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A Zika virus (ZIKAV) outbreak started in October 2013 
in French Polynesia, South Pacific. We describe here 
the clinical and laboratory features of two mothers and 
their newborns who had ZIKAV infection as confirmed 
by ZIKAV RT-PCR performed on serum collected within 
four days post-delivery in date. The infants’ infection 
most probably occurred by transplacental transmis-
sion or during delivery. Attention should be paid to 
ZIKAV-infected pregnant women and their newborns, 
as data on the impact on them are limited.

Since October 2013, French Polynesia has experienced 
the largest outbreak of Zika virus (ZIKAV) infection ever 
reported, with an estimate of 28,000 ZIKAV infections 
in early February 2014 (about 11% of the population) 
[1,2]. We report here evidence of perinatal transmis-
sion of ZIKAV in French Polynesia in December 2013 
and February 2014.

Clinical and laboratory description

Case 1
In December 2013, a woman in her early 30s (Mother 
1), who presented at hospital at 38 weeks’ gestation, 
vaginally delivered a healthy newborn (Apgar score 
10/10) (Newborn 1), who was immediately breastfed. 
The mother had a mild pruritic rash without fever that 
had started two days before delivery and lasted up to 
two days post-delivery (day 2). Clinical examination of 
the infant remained unremarkable from birth to five 
days after delivery, when the infant was discharged. 
The infant evolved favourably and the mother recov-
ered favourably.

Case 2
In February 2014, a woman in her early 40s (Mother 2), 
who had been monitored for gestational diabetes and 
intrauterine growth restriction diagnosed during the 
second trimester of pregnancy, presented at hospital 
at 38 weeks’ gestation for delivery. She underwent a 
caesarean section due to pregnancy complications. 
Her newborn (Newborn 2) had severe hypotrophy and 
Apgar score 8/9/9. Enteral nutrition with formula milk 

for premature newborns was started due to hypogly-
caemia and breastfeeding was started, in addition, 
from the third day post-delivery (day 3). On day 3, the 
mother presented a mild fever (37.5–38 °C) with pru-
ritic rash and myalgia. The following day, after a three-
hour ultraviolet light session for neonatal jaundice, 
the newborn presented transiently an isolated diffuse 
rash. Both mother and infant evolved favourably.

Laboratory features
All available samples collected from Mother 1 and 
Newborn 1 until day 3 and from Mother 2 and Newborn 
2 until day 13 were tested for ZIKAV and dengue virus 
(DENV).  No other pathogens were tested for, given 
the co-circulation of DENV (serotypes 1 and 3) [3] and 
ZIKAV.

The test for ZIKAV was real-time reverse-transcription 
(RT) PCR using two primers/probe amplification sets 
specific for ZIKAV [4]: results were reported positive 
when the two amplifications occurred (threshold cycle 
less than 38.5). A standard curve using serial dilutions 
of known concentrations of a ZIKAV RNA synthetic tran-
script was included within the RT-PCR run to estimate 
the RNA loads. Both mothers and both newborns had 
ZIKAV infection confirmed by positive RT-PCR result on 
at least one serum sample. 

Breast milk samples from both mothers were inocu-
lated on Vero cells in order to detect replicative ZIKAV 
and were also tested by RT-PCR. The samples gave 
positive RT-PCR results, but no replicative ZIKAV par-
ticles were detected in cell culture. Blood cell counts 
were in the normal range, except for Newborn 2, who 
displayed a low platelet count from day 3 (65 × 109/mL) 
to day 7 (106 × 109/mL) (norm: >150 × 109/mL) and an 
elevated level of total bilirubin on day 3 (247 µmol/L) 
(norm:  <200 µmol/L); total protein and C-reactive pro-
tein levels were within the normal range. 

All samples tested by ZIKAV RT-PCR were also tested for 
DENV using a multiplex RT-PCR [5]: all were negative. 
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Table 
Biological features of m

others and new
borns w

ith evidence of perinatal transm
ission of Zika virus, French Polynesia, D

ecem
ber 2013 and February 2014 

Num
ber 

of days 
from

 
delivery

Clinical picture
Zika virus RT-PCR and culture

M
other 

1
New

born 
1

M
other 

2
New

born 
2

M
other 

1
New

born 
1

M
other 

2
New

born 
2

−2
Rash

–
–

–
–

–
–

–

0
Delivery

Breastfeeding
Delivery

Enteral 
nutrition

–
–

–
Serum

 RT-PCR: Neg

1
Rash

–
–

–
–

–
Serum

 RT-PCR: Pos
(59 × 10

4 copies/m
L)

–

2
Rash

–
–

–
Serum

 RT-PCR: Pos 
(7.0 × 10

4 copies/m
L)

Saliva RT-PCR: Pos
a

–
–

–

3
–

–
Rash,  

m
ild fever 

(37.5–38°C)

Breastfeeding
Breast m

ilk RT-PCR: Pos 
(205 × 10

4 copies/m
L)

Breast m
ilk culture: Neg

Serum
 RT-PCR: Pos 

(65 × 10
4 copies/m

L)
Saliva RT-PCR: Pos

a
–

Serum
 RT-PCR: Neg

4
–

–
–

Rash
–

–
–

Serum
 RT-PCR: Pos

(62 × 10
4 copies/m

L)

5
–

–
–

–
–

–
Serum

 RT-PCR: Pos 
(2.6 × 10

4 copies/m
L)

–

7
–

–
–

–
–

–
Serum

 RT PCR: Pos
(69 × 10

4 copies/m
L)

8
–

–
–

–
–

–

Serum
 RT-PCR: Neg

Breast m
ilk RT-PCR:  Pos 

(2.9 × 10
4 copies/m

L)
Urine RT-PCR: Pos

(16 × 10
4 copies/m

L)
Breast m

ilk culture: Neg

Urine RT-PCR: Pos
(20 × 10

4 copies/m
L)

11
–

–
–

–
–

–
Serum

 RT-PCR: Neg
Urine RT-PCR: Neg

13
–

–
–

–
–

–
Serum

 RT-PCR: Neg
–

Neg: negative; Pos: positive; RT: real-tim
e reverse-transcription.  

a Viral load w
as not determ

ined on saliva sam
ples.
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Detailed laboratory results for ZIKAV PCR and culture 
are reported in the Table.

Ethics approval
Informed written consent was obtained from the two 
mothers and publication of data related to ZIKAV infec-
tions was approved by the Ethics Committee of French 
Polynesia (reference 66/CEPF).

Background 
ZIKAV, first isolated in 1947 from a rhesus monkey 
in Zika Forest, Uganda, is an arthropod-borne virus 
(arbovirus) belonging to the Flaviviridae family and 
the Flavivirus genus [6]. Since the 1960s, human cases 
have been sporadically reported in Asia and Africa [7], 
but the first large documented outbreak occurred in 
2007 in Yap Island, Micronesia, in the North Pacific, 
where physicians reported an outbreak characterised 
by rash, conjunctivitis and arthralgia [8].

ZIKAV is transmitted by mosquitoes, especially Aedes 
species [7]. Direct inter-human transmission, most 
likely by sexual intercourse, has been described [9]. As 
little is known about ZIKAV transmission, we investi-
gated other possible modes of transmission. The cases 
studied provide the first reported evidence of perinatal 
transmission of ZIKAV. 

Discussion
Perinatal transmission of arbovirus has been reported 
for DENV [10-14], chikungunya virus (CHIKV) [15,16], 
West Nile virus (WNV) [17,18] and yellow fever virus 
(YFV) [19,20]. Breast milk transmission has been 
reported for DENV [14] and WNV [18] and has been sus-
pected for the vaccine strain of YFV [20]. Severe conse-
quences of arbovirus materno–fetal transmission have 
been reported, notably for CHIKV (encephalopathy and 
haemorrhagic fever) [16] and DENV (preterm delivery, 
fetal death, low birth weight, fetal anomalies, prematu-
rity and acute fetal distress during labour) [10,12]. 

The possible routes of perinatal transmission are 
transplacental, during delivery, during breastfeeding 
and by close contact between the mother and her new-
born. The sera from the mothers were RT-PCR positive 
within two days post-delivery and those of their new-
borns within four days post-delivery. The observation 
that Mother 1 had displayed a rash two days before 
delivery and was confirmed ZIKAV RT-PCR positive on 
two days post-delivery suggests that she was virae-
mic before and during delivery. Mother 2’s serum was 
RT-PCR positive the day after delivery, suggesting that 
she was viraemic or at least incubating ZIKAV at the 
time of delivery. As there are no firm data on the delay 
necessary for ZIKAV to become detectable by RT-PCR in 
serum after exposure, the observation that ZIKAV RNA 
was detectable as early as three and four days post-
delivery in the newborns does not provide evidence 
of transplacental transmission rather than contamina-
tion during delivery. Evidence of transplacental trans-
mission would have been the delivery of a viraemic 

newborn, but the serum sample collected the day of 
delivery from Newborn 2 was RT-PCR negative; no sam-
ple was available on the delivery day for Newborn 1. 

In November 2013, a first case of perinatal transfusion 
of ZIKAV was  suspected in French Polynesia: the new-
born displayed a maculopapular rash at delivery and 
the mother reported a ZIKAV infection-like syndrome 
two weeks before (data not shown). Unfortunately, how-
ever, virological investigations were not performed.

The detection of ZIKAV RNA by PCR in breast milk 
samples in our study raises the question of possible 
transmission by breastfeeding. The fact that replica-
tive ZIKAV was not found in breast milk samples makes 
contamination by this route unlikely. The finding that 
RT-PCR on Newborn 2’s serum was positive the day 
following the start of breast feeding can reasonably 
exclude this route of contamination for this infant. The 
ZIKV RNA load reported in the two breast milk samples 
(2.9 × 104 and 205 × 104 copies /mL) were higher than 
the DENV RNA load reported in a suspected case of 
DENV breast milk transmission (>0.01 × 104 and >0.1 × 
104copies /mL) in New Caledonia in 2012 [14]. Of inter-
est, CHIKV RNA was not detected from 20 milk samples 
collected from breastfeeding viraemic mothers during 
an outbreak of CHIKV infection in Réunion Island in 
2005–06 [16].

As saliva samples from Mother 1 and Newborn 1 gave 
positive RT-PCR results, contamination by close contact 
cannot be excluded. However, it is currently unknown 
whether saliva actually contains replicative ZIKV. 

Contamination of the newborns as a result of being bit-
ten by an infected mosquito bite seems fairly improb-
able because of the air-conditioned rooms in the 
hospital. 

Even though the newborns had similar ZIKAV RNA 
loads (about 60 x 104 copies/mL) in serum, Newborn 
1 remained asymptomatic, whereas Newborn 2 dis-
played a maculopapular rash and thrombocytopenia. 
This newborn also had low birth weight but we do not 
have data to suggest this was due to ZIKAV infection, 
especially as there was intrauterine growth restriction 
from the second trimester of pregnancy and gesta-
tional diabetes. 

During this large outbreak, many pregnant women 
could have been infected by ZIKAV, but we did not reg-
ister any increase in the number of fetal deaths or pre-
mature births.

Conclusions
Given the severe neonatal diseases reported with other 
arbovirus infections, such as chikungunya [16] and 
dengue [10,12], we recommend close monitoring of per-
inatal ZIKAV infections. Due to the high ZIKAV RNA load 
detected in breast milk, and even though no replicative 
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ZIKAV particles were detected, ZIKAV transmission by 
breastfeeding must be considered. 

Zika fever has been reported in tourists returning from 
French Polynesia to Japan in 2013–14 [21]. An outbreak 
of ZIKAV infection was also declared in February 2014 
in New Caledonia, in the South Pacific [22]. Patients 
living in or returning from ZIKAV-endemic or epidemic 
areas presenting with a ‘dengue-like’ syndrome but 
testing negative for DENV should be tested for ZIKAV, 
with attention paid to infected pregnant women and 
their newborns, as data on the impact of the infection 
on them are limited.
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