauterine growth restriction

Findings at Birth

Microcephaly, cerebral calcifications on CT,
global cerebral atrophy, macular lesions

still in wtero

still in wtero

Still in utero

still in wtero

still in wtero

sSmall for gestational age, head circumfer-
ence proportional to body size, macular
lesions

stillbirth

Small for gestational age, head circumfer-
ence proportional to body size

Still in utero

Mormal at birth
Mormal at birth
stillbirth

Mormal growth measure, poor sucking reflex
EEG abnormalities

* EEG denotes electroencephalogram, and CT computed tomography.




88% of case had @ v results for dengue sp IgG at study entry

88 case
I
+ZIKV -ZIKV
72 case (82%) 16 case (18%)
2 case 70 case
u/s u/s
Miscarriage in i
42 case 28 case All normal test
(56 study) declined

No mention of

Serology 12 case (29%)




12 case (29%)

IUGR ¢/s Microcephaly

Cerebral calcification (Infection 27 week)
Other CNS alteration

Abnormal arterial flow in central or umb.a.

Oligohydramnios and anhydramnios

fetal deaths after 30 wk (1St infected at 25wk, Zmj infected at 32 wk)

have additional malformation including agenesis of the vermis, Blake’s pouch cyst and potentially a club fort,
in addition to cerchal calcification, IUGR, microcephaly (genetic findings have been negative)

(infected 1" trimester)

have IUGR & accompany cerebral calcification
(infected 1™ trimester)

(IUGR infected within a wide range of infant gestational age)




Evidence of perinatal transmission of Zika virus, French

Polynesia, December 2013 and February 2014

* Two cases of perinatal infection reported

— 30 Yo. mother had a mild pruritic rash without fever started
two days before delivery and lasted up to two days post-
delivery at 38 wk GA (day 2). The baby was asymptomatic,
with viremia detected at day 3 of life

— 40+ Yo, GDM, IUGR, delivered at 38 wk GA. On day 3, the
mother presented a mild fever (37.5-38 °C) with pruritic rash
and myalgia. The following day, after a three-hour photoRx,
the newborn presented transiently an isolated diffuse rash.
Both mother and infant evolved favourably. Viremia was
detected on day 1 after delivery in the mother and on day 4
of life in the baby.

Besnard M. Eurosurveillance, Volume 19, Issue 13, 03 April 2014



Microcephaly in Brazil

e 1113 cases of suspected microcephaly, out of
which 404 were confirmed as microcephaly,
based on concrete evidence just 17 cases were
linked to ZIKV infection.

e Assigning exact number of microcephaly cases
to ZIKV infection at this time point remains
quite trivial.

e Dasti Jl. Zika virus infection: An overview of current scenario. Asian Pacific
J Trop Med 2016; 9: 621-5.



Microcephaly in Colombia

e 11944 pregnant women with ZVD were
reported in Colombia, with 1484 ( 12%) of
these cases confirmed on RT-PCR assay.

* 90% infected during third trimester and no
infants with microcephaly.

A majority of the women who contracted in
the first or second trimester at the time at this

report ( April 2, 2016).
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Prenatal infections
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FIGURE. Interim guidance: testing algorithm® " for a pregnant woman with history of travel to an area® with Zika virus transmission, with or
without clinical illness** consistent with Zika virus disease

Fregnant woman with history of travel
to an area with Zika virus transmission
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consistent with fika virus disease during or
within 2 weeks of travel

Y

Test for fika virus infection

/\

Paositive or inconclusive test for Megative test(s) for Zika virus infection
Zika virus infection *
# Fetal ultrasound to detect microcephaly
Fetal ultrasound to detect or intracranial calcifications
microcephaly or intracranial
calkcifications i \P
Offer amniocentesis for Zika virus | | Either finding present No findings present
testing *
Consider amniocentesis
for Zika virus testing
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Interim Guidelines for Pregnant Women with history of travel to
area with Zika virus transmission with or without clinical illness—
United States, 2016
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Infant whose mother traveled to or
resided in an area with Zika virus
transmission during pregnancy

'

Microcephaly or intracranial
calcifications detected
prenatally or at birth

Y

No microcephaly or intracranial
calcifications detected
prenatally or at birth

' '

Positive or inconclusive test for
Zika virus infection in mother

Negative or no Zika virus
testing performed on mother

' 1 '

Conduct thorough physical
examination and perform Zika virus
testing in infant (Box 1)

'

'

Conduct thorough physical
examination and perform Zika virus
testing in infant (Box 1)

Positive or
inconclusive test
for Zika virus
infection in infant

Negative tests
for Zika virus
infection in infant

'

Y

Positive or
inconclusive
test for Zika virus
infection in infant

Negative tests
for Zika virus
infection in infant

Routine care of infant, including
appropriate follow-up
on any clinical findings

Update: Interim

Guidelines for

Infants and Children
with Possible Zika
Virus Infection -

Perform additional
clinical evaluation
(Box 2), report
case, and assess for
possible long-term
sequelae (Box 3)

Evaluate and
treat for
other possible
etiologies

Perform additional
clinical evaluation
(Box 2), report
case, and assess for
possible long-term
sequelae (Box 3)

Routine care of
infant, including
appropriate
follow-up on any
clinical findings

Fleming-Dutra KE .

MMWR Mor

United States,

February 2016.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Fleming-Dutra KE[Author]&cauthor=true&cauthor_uid=26914500
http://www.ncbi.nlm.nih.gov/pubmed/26914500

Prevention

e Use of repellants which are deemed safe and
offer the highest safety level in pregnancy
such as DEET, Picaridin ( Icaridin, Bayrepel),
IR3535 ( ethyl butylacetylaminopropionate)

e QOil of lemon eucalyptus should be avoided in
pregnancy and breastfeeding

* Dogan AC, et al. The Zika virus and pregnancy: evidence. Management,
and prevention. J Matern Fetal Neonatal Med .2016.
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Thank You Very Much

For
Your Attention




