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CONGENITAL
ZIKA 
SYNDROME

Zika is gone …

CDC website, Sept 2018

Zika is gone …

The question is not if, 

but when and where

Zika will come back?

Discovery 1947, Uganda, Africa

Yellow fever research institute, Uganda
Rockefeller Foundation

Sentinel Rhesus monkeys in cages 
in the canopy forest

• Single RNA virus  =>  less stable than DNA

• Flaviviridae - Flavivirus 

• Arbovirus – Arthropds born virus

• Dengue virus (DENV)

• Japanese encephalitis virus (JEV)

• Tick borne encephalitis virus (TBEV)

• West Nile virus (WNF)

• Yellow fever virus (YFV)

• Chikungunya virus (CHIKV)

Arboviruses
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ZIKV Vectors

7

A. aegypti A. albopictus

• Day-time biters
• Alive for 30 days
• Female infects eggs
• Eggs infectious >1 year

ZIKA positive sperm / vagina

>1 year

69 days

ZIKA RNA

Replicative ZIKA

13 days

2 days

Venturi G, Euro Surveill. 2016 D’Ortenzio E, NEJM. 2016
Frank C, Euro Surveill. 2016 Musso D, Clin Microb Infect. 2017

Yocke, Cell, 2016 Aug

Vaginal infection

More ifficient

s.cut. infection

Similar results in 
Rhesus macaques

Clinical course do not differ during pregnancy
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14 cases in human

Rash

Temporal association

+ 3 months

Lancet Child, 2017

Direct association Zika & microcephaly
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Direct association Zika & microcephaly Congenital Zika Syndrome: definition

1. Severe microcephaly with partial 
collapse of the skull

2. Thin cerebral cortices with
subcortical calcifications

3. Macular scars with pigmented
retinal findings

4. Congenital contractures 

5. Early hypertonia with evidence of 
extrapyramidal involvement

• Cerebral atrophy, ventriculomegaly, 
cerebellar hypoplasia, arthrogryposis

Moore CA, JAMA Pediatr. 2017. 

Congenital Zika Syndrome: SPECTRUM

Moore CA, JAMA Pediatr. 2017. 

Congenital Zika Syndrome: SPECTRUM

Zin AA, JAMA Pediatr. 2017. 

Abnormal ophthalmologic

findings in 33% of infants 

without CNS findings who

were born to women with

confirmed ZIKV infections 

during pregnancy

Normal at birth => post-natal development of anomalies

Congenital Zika Syndrome: SPECTRUM

van des Linden, MMWR, 2017

42%
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Aiken, NEJM, 2016

Zika world panic !!!

• No (unprotected) sex for 6 months

• Amniocentesis at 15 weeks for all exposed
pregnant patients

Zika
Are we going to far?

Vouga & Baud, Lancet, 2017
Vouga & Baud, Lancet, 2018
Baud & Musso, Lancet, 2018

Cytomegalovirus

CMV

Prof David Baud
MD PhD
Head of Obstetrics
Lausanne - CHUV

CMV – most common cause of birth defect

1 - 2

Rubella

CMV – most common cause of birth defect
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CMV – most common cause of birth defect CMV positive sperm

• 14 months after infection

• Infect spermatozoae

No recommandation

Zika

•Only 4% of male have replicative viruses

• Exceptional >30 days

•Decline of Zika

Postpone pregnancy attempts to 2 months 
after exposure for both men and women

Vouga & Baud, Lancet, 2018

Zika ?
Similar to other teratogenic infections

Vouga & Baud, Lancet, 2016
Panchaud & Baud, CMR, 2016

Schaub, Baud, Lancet Child, 2017

CMV – most common cause of birth defect

1-2% of sero-NEG patients
(reinfection possible)

CMV – most common cause of birth defect

3%
Severe anomalies in 

infected pregnant 

patients
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CMV – most common cause of birth defect

Sero-conversion ? IgM

PCR +

=>

Fetus 

infected

PCR –

=>

Fetus non-

infected

Symptoms

?

Amniocentesis >21 weeks
(+7 weeks after infection)

CMV – most common cause of birth defect

Ultrasound

+

Fetal blood
sampling Anemia + low platelets

ZIKA

Kindly provided by Yvan Vial (CHUV) & Bruno Schaub (Martinique)

Ventriculomegaly Cortical atrophy & 

large peri-cerebral spaces

18 WG
23 WG

Zika virus 
Spectrum of brain anomalies

MFME, CHU Martinique

Schaub, Vouga, Baud, Lancet Child, 2017

Calcifications

23 WG
31 WG

19WG 23 WG

Zika virus
Spectrum of brain anomalies

MFME, CHU Martinique

23WG

Corpus callosum anomalies

Zika virus 
Spectrum of brain anomalies

MFME, CHU Martinique

Schaub, Vouga, Baud, Lancet Child, 2017
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Gyration anomalies

Zika virus
Spectrum of brain anomalies

SF

Recent Advances in 3D Assessment of Various Fetal Anomalies 32WG

Gyration anomalies

Zika virus
Spectrum of brain anomalies

MFME, CHU Martinique

SF

Schaub, Vouga, Baud, Lancet Child, 2017

17 WG

Zika virus
Spectrum of brain anomalies

Cephalic dysmorphia

MFME, CHU Martinique

26WG 26WG

Schaub, Vouga, Baud, Lancet Child, 2017

Zika world panic !!!

• No (unprotected) sex for 6 months

• Amniocentesis at 15 weeks for all 

exposed pregnant patients

Vouga, Van Mieghem, Baud, The Lancet, 2016

By analogy with CMV or TOXO infections:

1) ZIKV is only shed in the amniotic fluid 
once the fetal kidneys produce
sufficient urine (>18–21 weeks’ 
gestation)

2) Once sufficient time has elapsed for 
the virus to breach the placental 
barrier (at the earliest 6–8 weeks after 
infection)

>15 weeks

Lancet ID, 2017

Transient Zika+ amniocentesis
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Lancet ID, 2017

Transient Zika+ amniocentesis

CMV – most common cause of birth defect

Not all ZIKV+ amniotic fluid will have symptomatic babies

CMV – most common cause of birth defect

3%
Severe anomalies in 

infected pregnant 

patients

FRENCH GUIANA

Pomar, Baud, BMJ, 2018

ZIKA materno-fetal transmission

300 ZIKV infected

pregnant patients

(Amniotic fluid)

Umbilical & neonatal cord blood

Placenta

Urine

(Cerebro-spinal fluid)

+

+

+

+

+
+

+

26% of fetuses/neonates

positive for ZIKV 

Pomar, Baud, BMJ, 2018

ZIKA materno-fetal transmission

300 ZIKV infected

pregnant patients

+

+

+

+

+
+

+ Neonate chart review

blinded for Zika status

Pomar, Baud, BMJ, 2018
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Zika 26%21%

ZIKA materno-fetal transmission

CMV

Pomar, Baud, BMJ, 2018

For all exposed pregnant patient…

Baud et al, BMJ, 2016

Panchaud, Vouga, Baud et al, Lancet ID, 2016

TAKE HOME MESSAGE

Zika similar to other teratogenic infections

(CMV)

When you do not know,

No panic

look what is known in your field

Materno-fetal & Obstetrics Research Unit

MERCI

TEAM:
Manon Vouga
Milos Stojanov

Yndia Buffe
Alice Panchaud
Karine Lepigeon

Leo Pomar

COLLABORATORS:
Didier Musso - Polynesia
Marco Alves - Bern, CH

Bruno Schaub - Martiniques
Patrick Gerardin - Réunion
Duane Gubler – Singapore

Blaise Genton - CHUV

ZIKA materno-fetal transmission

Pomar, Vouga, Baud, BMJ, 2018

http://www.google.ch/url?sa=i&rct=j&q=CHUV+logo&source=images&cd=&cad=rja&docid=Wt_swzI3K3yuVM&tbnid=DdXh_tbE-lPBvM:&ved=0CAUQjRw&url=http://www.ismict2011.org/Sponsors/sponsors.htm&ei=7wOOUYXpOIW6OLL-gMgF&psig=AFQjCNFvjIrpOLy2p_gVb2zqQVjm60CLWQ&ust=1368347922947420
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ZIKA materno-fetal transmission

Pomar, Vouga, Baud, BMJ, 2018

RR for severe outcomes = 7 [4-13]

Lancet ID, 2017

All fetuses had Fetal Blood Sampling:

• liver cholestasis

• mild anemia


