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Zika : et molo‘ — histor
« 1947 Zika Foresk‘hear Entebbe, Uganda

— zika meansbi;@vergrown in the Luganda language
— East Af 0w"an Virus RI: fever in a rhesus macaqug
— wruse?solated from its blood and described agilka virus in 1952 -

\\Q/

. 19@@ first isolation of the virus from a@human in Nigeria
ﬁbm dissemination of the virus M)rldwde

— confirmed cases of Zika virus mf"ectlon In Africa and Southeast Asw
— major epidemic of Zika V|ru@s¢=‘1nfect|on in Yap Island, Mlcronesla
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o 2012 -2015: new outtmeaks In new areas Qx;'b""
— Polynesia, Easterlss‘Tand Cook Islands, and New Ca[gi‘ionla
— Caribbean and©BraZ|I
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«~Sexual Transmission
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?3 Patients 1 and 2. Kobylinski (left), Foy (right), collecting mos%dﬁ‘oes Patient 3. Brian Foy (left) sexually transmitted the virus&?his
QB(’ in Senegal with medical entomologist Massamba Sylla, 208@ wife Joy Foy (right) upon return to the United States\g@’
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Venezuela = USA (Texas), 2016 ,\o&'q’ .c,e*?@
- Recent traveller to Venezuela transmits t@g-non-traveller in Texas .,\@‘e’
& 5
: . x5 . 3
Has been documented in several msg;a‘nces since, always from man-to-sexual @&’rtner except for one case
(woman-to-man) & >

N
ZIKV has been identified by Pq&’in the semen of men up to 6 months afbak‘%mcute symptomatic infection
A
\(j?“

Foy BD, et al. Emerg Infect Dis. 2011 May;17(5):880&. www.sciencemag.org/news/2011/04/sex-after-field-trip-yields-scientific-first; http://edition.cnn.com/2016/01/26/health/zika-what-you-need-to-know/



http://www.sciencemag.org/news/2011/04/sex-after-field-trip-yields-scientific-first
http://edition.cnn.com/2016/01/26/health/zika-what-you-need-to-know/

Persistence of Zika Virus.in Body Fluids — Final Report

Detection of ZIKV RNAIn“Body Fluids and Anti-ZIKVlgM,Antibody in SerumyAccording to the Number of Days-after Symptom Onset

Table 3. Detection onIKV RNA in Body Fluldscfhd Anti—ZIKV IgM Antibody in Serum, According to the Number of Days after Symptom

Onset.* XN
S

Positivity and Days 0o
\\

after Symptom Onset g ZIKV RNA
<

Anti—-ZIKV IgM
Antibody

Vaginal

Urine¥ Saliva Secretions Semen

number/total number (percent)

In 95% of the men in thl@\étudy,

Participant analyses .,\\\

| Any interval after ‘QICD 241/268 (89.9)
| symptom

onset {\E’K
0-7 days &0 211/235 (89.8)
8-15 days 26/51 (51)
45/221 (20.4)
19/245 (7.8)
5/215 (2.3)
3/259 (1.2)

129/218 (59.2) 11/276 (4.0) 2/114 (1.8) 45/88 (S1.1) (@~ 271/278 (97.5)

r

from semen after 4fMonths

ZIKV RNA was cleare @Q

103/180 (57.2)
19/35 (54.3)
27/174 (15.5)

7/201 (3.5)
2/172 (1.2)
1/212 (0.5) 0/268

4/8 (50) 1/2 (50)

1/26 (3.9) 0/12

4/218 (1.8) 0/76

3/249 (1.2) 0/98 . 0Q32/81 (39.5)
1/215 (0.5) 0/94 (’}-\ 15/62 (24.2)
1/112 ((}\§ 15/82 (18.3)

22/98 (22.4)
121/129 (93.8)
212/219 (96.8)
237/245 (96.7)
192/208 (92.3)
195/263 (74.1)

lqb’g\) days
Q}’—45 days
\,1,46—60 days
>60 days
Specimen analyses Q;Q
Any interval after 327/2384 (13.7) 169/1894 (8.9) 15/2089 (0.7) 2/&33 (0.2)
symptom

onset /\0\)

174/640 (27.2) 1590/2103 (75.6)

0-7 days
8-15 days
16—-30 days
31-45 days

212/236 (89.8)
27/54 (50)
55/348 (15.8)
22/464 (4.7)

104/181 (57.5)
20/37 (54.1)
33/272 (12.1)

9/390 (2.3)

5/9 (55.6)

1/27 (3.7) K

4/335 (,\}z?)

4/4¢4%0.9)

lejo' 1/2 (50)

0/12
0/117
0/187

1/2 (50)
5/7 (71.4)
48/94 (51.1)
51/141 (36.2)

22/99 (22.2)
125/134 (93.3)
331/342 (96.8)
427/444 (96.2)

N Engl J Med

Vaoiume 379(13):1234-1243

4660 days 6/267 (2.2 2/214 (0.9 R0 (0.4 0/125 15/75 (20 237/255 (92.9) September 27 2018
— ]
l ~60 days 5/1015 (0.5) 1/800 (0.1) S/998 1/417 (0.2) 54/321 (16.8) ' 448/829 (54.0)
Li'_$ ——

* The number of participants and specimens that were eva @bd at each interval after the onset of symptoms varies because participants
@'smve as household contacts. Data for the 15 household contacts who were
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were enrolled as they presented for surveillance or teste

asymptomatic at the time of enrollment were excluded this analysis, since there was no known date of symptom onset. ©

T Analyses of urine specimens were limited to the 750/() participants recruited from the SEDSS, since urine was not obtained at the screen-
ing visit in the other two sites. AN
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ZIKV global spread

How Zika virus sprgﬁd

The mosquito-borne virus flrst found in a monkey in Uganda in 1947, and very few cases of human infection
were reported before 20).&\
N .
1947 1966 kob Late 1970s 2007 2013 2014 @&
Zika virus first First &ase recorded in Cases documented First major outbreak Outbreak of 35,000 Virus spreads in Brazil, -(\&
documented S -east Asia, in Malaysia. in Pakistan, India, on the island of¥& in cases in French causing alarm a year 3,0
in Uganda in a '-:?968 Malaysia and Micronesia, wjgh 200 Polynesia, with cases later when the coun@
rhesus monkey. It Z firmed Indonesia. people affeﬁed of virus leading to recorded nearly &0
was subsequerg& A dozen f\f.’" e K Guillain-Barre 4,000 cases of
identified in & Lases mivigena. I syndrome, paralysis microcephaly &at may
humans i 2 A —— and microcephaly. be linked t@?ﬁ
in Ug;gg}and 2
Tanzax$a. &
& N\
ol &
N &
o8 N
© 2016
Cases
recorded
"\ in Colombia, ,,;
- S El Salvador, Fregit

\ Guiana, Guai®mala,
%, | Haiti HorgYiras, Mexico,
Panamd Paraguay,

Ve ela, Puerto Rico
%Q& he United States.

© =0\ 2

© Sources: LANCASTER UNIVERSITY, WHO, CENTRES FOR DISEASE CONTROL AND PREVENTION ST GRAPHICS



Why is Zika spreagjm‘g now?
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World’s Urban angeﬁural Populations International Arrivals
o Q
- b‘\’é\ Millior, Lk Actual = ?rt(asls.
§0%0 @9&0 Vo 1600
¥ 1400
9 |
= 800 4 e
{ ‘c,zée’ 1200
4000 ﬂe’
3 3
3 00 | ¥
|
P -
I Lt
O -
©Q" 1 000 /
Source: UN Dept. of Econom@"gnd Social Affairs Source (World Tourism Organization
%@ o
@)

N
©Q-



Manifestations chihiques de I'infection a virus Zika

& Infection par ZIKV

&°
S

Formes symptomatiques
g 20-%
e Syndrome arboviral

Complications neurologiques
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Manifestations chihiques de I'infection a virus Zika

¥

& Infection par ZIKV

&°
S
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Formes symptomatiques

y 20-%
& Syndrome arboviral
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Mlcrogéphaly
asscavelatlon with Zika virus?

Qa
N
%6

Baby with Microcephaly Baby with Typical Head Size

November 2015
-Notificationsin Brazil
-Virus found in amniotic fluid

February 2016 o)
WHO: Public *ealth Emergency of Inténationa! concern

Photograph: Felipe Dana/AP; http://www. theguardian.com/g/obal-deve/opmen&}O 6/jan/25/zika-virus-mosquitoes-countries-affected-pregnant-
women-children-microcephaly; http://www.pahoserg/hq/index.php ?option=com_docman&tas_k=doc_view&/temid=270&gid=33296&/ang=en
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Comp&u*fed tomography in infants
vwfh congenital mlcrocephaly

Subcortical
calcifications .

5.

Hazin AN et al. N Engl ) Med 2016



Destruction of
existing CNS
tissue

ans

Dissuption of
future
wevelopmental
processes

Loss of brain
volume

Neurologic
dysfupction

Severe microcephaly
Misshapen skull with
overlapping sutures
Redundant scalp

Hearing, vision,
swiallowing prablems
Global developmental
impairment

Limb cantractures
Hypertonia,
hypotonia, epilepsy,
extreme irritability

Recognizable
patarn =

Congenital
Zika Syndrome




Prenatal Zika Virus In;&&tion — Cranial Morphology
Fetal Brain Disruptign Sequence
<
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Prenatal Zika Virusinfection — Congenital Contractures

N
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WHO declares Zuvt% a Public Health Emergency




The Brazilian Zika wfus strain causes birth defects
in experlmentalmodels

@

o ZIKVER mfects mlce fetuses, causing intrauterine growth restriction,
including slg‘hs of microcephaly

N
&
"\\

. Moreov;ér the virus infects human cortlcaL@progemtor cells, leading to agr

mcha’se in cell death \\e“’ &

. Th“e infection of human brain organ@%ds results in a reduction of &

%rohferatwe zones and dlsruptedéortlcal layers 4

O
@Q
&

o These results indicate that ZIIQ@-?"gR crosses the placenta and gfauses

microcephaly by targetmg g8rt|cal progenitor cells, mduqmg cell death by
apoptosis and autophagyf’ and impairing neurodeveloo@?‘nent
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ZIKVER infection in SJL mice
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Fetalbrain lesions after SC
moculausén of ZIKV Cambodia 2010 in
3 pzfegnant non human primate

Fetal blparle;é‘l diameter and femur length over time
\')

.x2'
ZIKV Sgﬁuectlon Caesarian section ébé'
L&
(~28 WQa(S human (~38 weeks human é&' 3}{:\
pregﬁ%ncy) pregnancy) & \\oo
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/ika ou’rbreoks ) the FTA by the end of 2016
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ESTARNSHED IN 1812 MARCH 15, 201§, VOL. 378 NO. 11 &
’\00 ,@:‘b\ \Qze:}
‘%?5.3‘2'. Q,(:’S\\ Q’b&é\
Preg‘hancy Outcomes after ZIKV+Infection in French Tefitories
f in thﬁ@Amerlcas &
Y ,@f
© Bruno Hoen, M.D., Ph.D., Bruno Sch@ub M.D., Anna L. Funk, M.Sc., Vanessa A{,ﬁollon M.D.,

Manon Boullard, M.Sc., André Ca}a\d%.l M.D., Ph. D Caroline Callier, M.Sc. Gabﬁ\el Carles, M.D
Sylvie Cassadou, M.D., Raymond Cesalre(ﬁ/l D., Ph. D Maylis Douine, M.D., Ph.D., gécxle Herrmann gtorck M.D.,
Philippe Kadhel, M.D., Ph.D., Cedﬁc Laouenan M.D., Ph.D., Yoann Madec P\l;q,t’b Alice Monthieux, M.D.,
Mathieu Nacher, M.D., Ph.D., Fateh"a Najioullah, Ph.D. Domlmoue%ousset I‘Azb/\D Ph.D., Catherine Ryan, M.D
Kinda Schepers, M.D. cgkﬁ D., Sofia Stegmann- Planchard M.D., M&\H Benoit Tressiéres, M.Sc.,
Jean-Luc Volu\rﬁeme M.D., Samson Yassinguezo, M.D. E@%taseJanky M.D., Ph.D.,

©¢~(’ and Arnaud Fontanet, M.D., Dr.P.H. 20



<Enrolment criteria

\\QJ

* Pregnant Wome[ﬁNlth suspected ZIKV infection were referred to the
prenatal dlagnﬁsm center in each territory, where they were tested for
ZIKV mfectL@*’n and invited to consent to part|C|pate in ZIKA-DFA-FE @b‘-“'

* They we‘re included in this analysis if th@@? met all the following cnte@a

Q

— ong‘omg pregnancy at any gestational age &
sé’hmcal symptoms consistent with acyfe ZIKV infection, with at least @‘ne
2 amongst pruritic skin rash, fever, Q@njunctlval hyperemia, arthral%gé’ and

& myalgia Q@b R
— laboratory confirmation of (ce"cent ZIKV infection, based on a;,.,f)osmve ZIKV
RT-PCR test on serum or y‘?me &"

* The date of ZIKV mfegmon was considered to be t;t‘i’e date of onset of
the first ZIKV- relateﬁ symptom &

(5" ©
©<z-



Pregr;éncy outcome definitions

\\QJ

,b(‘"

 Live births (W|;t<h or without abnormalities)

* Pregnancy, 1Bsses
- Mlscq\;fage (intrauterine fetal death earlsser than 20 weeks gestatlonaL\\@

a gex)e} @eef’ B &
o &
WWOI untary TOP & &
& Medical TOP 5 O@@Q“
© &

— Stillbirth (intrauterine fetaLﬁeath at or after 20 weeks ga,s“l%atmnal age or

intrapartum death durlmg delivery) %&6@

&6& Cb/\o\)
«0\? %’19\
& o
P

&
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Defimﬁons for microcephaly

\Q/
@a

e Live birth: |NT§1§GROWTH 215t (http://intergrowth21.ndog.ox.ac.uk/)

— Severe: h@éd circumference < -3 SD &
&

— Mode[«a%e head circumference between, #3 SD and -2 SD Q}\Q,e*

. Ref’oportlonate if neonate small for gestatgenal age (weight <-1.28 SD acco@?’hg to

b‘°the INTERGROWTH-21%t standards foreg?estatlonal age and sex) N

&0 >
\,‘9\‘3’ * Disproportionate otherwise ,{_\Oo‘“\ &
& Ob‘)b @@
* Pregnancy loss & o
— head circumference <-3 513 based on last ultrasound ezgém available
& 8‘0
.\5;‘ 00
° Q\?’/\
%/\o\’ \&m
& o

N
©Q~



Definitions for@fika Congenital Syndrome (ZCS*)

\Q/
&
’b

* one or more amﬁong

— severe mlgcf'ocephaly (<-3SD) &
— brain g‘b’normalltles with a specific pattefst ‘of damage (e.g. caIC|f|cat|oozs,Q
ven&:ﬁculomegaly, cortical maIformatLQzﬂs) r@(&&*
d%mage to the back of the eye ,@@?J@ o&of
N f joints with limited range of mq;a‘o@n (e.g. clubfoot) z@‘f‘ob

N
©Q~

— hypertonia that restricts bq.dy movement (e.g. arthrogry@p@ss)
Q/AQ’ \){9&0&‘9
\)c’&-(\. ,19\%«0

* . Moore et al. Characterlz\rﬁb the pattern of anomalies in Congemt@%ka Syndrome for pediatric
clinicians. JAMA Pedlatrq@bﬂ 171(3):288-295



Pregnant wo@eén with suspicion of
ache ZIKV infection
& N=1152

L
&
(\«S‘Q' - Did not give informed consent (n=36)
X : .
& - Lost during recruitment process (n=48)
—
-Age < 18 (n=16)
- Living outside FT§~§ (n=8)
v <¢
Pregnant women enrolled in \2;25’
ZIKA-DFA-FE cohort study ¢
N = 1044 &
n'(\@

(:{_\

b\)
°- ZIKV RT-PCR negative (n=458)

- No symptoms of Zika  (n=25) &
o {‘2"’6
|
o &
\f’\ «0\)%
Pregnant wp‘men with symptomatic ’19’»%
PCR dgi?nﬁrmed ZIKV infection @&‘
& N=s561 ©

O

N
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Pregnant wo@wen with symptomatic PCR-
cq(heﬁrmed ZIKV infection

& N = 561
(—@
(3
&
& - Lost to follow-up (n=9)
(,5}0(\ - Secondary exclusion, due to (n=6)
,\o& ' - clinical eligibility criteria (n = 3) E}{@'
&R - PCR eligibility criteria (n = 3) &
(2 e &
«0&‘ (85’ Q’f}
. 2 e
\‘;Qf? # é}& &é\
'Q,‘ae' Q,z' 'Q'b
< ‘ . . AN Z
& Women analyzed in this study x® o
$ N = 546 & Ny
& O
< <
< N
. 0<‘ '(.0
& @&
& N
g
& S
e é‘e?'
Pregnancy outcomes fg%°555 fetuses and neonates k'efve’
(9 tvgrh pregnancies) 8‘6{@
- Live births \.‘9& (n=527) &7
- Miscarriages &0 (n=11) ,»q,/\
- Voluntary ter@fnatlon of pregnancy (n=1) {19
o8
- Medical tegﬁinatlon of pregnancy (n=10) N
- Intra- ut%ﬁ‘ne fetal death/stillbirth (n=6) €T

©



Trimester of symptomatic ZIKV infection
o . 1 185 33.9
<> &\\, oé“—
al 2 249 45,63
& & 3 112 205
«5‘}% ] é:\‘e’ ) b\é@

<Number of symptoms at Zika.diagnosis r
<& &&@Q&o 1 6 g\@cﬁo& 1 2 | 1
& 2 a1 20.3
& 3 " 121 22.2
q&«o\’ m@“‘ﬁ 95 17.4
S 5+ 153 28.0

Characteristics oc,)]_f&eZeIKV infection in the 546 women (1)




Characteristics og)];eZQ'IKV infection in the 546 women (2)

Zika symptgomg

& « Rash 519 95.1
. &ée,é\ eg&frth ralgia 300 54{39@\0
& & lching 263 482
\@“3’«09 Conjuqﬁ’?ﬁ/al hyperhemia 199 @b"& 36.4
“ & Headache ~ 161¢"  29.5
@J‘o&@ Myalgia _}fg 23.4
& Fever . 123 225
@,o«oé’& Limb swell o8 104 19.0
& Pain behind eyes 102 18.7




Results of ZfKV testing in the 546 women

Q"’&e
&
&
.@0
&
¢o°° Time of Zika infection
& &
8)
\;ng 1st Trimest€r  2nd Trimester 3rd Trimeste£e>\°
o\ & N
& & &
ZII&\A\‘RT-PCR Positive 1854 £100.0 249 100.0 112 <\mﬁb.o
) & RAS)
q;\"’ é@“ b\)(}'
"ZIKV RT-PCR & &
Aboo z@’@
& «©
Blood and urine pogitive 121 654 159  63.9 & 66 58.9
Lo &
5 &
Blood oply positive 40 216 63 53 23 205
xo\ 2
0\)(1’\.;R N \.—LQ\'
Ugine only positive 24 13.0 F 108 23 20.5
N ©
4

©



Results of TQ&RCH testing in the 546 women

8}6
Q/Qrb‘
Qé‘e’@ Time of Zika infection
a‘-*&
O . . : S
& 1st Trlmester 2nd Trimester 3rd Trimester &
Syphilis < Nb women tested 150 81@% 206 82.7 87 77.7 s
& Positve 4 .7 0 0 0 0"

HIW Nb women tested 161@‘“’ 870 210 843 97 (\8@.6

& Positive A;&‘“ 0.6 1 0.4 0 & 0
" Toxoplasmosis (IgM) Nb women tested 165 89.2 235 94.4 5:“0 903.8
P05|t|yfé 1 0.6 0 0 &2 1.9
Rubella (IgM) Nb women zggted 152 82.2 222 89.2 é*“"c’ 97 86.6

JPositive 0 0 0 Q»‘e’ 0 0
CMV (IgM) Nb wqu?ien tested 20 10.8 30 /\O@TZ.O 14 12.5

& Positive 0 0 1 & 3.3 0 0

<9 NN
® O
Any TORCHﬁsitive 6 3.2 o 0.8 2 1.8
S

Y

©



Summary of resuts

* In the offspring of wqmen who developed acute symptomatic PCR-confirmed
ZIKV infection durm‘g pregnancy
e Overall risk of & CNS/eye defects possibly associated with ZIKV infection 7.0 %
* Overall rlslgedf birth defects included in the current definition of ZCS 3.1 % 0(,\@*&

éb

e Overall gﬁ’k of severe microcephaly (< - 3DS) &\Q 1.6 % _\\e,‘??

 Birth oL.efects could be observed as a con&é"ﬁuence of ZIKV infection at ANY
pregﬂancy trimester BUT the risk of blg&ﬁ defects, ZCS, and severe rmcerocephaly

was higher when ZIKV infection occu:fred early in pregnancy @Q@
“eBD  T1127%  T236% & T353% P =0.008%
-2CS  T169%  T212%%  T309% P = Q02
« SMC  T13.7% T208% T30 P £0.002

& /\0\)%
/\0&6 %%&%
& ©Q§’
P



Pregnancy outcomegp‘énd Zika-related congenital abnormalities
Compari“son of three international studies

Brasil Honein Hoen
(n=126) (n=442) (n=555)
O
Pregnancy gﬁicomes .
o &
\;«z,""\ \.‘{:\@‘
& Pregnancy 'OSS?\\Q& 9 (7.1) 47 (10.6) 28 (5. oLQ
© &
& Live bjeths 117 (92.9)  395(89.6) 527 gs% 0)
S . " & S
‘99 Congenital abnormalities 0&0 $
& P &
© M‘locrocephaly 4 (3.2) 18 (4. 1) 33 (5.8)
Other bg,am abnormalities 30 (23.8) 18 (%@) 12 (2.2)
Neural tube defects, g@e abnormalities and s
consequg?ces of CNS dysfunction 5 /\(ﬁ (0.9) 203
Q@’*" Total [58*(46. 4)@‘ 26 (6.0) 39 (7.0)

*Includes the Q\(pregnancy losses, 12 with isolated MRI findings, and 2 |solated SGA



Considerigg women in Guadeloupe only

&
ZIKV-negdtive

&QJ

e

Women enrou{ea

in retros é%ve
P&

dasa
& ZIKV results
& not available
396

Tested for ZIKV
1088

N

. . O
mfectlon@q

Evidence of ZIK%(@

6014-\\)"2’
IgG ZIKV negative é@@
484 &
RS
)\ﬁ??lvissing outcome
S 1

L~
490 ©Q~

Live born infan@T

©

<

ZIKV-positive [Hoen et al, 2018]

Women enrolled in
prospective ZIKV
symptomatic cohort
254

eco

&
"
,@

,5\‘

LFU / ineligible

RT-PCR confirmed

ZIKV with outcome

245

8

(,Y
Live borr@fﬁfants**
241




We births abnormalities
ZIKV non- miécted vs infected in Guadeloupe (2016)

ZIKV non- ZIKV infected
infected (Hoen et al, NEIM)

& Live births & (n=490) (n= 241)

\'\9\% Structura!ﬂgram abnormalities 0 1 (O. 4QQ‘~°
@Q@ 4 Seg?ere microcephaly alone 11 (2.2) 1(874)
Moderate- dlsprop,@p‘tlonate microcephaly alone 10 (2.0) 5%;’.(2.5)

9 Moderate-&g@%ortlonate microcephaly alone 19 (3. 9)@\ k 4 (1.7) y

Ocular abnormaIities—&\consequences of CNS dysfunction 1 (O.@‘) 2 (0.8)
,\o "b Neural tube defect v’% 1(0.4)

Neonatesﬁmall for gestational age (weight<-1.28 SD)@‘%JG (13.5) 33 (13.7)

Q}V
© (Funk, submitted)



Q@ngenltal abnormalities
ZIKV non- miécted vs infected in Guadeloupe (2016)

ZIKV non- ZIKV infected

infected (Hoen et al, NEIM)

Pregnancy_\oses (n=249)
;\0&}(} Miscarriage NA 2 (0.8)* 5
&e&Q Voluntary termination of pre%qancy NA 3(1.2) é@‘é
équf\o Medical termination of p(égnancy NA 0 &@\“6
_@ee"?’ & Stillbirth ~ NA 3 (1.2)* &
0&,3‘@ Live births @Q,Q'z’é (n=490) \00(&

@i‘b« Structuralﬁram abnormalities 0 1 (O. 4)
Q§5> Se\éa’re microcephaly alone 11 (2.2) 1 (Q;ﬁ'y
© Moderate- dlsproportlbnate microcephaly alone 10 (2.0) @(2 4)

0

Moderate- prg;p/Brtlonate microcephaly alone 19 (3.9) {é,@' 4 (1.6)
Ocular abnormalities &«‘?Zonsequences of CNS dysfunction 1 (O%},& 2 (0.8)
4§

\
©

\;P Neural tube defect ,196’ 1(0.4)
Neonates @Ehall for gestational age (weight<-1.28 SD) Qﬁ% (13.5) 33 (13.3)

@0‘”
*No evidence @neurological abnormality at autopsy (Funk, submitted)



Congenital ahmormalltles attributable to ZIKV
Prellmmary conclusions

Q;

Q«’\‘

. Proportlor;«obf anomalies attributable to ZIKV may be less than 5%

&Qz

. Import@*ﬁce of control groups c}&‘b @&
o I\/Igaf’nmg of isolated mlcrocephadeuestlonable Qézz@“”&
c@mversal standards for antth@ometrlc measurements o
+ questionable & ‘J\o&e'
& &
%{0@@"‘ \)c,b“"’@
<> ¢ @%&%’\0



Centers for Diseaseg®ntrol and Prevention
WWR Morbidity and Mortality Weekly Report

Early Rgl‘e\gse /Vol. 65 November 22,2016
<

é@@ Description of 13 Infants Born During October 2015-January 2016 With
Qo(\ Congenital Zika Virus Infection Without Microcephaly at Birth — Brazil
\>

¢ 13 mfantesﬁwnh normal head size at bicth and laboratory &
ewdeng‘é of congenital Zika virus mfe&ttmn

. AU«meants nad brain abnormalltlegabn neuroimaging conS|sten&‘°W|th
=€°ZS including decreased brain \(\Gﬁume ventriculomegaly,
qg@’ subcortlca calcifications, and@ortlcal malformations &

N &
& x2

& *11/13 infants developed mﬁrocephaly after birth R

* These findings provide emdence that among mfaa@ts with
prenatal exposure to Zﬂ(a virus, the absence ofbmlcrocephaly at
birth does not excluﬂe congemtal Zika virus iafection or the
presence of Zlka,;srelated brain and other g@normalltles

©Q~

\)
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©285 OPEN ACCESS Ma;:eqrnal fetal transmission and adverse perinatal outcomes in
pfegnant women infected with Zika virus: prospective cohort

<&
D
Foweme weates s stydy in French Guiana y &
<& S &
& Léo Pomar,"* Manon Vouga,' Veromque Lqm‘%ert Céline Pomar,"* Najeh Hcini,’ &&\Q'
c){e"‘z’ Anne Jolivet,”* Guillaume Benoist,’ Donw?lque Rousset,” Séverine Matheus,® &
& Gustavo Malinger,”® Alice Panchaud " Gabriel Carles,” David Baud" &
«0& 'ef"\e Qc’?o
S N &
?{» \)(}} @Q
& & &
& <9
AN o]
& &
S BMJ 2018;363:k4431 &

htI«B //dx doi.org/10.1136/bmj.k4431 %&6‘
&o“Publlshed on line, October 31, 2018 <&

'\0 N
@'@ @‘gb
N
&
©


http://dx.doi.org/10.1136/bmj.k4431

& (N

Pregnant wg;men admitted to CHOG and tested for ZIKV infection

(7
(@\
>
S
&
& Positive ZIKV RNA amplification and/or serology
Q
<
& <2
15" X
& & Excluded
6{& N
Ocﬁ;‘ 108 Diagnosis of infection at delive
3 <& 70 Patient not followed in CHOG b&*
Q )
& & 20 Miscarriages (<14 weeks) @Q
N
©‘<’t~ Q,Q@ «0
A Cgef"

\f,
o\
&

© -

o)



& i 305

F,g(imsed fetuses (including S twin pregnancies)

114
& Excluded
S
&

3 S Fetuses or newborns lost to follow-up

D
5 9 Fetuses or newborns without ZIKV _ &é
x> A
> «téstlng >
&'

~y \.\
S

Z e
251 &
0&3 w >

<9 Fetuses wig¥ cc
& &

o N_J
Zika virus RNA amplification by RT-PCR
from-at least one fetal/neonatal sample

O or
(

identification of Zika virus sgecific IgM in
m b%‘@ umbilical cord, or neonatal blood or CSF

Negative ZIKV ;EStmg Confirmed cnngenﬁ’al ZIKV infection
188 Asymptomatic &0‘ 34 Asympt{)mat{éc’

16 Mild or mnde{@fﬁa signs 15 Mild or mogerate signs
10 Severe corﬂbllcatmns 16 Severegﬁmplicatinns
1 Fetal Iuaé' 11 Fetal loss



X<’ m
£« Fetuses exposedto Zika virus
/]
%2;
L Moderate 31 \
: ¢
<
& Severe 38 %
&
(;}}
060 "
2 _ N
& Asymptomatic 222 — &
<8” &
(SQ/L’. \&Q/
< "bé'
(=) Q
c,@ e
N 2
° &
S O
& béc’»"'
> O
& 1215 y y
©<a§’ Negative fetal/neonatal Zika virus tegting  Confirmed congenital Zika viru&&ﬁfection

@Q
&_Qz

Moderate 16

Severe 11
¢
0‘?
Asym ptt}matic1ﬂg’q.L’
S
&

©

Moderate 15 ‘ﬁ
S

Ry

NS
QY

P
Severe 27 ©¢.‘5J

Asymptomatic 34



Maternal ZIKV d;sease severity, virus load, and their
relg@erbnshlp to birth outcomes (1)

Category - . . Grade Score
Severity of rash The Severlty of presentatlon Mild: 1+ ]
&
. was calculated as a sum of sl ;&e‘b
S ! . . evere: 3+ N
Duration of fever b,_;,\o the 4 |nd|V|d ual Categones Mild: No fever .e.l\\e,‘zlc,
Q}"‘ . Moderate: Fever lasting 1-2 days ,bﬂ‘} 2
c,@% (mln = 4 and Max = 12) Severe: Fever lasting = 3 days l_é&Q 3
ultisys involvemen . v . ild: < N\
. ,\?8 vemen Theoverall clinical severity [V & :
% & . % S
&@” score was divided into3 o AN & .
N . &
©° severity grades b;@‘)
. R
- Milg 3-4 &
&
Duration of illness - l\"’i Oderate 5-8 M@S\SE days
Csevere 9120 ;

Halai UA, CID 2017;65:877-83



Maternal ZIKV d;sease severity, virus load, and their
relg@erbnshlp to birth outcomes (2)

%
ef‘b\
x&
W
]
=
O
o
QO
o
<
N
N
Mild Severe
[ 1 Total 0utcomes@ - Abnormal Qutcomes
Mild Moderate . ‘p@ Severe ﬁo“‘
& P
& S
<0 N
% O
Q> <&
> ©
@) ;
S Halai UA, CID 2017;65:877-83



Maternal ZIKV qksease severity, virus load, and their
relaterbnshlp to birth outcomes (3)

D Q’z>
@ec
&9
oo
oc’}\
Ob <&
Q S
& 0 <&
x& @ <2 &
. L] (2
<& o N ©
< '5) S &
x5 0w .\Q, (Q
N a O e
& > Q'z} N\
) s < . OQ‘
OQ =1 r (Q "\)
q,« N @e b\)c,
Q\' To . 0'(\ '\
N =l > e
(}" \)(J <
® (06 \)&’0
© &"’*Q g
)
x% 6@
ﬁ - /\O & ,;76
<
d&rmal Abnormal 6{@
& Pr Out &
S egnancy Outcome £
& «0
t~,f~° P

Congenital ZIKV syndroqﬁ’Te was associated neither w@ﬁ "maternal disease

severity nor ZIKV- RNA load at time of infection o |
o Halai UA, CID 2017,65:877-83
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Sensorineural hearm‘g loss in a case of congenital Zika
virus — First case, #&ver reported (1)

* A newborn froméﬁ twm pregnancy delivered by CS during the 37th WOG

. I\/Ilcrocephaol»v (HC at birth = 28 cm) and bilateral clubfoot e
* The othqﬁwm was normal &
* His mgt?\er reported a rash and fever on abomcjgt*\&»‘t?\e 28th day of pregnancy {,@@Q’%
. HearLﬁg evaluation & o
ﬁé’ranment otoacoustic emissions were ataé’ent &&\@
oS » Auditory brainstem response (ABR) to Clicks Q,Q“&\)
©Q§5” * No response from the left ear @es) «0\}@"
* In the right ear, response to chcksﬁt 99 dB &
* Frequency-specific ABR with ;cgﬁ’e bursts confirmed bilateral profound hggrlng loss
* Etiologic evaluation c;:e"é of’\
- Capture ELISA was pogmve for ZIKV IgM on the CSF) ¥
 TORCH serologies rg@gatlve @Q@
(}»

@Q‘ Leal MC, Braz J Otorhinolaryngol 2016



Sensorineural hearm‘g loss in a case of congenital Zika
virus — First case, &ver reported (2

ABR (stimulus in dB nHL) ABR (stimulus in dB nHL)
Cl A e,'
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Figure 1  Auditory brainstem evoked r@@nses. Note the bilateral profound deafness.

Leal MC, Braz J Otorhinolaryngol 2016



Sensorineural hearm‘g loss in a case of congenital Zika
virus — First case, #&ver reported (3)

* Origin of hearlrlg*eloss central?
* The severl’gﬁof CNS lesions can be the origin of the auditory impairment &

o
&
.x2' &\Q

* Origin ofh%armg loss : peripheral? & o

. theea‘Bsence of optoacoustic emissions mdlc\gfes that a cochlear damage is mor@‘hkely

te)@“‘be the cause Qﬁ’ é“"@
«0& 'é& &00
()'& Q@ ob\)
?{» \)é'\o kQ'QK
< Lessons from TORCH S <

&
* Infants born with rubella and @;‘/Qtomegalowrus congenital mfectlQﬁs can also present
with microcephaly, but it is, Mell established that in these casesThe auditory

malfunction is secondargeto a peripheral lesion ,\o\f’
o" ’L&Cb
<© »
o &
O?{L ©

@<zb Leal MC, Braz J Otorhinolaryngol 2016



Données préli_rm”@haires des cohortes ZIKA-DFA-BB

e,
N
'\‘5

* 1003 bébes nes@ﬁlvants a l'issue d'une grossesse conduite en
période d' egtéemle

* Tests audmfs réalisés chez 823 bébés ¢ Ry
,@* .é\@e
° Anoma“fles observées chez 45 bebesee Qfeﬁ“
gﬁhorte 1 (bébés exposés, clmlquemen’gﬁ*”brmaux) 30/644 f?l 6%)
g Cohorte 2 (bébés présentant des anomalles congénitales) 5/27 o b°° (18,5%)
©<§> e Cohorte 3 (témoins) Q@b"b 10/15%00 (6,6%)
| CD.:'\O\)&@ {ec,?}&e
{e"eé \)6}8‘6{&
,\00"&0\ 09\3,’\



Infection cqeigénitale a ZIKV : ce qu'on sait
* Une infection a ZIKM’“‘%U cours de la grossesse peut entrainer chez le foetus et
le nouveau-né d@@“e'anomalies malformatives
* Ces anomahg«s‘ concernent principalement le SNC

* Les anomaﬁoes congeénitales les plus graves resultent d'une infection a ZIKV survenant@,«
au couc\s&du 1°" trimestre de la grossesse & Qg‘%

* La frg&uence des malformations graves apre%,\i*hfectlon a ZIKV est inférieure a 5%‘5
. Lgx‘rlsque de survenue d'anomalies congem%ales apres infection a ZIKV n est(@as lié

\?"

&b. a l'intensité de la virémie maternelle ,(&Q
3 ]- au moment de | mfechg»h aigué
,19\ * ala présence ou l'intensité des mamfest,a‘fons cliniques ©
\)o &
¥ La microcéphalie & o

* est un mauvais indicateur dlaggbsthue et ne résume pas le SICOZ;S“
* n'a pasla méme 5|gn|f|cat|omorsqu elle est isolée ou mtegree d‘ans un SICOZ

* Le suivi échographique féietal permet de détecter la %E%SI -totalité des
anomalies et d'aider a>°‘1a décision d'ITG &

* En I'absence de SL&@Z les anomalies sensorlelleé‘-"?vmon audition) sont rares
©



Infection congénita_Le‘”é ZIKV : ce qu'on ne sait pas (encore)

\Q/
&a

* Les enfants ayant, developpé une infection in utero ont probablement un
risque plus mg@’rtant de développer un SICOZ

* Quel est le m%que de survenue d'anomalies dQ développement &
(neurologﬁque et psychomoteur) des enfanl;s exposes in utero et N
appar@mment indemnes d'anomalies a Ig haissance ?

. Qu@les explorations est-il légitime d@&proposer a des enfants nes &
g\@pparemment asymptomatiques dé mere ayant eu une mfectloga‘ﬁ ZIKV au

N\
o* cours de la grossesse ? & &
x& ©
* a quelle fréquence ? R &
5 \ A AQ’ .{é)
* jusqu'a quel dge ? & &°
Ké\% %«0\)
<0 N



. \‘Ql *
&
&QJ

Avis relatff’a la prise en charge médicale et
au sw"\n des nouveau-nés et nourrissons
ay@ﬁt été exposés au virus Zika in utero ou
Qﬁesentant une infection congenitale a virus
o < Zika (complément a I aws du 21 mars 2016)

Haut N
Conseil dela
Sante &
Publique

,\33’\°° 21 décembre 2017



Sl
&
’&.

Le HCSP recymmande

°une pﬂse en charge des enfants nes,«bﬂe mere infectée ou
suséeptlble d’avoir été infectée pa? le virus Zika pendant IaQ

&

grossesse o 0(\6\

(Q (J
&

< *tenant compte des resultat&ﬁun premier bilan clinique e;a@
© > N
o0 biologique, & o

@Q

* |e suivi a long terme etﬁnt dépendant des 5|tuat|ons@4tT|n|co-
piologiques a la na|§dsance &
O{\ «0\)(9
& Q
g "V
@’&/\ @Q@‘
&

N
©Q~




Diagnostic d'igﬁttion a ZIKV pendant la grossesse

Iplg confirmée

(femme.infectées par le vivus Zika en

période péri-concep*ionnelle ou
durant la grcssesse)

Iplg probable
(femme susceptible.d’avoir été

péri-conceptionnelle ou durant la

grossesse)

Iplg possible

(femme exposée au-virus Zika en
période péri-conceptionnelle ou
durant la grossesse)

Absence d’lplg

Femme ayant, en période péri-conceptionnelle ou durant la grossesse ou a
I'accouchement, un des résultats biologiques suivants :

RT-PCR Zika positive sur le sang, I'urine ou tout autre prélevement biologique ;

séroconversion en IgM anti-Zika avec négativité des IgM anti-dengue ;

Femme non exposée pendant la grossesse ou biologiquement exclue

e séroconversion en IgG anti-Zika confirmée par séroneutralisation @,\
e
X
. -
@;\@ Q:"}'\
& D\
Femme ayant en période péri-cghceptionnelle ou durant la grossesse, rempli une des ,§°
conditions suivantes : D\ 6@,{2
N r
R
e signes cliniques evoca@urs d’infection sans confirmation biologique ; Q@
e présence d’'IgM a -Zlka (sans IgM anti-dengue) ou d’lgG anti-Zika conflrrsé%s par
seroneutrallsat@n sans possibilité de datation de I'infection Ko
& &
& x&
< >
& «
Femmeﬂe@%see au virus pendant la période péri-conceptionnelle owﬁﬂrant la grossesse :
e.,
e ggnssigne clinique évocateur d’infection ; _@k'e’
-~

e .2 ou sans bilan biologique ; &©

& 5
<& N Y >

ou avec un bilan biologique non concluant. %&
Q’»
v
v
Qg:,



Evaluatioi d'un nouveau-né d'une-mere ayant pu étre exposée-au ZIKV
av cours de sa grossesse ou de.a période péri-conceptionnelle

Examen clinique
Poids, taille, périmetre cranien
Examen neurologique

N-ne

asymriomatique

N-né suspect
de SICOZ

O Classification selon tableau 2

PLG e o > IPLG probable IPLG certaine IPLG certaine IPLG probable IPLG possible PLG e
X
Bilan biologique Bilan d’anomalies congénitales Bila
p~s d’autre s (a réaliser avant 48 heures de vie) et Bilan biologique d’anomalie
) que - RT-PCR ZIKV sur sang, urine (a réaliser avant48 heures de vie) ongenita
X - Sérologie ZIKV (1gG/IgM) et DENV - RT-PCR ZIKVssur sang, urine
3 - RT-PCR¥ZIKV sur LCR si anomalies O
<0 : : &
% neurologiques 60
,‘9“' - _Sérologie ZIKV (IgG/IgM) et DENV Q&
Ay <
b <
™ ¢
© o
PCR négative et PCR négative et N2
IgM** négative PCR cordon* positive P\@posmve PCR négative et ..
% o e EE i o . N\ PCR positive
et IgG** positive ou IgM™** positive 0\'@ PCR cordon* ou IgM ou IgG** p05|t|ve&.>{¢:
<
>

IC possible IC confirmée &00(, IC confirmée
P
Explorations a realiser “}q’\’
&
©

Tableau 7 Tableaux4 et 6 Tableaux 4 et.5



Conduite a tepir devant une suspicion post natale
d’ mfeﬁmn congénitale a virus Zika (1)

Q,Q

* Une infection m,a"‘terno foetale par le virus Zika peut parfois étre suspectée a
distance de I@ﬁoerlode néonatale, chez des enfants ayant pu étre exposés au &

VIirus in Ut@?’O On peut ainsi citer les S|tuat|0@s suivantes éy“

. cons’gaﬁatlon lors du suivi de 'enfant de S|gne§a‘EI|n|ques évocateurs de SICOZ, Q,g:‘s@\

. ag@arltlon de troubles du developpementbéu des apprentissages, 6@,@?’

xotonnalssance apres la période neonat@i‘é d’un diagnostic d’infection mage?‘nelle

699\’ confirmée durant la grossesse. & @Q‘p
S N
e || s ‘agit souvent de nourrlssonseaéu d’enfants chez lesquels oryﬂe dispose pas
de diagnostic biologique negﬁatal .;e"
Q/ 0{&
.\f?{éj \)C’S\
9&0\ 6&&0
«0\) %’L
& o
5



Conduite a tepir devant une suspicion post natale
d’ mfeﬁmn congénitale a virus Zika (2)

* Pour les enfants(@"mptomat/ques pour lesquels un diagnostic de SICOZ est
évoqueé a postgsf’/or/ sur des signes cliniques, et pour ceux ayant des troubles

du developgaément et des apprentissages, le HCSP recommande &e«&
* de rech‘ércher par les moyens appropriés d autg@% causes de feetopathies mfectleqées
gen@;ﬁques ou toxigues \\eﬁ" @Qé“

ote prathuer sur le support utilisé pour Iesdeplstages néonataux [s’il est ene{‘)re
\,«°d|spon|ble (durée de déetention du cart@“h variable selon les centres, hablg@éllement
&"9 de quelgues mois)], une RT-PCR et, @r ‘possible, un test sérologique Zlkao,Q‘Ees résultats
o° des tests pratiqués a partir de ce §5€|pport doivent étre interprétés au@c précaution :
faux négatifs par quantité redwfe de matériel sanguin, deterloratwn du support au fil
du temps..., faux positifs eveﬁtuels par souillure du matériel sq,n‘gum de lI'enfant par
d’autres materlels sangum‘% deposes sur d’autres supports s'g@ckes au méme endroit

* de pratiquer les explog\a(’clons proposées au tableau 4 \’9\'%

* sile diagnostic est ﬁ?halement retenu, de suivre les er@‘énts comme indiqué tableau 5

©Q~



Conduite a tepir devant une suspicion post natale
d’ mfeﬁmn congénitale a virus Zika (3)

* Pour les enfants gcsi/mptomathues chez lesquels un diagnostic d’infection
maternelle penﬁant la grossesse est porté a posteriori, le HCSP recommande

e des assure«:? du bon développement neurologlque de I'enfant et de I'absence de S|gn§§

&

cI|n|qu Sde SICOZ ,@5‘ \\Q,e%
e de nz,e pas pratiquer d’exploration blologlque@@u neuroradiologique complemen{tﬁlre
N
(ié suivre les enfants comme indiqué danga‘Te tableau 6 <&
<> & \@o
Q‘b (\@ oe>
\q, &P Q;QK

(.-

o* Le HCSP préconise également qqpf;’une étude de cohorte soit rm’se en place
compte tenu notamment de&ofncertltudes a long terme cogeternant la nature
des lesions induites par le, aﬂrus Zika chez les enfants Iorg@‘[ue I'infection

survient in utero & <&

/\0\5" %’19
N @"“

(}?{L ©
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