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Le ZIKV qu’on connaissait...

1947 : Virus isolé d’'un macaque rhésus de la
forét Zika (Ouganda)

Isolé chez les moustiques Aedes africanus

Etudes de séroprévalence : 6% en Ouganda,
mais aussi un peu partout en Afrigue et en
Asie du Sud-Est

Pendant 57 ans: 13 cas d’infection cliniques
aigues rapportées, avec une symptomatologie
modérée

Lyle R. Petersen, M.D., M.P.H., Denise J. Jamieson, M.D., M.P.H., Ann M. Powers, Ph.D., and Margaret A. Honein, Ph.D., M.P.H.
N EnglJ Med 2016; 374:1552-1563 DOI: 10.1056/NEJMral1602113


http://www.nejm.org/toc/nejm/374/16/
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"An estimated 5000 infections among the total population of 6700” (74,6%)

[ Probable cases (N=59) [l Confirmed cases {(N=49) if

e Zika virus RNA was detected in the serum
e orif all the following findings were
present:
* |gM antibody against Zika virus
(detected by ELISA),
e Zika virus PRNTOO0 titer of at least 20,
and a ratio of Zika virus PRNT9O0 titer
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Yeek of onset ofliness to dengue virus PRNTI0 titer of at

Table 1. Clinical Characteristics of 31 Patients with Confirmed Zika Virus |eaSt 4
Disease on Yap Island during the Period from April through July 2007.
Sign or Symptom Me. of Patients (%%) . . . .
,f'rfl} 25 190 Probable Zika virus disease if
Fever* * IgM antibody against Zika virus was
Arthritis or arthralgia 20 (B5) detected by ELISA’
Monpurulent conjunctivitis 7 (53] . . .

| " . e Zika virus PRNT90 titer was at least 20, the

Myalgia

ratio of Zika virus PRNT9O0 titer to dengue

virus PRNT90 titer was less than 4

G .. ) 0 N Engl J Med 2009; 360:2536-2543 DOI:
Vomiting 3(10) 10.1056/NEJM0a0805715



http://www.nejm.org/toc/nejm/360/24/

Approximate known distribution of Zika virus,
1947-2007

green represents
mosquito isolates.
Yellow indicates
human serologic
evidence;

indicates virus
isolated from humans;

Hayes EB. Zika virus outside Africa. Emerg Infect Dis [serial on the Internet]. 2009 Sep [date cited]. Available
from


http://wwwnc.cdc.gov/eid/article/15/9/09-0442

Polynésie francaise

ILES MARQUISES

v TLES GAMBIEK
.

By week 51, the practitioners’ network recorded 5,895 patients with suspected ZIKV
infections, leading to an estimate of 19,000 suspected cases when extrapolated to other care
centers (adjusted to the mean consultation visits). Serum from 584 patients was tested by

RT-PCR for ZIKV; 294 samples were positive.

“An estimated 32.000 infections among the total population of 270.000” (11,8%)

Cao-Lormeau VM, Roche C, Teissier A, Robin E, Berry AL, Mallet HP, et al. Zika virus, French Polynesia, South Pacific, 2013 [letter]. Emerg Infect
Dis [Internet]. 2014 Jun [date cited].


http://dx.doi.org/10.3201/eid2006.140138

Le tour du monde...

e 2014 : Des épidémies rapportées dans un peu
toutes les iles du Pacifique

e 2015 : ZIKV découvre les Ameériques...



2016 : Le Brésil est le centre du monde...

* Entre Mars et Décembre 2015, le Brésil rapporte 1,3
millions de cas d’infection a ZIKV

* (4.300 cas de microcéphalie)

e Le 1° Février, 'TOMS déclare I'épidémie a ZIKV une
« Public Health Emergency »

* En Mars 2016, des cas de ZIKV avaient été rapportés dans
33 pays et territoires américains

e Le 27 avril 2016, 55 pays et territoires rapportaient une
de SKV via des moustiques



Cumulative number of countries, territories and areas by WHO
region reporting virus transmission (WHO, 2016)
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Afrique versus Asie/Amérique

100 1 Zika Central African Republic 1979 (ARB13565)
Zika Central African Republic 1976 (ARB7701)
Zika Central African Republic 1980 (ARB15078)
Zika Central African Republic 1968 (ArB1362)

East
African
Zika Sencgal 2001 (ArD157895)

Zika Uganda 1947 (MR7EE)

Zika Senegal 2001 (ArD158084)

Zika Nigeria 1968 (IbH30856)
Zika Senegal 1997 {ArD128000)
Zika Senegal 1968 (ArD7117)

100 Zika Senegal 1984 (ArD41313)
Zika Malaysia 1986 (P6-740)
Zika Yap Jun 2007
Zika Cambodia 2010 (FS513025)
Zika Thailand 2013 (PLCal_2ZV)
Zika French Polynesia 2013 (H/PF/2013)
2Zika Puerto Rico Dec 2015 (PRVABCHS53)
Zika Brazil 2015 (SPH2015)
Zika Guatemala Dec 2015 (103344)
Zika Guatemala Nov 2015 (8375)




Le cycle de transmission du ZIKV

A. aegypti (Zones urbaines)
... et A. albopictus (depuis 2007, zones rurales)

Large distribution, y compris
dans des régions plus
tempéreées

Piguent durant la journée

Ont déja été les vecteurs
d’épidémies de Dengue aux
USA



Autres modes de transmission

Mere - Enfant

Liée a des fausses-couches
(ARN viral retrouvé dans les
produits de FC)

Liée a des cas de
microcéphalie (ARN viral
retrouvé dans le cerveau et le
placenta)

Liée a un syndrome viral (et
thrombocytopénie) chez le NN
lors d’une transmission au
moment de I'accouchement

Sexuelle

* ARN viral (parfois +++)
retrouvé dans le sperme
jusque 62 jours apres
I"infection

* (as de transmission sexuelle
rapportés (voyageurs) avant
et apres I'apparition des
symptomes

Sang
(Probable, pas de cas rapportés)



Le diaghostic différentiel...

QUADRO CLINICO SEMELHANTE

DENGUE, CHIKUNGUNYA E ZIKA

Fortes dores
de cabeca

Febre subita ¢ alta
{acima de 40%C)

Manchas vermelhas
{parecidas com

Dor atras dos olhos -

(piora com o | TS

movimento ocular) o

-
\

Falta de

apetite

¢ paladar

Dor nos 0ss0s ¢
nas articulacoes

sarampo) na pele

Nauseas

¢ vomito

Moleza
€ cansaco
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Nécessité d’'un diagnostic de
laboratoire....

FEBRE

ARTRALGIA

(DORES NAS
ARTICULACOES)

RASH CUTANEO
(MANCHAS
VERMELHAS NA
PELE)

PRURIDO
(COCEIRA)

VERMELHIDAO
NOS OLHOS

DENGUE

Sempre presente:
alta e de inicio
imediato

Quase sempre
presente:
dores moderadas

Pode estar
presente

Pode estar
presente: leve

Nao esta
presente

CHIKUNGUNYA

Quase sempre
presente: alta e de
inicio imediato

Presente em
90% dos casos:
dores intensas

Pode estar presente:

se manifesta nas

primeiras 48 horas
(normalmente a
partir do 2° dia)

Presente em
50 a 80% dos
casos: leve

Pode estar
presente

Pode estar
presente:
baixa

Pode estar
presente:
dores leves

Quase sempre
presente: se
manifesta nas
primeiras 24 horas

Pode estar
presente: de
leve a intensa

Pode estar
presente




Classification des arbovirus

Single-stranded

positive-sense RNA

, Family: Togaviridae
Chikungunya Genus: Alphavirus®

Family: Flaviviridae
Dengue, ZIKV, Genus: Flavivirus®

Clin Exp Vaccine Res. 2014 Jan;3(1):58-77. English.
Published online Dec 18, 2013.

Arboviruses

Y
Single-stranded
negative sense RNA

Family: Bunyaviridae
Genus: Orthobunyavirus®
Nairovirus
Phlebovirus
Tospovirus

Family: Rhabdoviridae
Genus: Vesiculovirus

Family: Orthomyxoviridae
Genus: Thogotovirus

-3
1

\J

Double-stranded
RNA

Family: Reoviridae
Genus: Orbivirus
Coltivirus®



http://dx.doi.org/10.7774/cevr.2014.3.1.58

Liste des flavivirus transmis par les
moustiques

Virus groups Virus species Virus strans/Subtypes Animal disease

ne favar

cephabitis 258 ence 3 Jepanese encephalits virus
s vings 2 dir

Worldwide ) birds, mammals

Austraia, Papua Ne ANeS YO ap and mankeys

s
Unknown
Yaourde vinss Yaounda v YADA Cantral Afric: Uniknown
JUE VIrUS group Dengue vins Dengue virus 1 JENV-1 ItropCs Primates [s
DENV-2 Tropics
DEN Tropics, s
e vrus 4 DENV-4
ow Tever vinus Yeliow fever vrus
Wesselsbron virus sbron vinus 0
Sepik virus X SEF aw Guinea Uinknown
Aroa wius n ) Unkne
Bussuquaea virus

e virus

"\:x‘,'/u".IY,.‘,(!H_I\]"
hand Centra Uriknown
Birds

ephalitis virus v waed, South Africa

noWN

iy mosquito-dome favviruses

LYW

Kedougou virus group Kedougou vns Le0OUgoU WUS

ARN0WS

|
Edge Hill vinus group Barwi wrus Banei virus L
Boubous virus Boubaui virus Unknown
Fdge Hill wrus Fge Hll viry t 340 Unknown
WS Jugra wus 3 Unknown
XVa VIus Potiskum virus Expanmental fatal disease: chacker
Sabaya v Unknown

Uganda S virus Uganda UGS frica Unknown

Clin Exp Vaccine Res. 2014 Jan;3(1):58-77. English.
Published online Dec 18, 2013.



http://dx.doi.org/10.7774/cevr.2014.3.1.58

Algorithm for investigating cases suspected of
Zika virus infection (ECDC, 2016)

Case under
investigation
If exposed since

If pregnant the beginning of

pregnancy

If neurological If exposed in
symptoms past four weeks

If Zika-like If last exposure within
symptoms in two weeks of onset of
past seven days symptoms

Cluster of cases . ) MNotify,
. . Resident in "
presenting with . Positive Vector control
o g eceptive area
Zika-like symptoms measures




Provisional overview of laboratory tests for Zika
virus diagnostic (ECDC, 2016)




Biosafety and transport of specimens (ECDC, 2016)

Zika virus is a risk group 2 pathogen and is handled in Bio Safety Level 2 (BSL2) containment in Europe” (with
exception of UK where the virus is a risk group 3 pathogen), USA and Canada [1,2]. For virus isolation through
culture, the sample may be handled under BSL 3 containment conditions as precautionary measures due to the
possibility of presence of other pathogens that belong to risk group 3 in Europe (e.g. dengue virus). Handling of

biological samples for Zika virus diagnostic should be conducted following national guidelines on laboratory
biosafety [3].

International transport of specimens for Zika virus diagnosis may be shipped as biological substances category B,
UN3373 [4].




Molecular assays

La période virémique est courte

» Détection de I’ARN viral
 Dans le sang: 5 premiers jours apres l'apparition des symptomes
e Dans la salive : 6-8 premiers jours apres I'apparition des symptomes
* Dans l'urine : 10 premiers jours apres |'apparition des symptomes
* Dansle sperme : 62 premiers jours apres l'apparition des symptomes
* LCR, Placenta, Biopsies feetales, ...
* Virémie avant I'apparition des symptémes ?

« Méthodes
* Home-made (i.e. Journal of Clinical Virology 43 (2008) 96-101)
* Kits comerciaux



Diagnostic serologique

Diagnostic différentiel avec d’autres virus (Dengue, Chikungunya,...)
Réactions croisées avec autres flavivirus (Dengue, West Nile Virus, ...)

lgM
— Par enzyme-linked immunosorbent assay (ELISA) ou immunofluorescence assays (FIA)
— De4joursa(>?)3 mois apres lI'apparition des symptomes

lgG

— De8joursa..

Méthodes

— Pas de kits commerciaux
— Doit étre effectué dans des centres ayant une expérience dans le sérodiagnostic des flavivirus
— Réaliser au moins 2 prélévements a 2-3 semaines d’intervalle
— Toujours interpréter les résultats au regard de la situation individuelle de chaque patient (exposition,
symptomes, ...)
—  Positif si
* Séroconversion
* Augmentation 4x du titre des anticorps spécifiques pour ZIKV
— Un test de neutralisation virale (NT) permet d’augmenter la spécificité



Interim guidelines for the evaluation and testing of infants with
microcephaly or intracranial calcifications whose mothers traveled to or
resided in an area with Zika virus transmission during pregnancy (CDC, 2016)

Microcephaly or intracranial calcifications
detected prenatally or at birth

Perform Zika virus testing and other clinical
evaluation of infant (Boxes 1 and 2)

Positive or inconclusive Negative tests for
test for fika virus Zika virus infection
infaction in infant in infant

Report case and assess Evaluate and treat for
infant for possible other possible
long-term sequelae etiologies
(Box 3)




Recommended clinical evaluation and laboratory testing for

infants with possible congenital Zika virus infection (CDC, 2016)

Comprehensive physical examination, including careful measurement of the occipitofrontal circumference, length,
weight, and assessment of gestational age.

Evaluation for neurologic abnormalities, dysmorphic features, splenomegaly, hepatomegaly, and rash or other skin
lesions. Full body photographs and any rash, skin lesions, or dysmorphic features should be documented. If an
abnormality is noted, consultation with an appropriate specialist is recommended.

Cranial ultrasound, unless prenatal ultrasound results from third trimester demonstrated no abnormalities of the
brain.

Evaluation of hearing by evoked otoacoustic emissions testing or auditory brainstem response testing, either
before discharge from the hospital or within 1 month after birth. Infants with abnormal initial hearing screens
should be referred to an audiologist for further evaluation.

Ophthalmologic evaluation, including examination of the retina, either before discharge from the hospital or
within 1 month after birth. Infants with abnormal initial eye evaluation should be referred to a pediatric
ophthalmologist for further evaluation.

For infants with microcephaly or intracranial calcifications, additional evaluation includes the following:

Consultation with a clinical geneticist or dysmorphologist.

Consultation with a pediatric neurologist to determine appropriate brain imaging and additional evaluation (e.g.,
ultrasound, computerized tomography scan, magnetic resonance imaging, and electroencephalogram).

Testing for other congenital infections such as syphilis, toxoplasmosis, rubella, cytomegalovirus infection,
lymphocytic choriomeningitis virus infection, and herpes simplex virus infections. Consider consulting a pediatric
infectious disease specialist.

Complete blood count, platelet count, and liver function and enzyme tests, including alanine aminotransferase,
aspartate aminotransferase, and bilirubin.

Consideration of genetic and other teratogenic causes based on additional congenital anomalies that are
identified through clinical examination and imaging studies.



Recommended long-term follow-up for infants with
possible congenital Zika virus infection (CDC, 2016)

* Report case to state, territorial, or local health department
and monitor for additional guidance as it is released.

* Conduct additional hearing screen at age 6 months, plus
any appropriate follow-up of hearing abnormalities
detected through newborn hearing screening.

e Carefully evaluate occipitofrontal circumference and
developmental characteristics and milestones throughout
the first year of life, with use of appropriate consultations
with medical specialists (e.g., pediatric neurology,
developmental and behavioral pediatrics, physical and
speech therapy).



Interim guidelines for the evaluation and testing of infants without
microcephaly or intracranial calcifications whose mothers traveled to or
resided in an area with Zika virus transmission during pregnancy (CDC, 2016)

MNo microcephaly or intracranial calcifications
detected prenatally or at birth

; r :

Positive or inconclusive test for Zika virus Mo Zika virus testing performed on mother Megative tests for Zika virus infection
infection in mother prior to delivery pricr to delivery in mother prior to delivery
| — 3
Test mother if she reported clinical Mo testing
illness consistent with Zika virus indicated if
disease during pregnancy mother did not
L report chinical
1 i i illness
Negative consistent with

Conduct thorough physical examination and Positive or

. . oL ) . . , i Lika virus
perform Zika virus testing in infant (Box 1) inconclusive test tests _f':'r Zika . .
for Zika virus virus disease during

. L infection in regnanc
| infection in mother pregnancy
maother

r 3

Pasitive or inconclusive | | Negative tests for
test for Zika virus Zika virus
infection in infant infection in infant

:

Perform addrtional
clinical evaluation, report
case, and assess for

possible long-term
sequelas (Boxes 2 and 3) Routine care of infant, including appropriate follow-up on any clinical findings

r '




Definitions (ECDC, 2016)

Exposure:

e History of exposure in an area with transmission of Zika virus; or
¢ Sexual contact with a male confirmed case of Zika virus infection; or
» Sexual contact with a male who had been in an area with Zika virus transmission in the past four weeks.

A list of Zika-affected areas is kept updated on the ECDC website (Jink).

Neurological symptoms: symptoms consistent with Guillain—Barré Syndrome (GBS) or other neurological
syndromes such as acute flaccid paralysis, myelitis, meningitis and meningoencephalitis.

Zika-compatible symptoms: rash with or without fever and at least one of the following: arthralgia, myalgia or
non-purulent conjunctivitis/hyperaemia.

Positive test: laboratory confirmation by PCR or by serology in a reference laboratory.

Notify: notification to the public health authority in accordance with the EU case definition for surveillance.

Receptive area: between 1 May and 31 October, a geographical area with presence of Aedes albopictus or Aedes
aegypli mosquitoes, as determined by national authorities.

Vector control measures: measures designed to interrupt vector-borne transmission of Zika virus in the vicinity
of an imported case of Zika virus infection, as per national or relevant protocols.




Mesures de précaution (AFMPS, 2016)

* Exclure du don de tissus et cellules
— Les donneurs ayant séjourné dans une région a risque dans
les 28 jours qui précedent le don
e Sauf si PCR négative
* Si PCR positive, attendre 28 jours supplémentaires

— Les donneurs ayant eu un contact sexuel avec un homme
ayant une infection ZIKV ou ayant séjourné dans une
région a risque dans les 6 mois qui précedent le contact

e Exclure du don de sperme les donneurs ayant séjourné
dans une région a risque dans les 6 mois qui précedent
le don

— Sauf si PCR négative
— Si PCR positive, attendre 6 mois supplémentaires



CENTRE DE REFERENCE POUR ARBOVIRLUS
FORMULAIRE A RENVOYER AVEC L'ECHANTILLON AU CENTRE DE REFERENCE :
D, Marjam Vam Esbroechk

eeskunds ~Cmtraal Laboratorivm voor Klinesche Baologie

Ba 2000

"IDENTIFICATION DU LABORATOIRE QUI ENVOIE INFORMATIONS EPIDEMIOLOGIQUES
L'ECHANTILLON ' o T N ) i
. . 2 IHASIEEIon suspects |
Mo du responsable

Prytne de monstigue dans e région endénmgue
Maoam dha Is
Transinsion sangnns

. _ Transnuission mége-enfant
Code postal + kecalite

T¢l

Autre
ANALYSES DEMANDEES
Audres il
ns de ln dengue

A PCE. vius du chikwiguay
d PCR vorus du Wil ocoidental

BEEMSEIGMNEMENTS COMNCERNANT LE PATIENT
*Nom
*Sexe dH dF

U PCR vimus de 'encéphalite &
*Diate de naizsance
. jm g ims de lencéphalite japons
*Code posial / Localité

i O PCR vous de Zika
Mationalig

O PCR varus de la fiévre jaume

i PCE. flavivirus {“pan’-flavivims-PCR)

Séjour récent a I'étranger
| 5i one, pays o0 régon
RENSEIGNEMENTS CONCERNANT
L'ECHANTILLON 3 Serologie v de la deapene (Lehl1el) &
Mumeérn d'identification O Sérologie v du clukungzmya
Nalige 3 Séralogie v du Mil occidental (IghdTeG) &
a Seriiil J Serologie virus de 'encephalite A fique (IghlTgG) %
| Ligquide céphalo-rachidien O Séralogis vims de Pencéphalite japonaiss (1M TgG) &

aie de nrdlévement
| L hate .|._....a. e11iel . . e . . 1 | @ sérologie

de la fhevre jme {(I=2h 25 7

INFORMATIONS CLINIQUES J Zfrologie virus de la figvre & phlébotome (I2M/1gG) 7

Drate de début des symipidmes

Waccimahon contre la figvre poune : o Année . = "

Les résultats propres (en cas de confirmation)

= o

SVIpTomes . fiévre
myalgie/arilimgie J Figvre jmane imnmmité aprés vaccination (anticorps

eruphion maculo-papulense neutralisants)

encéphalite Année de vaccmation

A gle Contre-mdication pour le rappel

“Indispensable flagnosrs: = Dcnmwiion S 1 scesenclanse de | INAMI




Conseils aux voyageurs

SITES JOBS PLIBLICATIONMNS MEDIAS SOCIALK

Conseils aux voyageurs en raison de la propagation du virus Zika

be




Un vaccin en 20167

NEWS

Zika vaccine could be in production by year’'s end, says
maker

Crwen Dvar



