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Abstract

OBJECTIVE: To examine the relationship between prenatal diagnostics (ultrasound examination
and amniotic fluid Zika virus testing) and postnatal congenital Zika syndrome abnormalities.

DATA SOURCES: Systematic searches were performed in 27 databases, including
ClinicalTrials.gov, from inception to July 1, 2019, for articles with the keywords “Zika,”
“prenatal,” “ultrasound,” and “amniocentesis.”

METHODS OF STUDY SELECTION: A total of 3,049 unique records were identified. Two
reviewers independently assessed titles, abstracts, and full texts for relevance; 84 articles met the
inclusion criteria. These articles describe 402 mother-fetus or mother-neonate dyads; 385 were
included in the review of prenatal ultrasound examination, and 56 in the review of amniocentesis
(39 in both).

TABULATION, INTEGRATION, AND RESULTS: Among 195 fetuses with congenital Zika
syndrome findings on prenatal ultrasound examination, postnatal congenital Zika syndrome
abnormalities were reported for 153 (78%; 95% CI 7-84%). High proportions of microcephaly
(76%; 95% CI 69-82%) and brain abnormalities (78%; 95% CI 69-86%) were confirmed
postnatally. Among 190 fetuses without congenital Zika syndrome findings on prenatal ultrasound
examination, 17% (95% CI 12-24%) had congenital Zika syndrome abnormalities identified
postnatally. Structural congenital Zika syndrome abnormalities were identified postnatally in
approximately equal proportions among dyads with and without Zika virus RNA detected in

an amniotic fluid specimen (68% and 67%; 95% CI 52-82% and 95% CI 38-88%). In six
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pregnancies, Zika virus RNA was detected in amniotic fluid but not in a subsequent amniocentesis
specimen.

CONCLUSION: Prenatal ultrasound examination frequently detects structural findings associated
with Zika virus infection; however, not all abnormalities are detected, and some may represent
transient findings. As with other congenital infections, prenatal detection may vary with timing

of infection, timing of ultrasound examination, technical expertise, and severity of abnormalities.
The detection of Zika virus RNA in amniotic fluid in the included studies did not predict the risk
for congenital Zika syndrome abnormalities in these cases, and clearance of Zika virus RNA from
amniotic fluid appears possible after maternal infection. Diagnostic testing for Zika virus infection
remains a shared decision between patients and clinicians, and more data are needed to define
clinical predictors that will inform these decisions.

SYSTEMATIC REVIEW REGISTRATION: PROSPERO, CRD42018080959.

Zika virus infection during pregnancy poses a risk for adverse neonatal outcomes, including
brain and eye abnormalities, and may result in a pattern of specific anomalies known as
congenital Zika syndrome.1™ As with other congenital infections, establishing a diagnosis
of maternal Zika virus infection can guide detailed evaluation of fetal anatomy. The
detection of abnormalities through serial ultrasonography facilitates planning for optimal
clinical care of the pregnant mother and her child.

Fetal ultrasound findings associated with maternal Zika virus infection include intracranial
calcifications, cortical atrophy and ventriculomegaly, abnormalities of cortical formation and
of the corpus callosum, hypoplasia of the cerebellum and brainstem, microcephaly, and
structural eye and limb abnormalities.>® Microcephaly has been specifically described as a
late finding, first identified after 26 weeks of gestation.® The Centers for Disease Control
and Prevention (CDC) and the American College of Obstetricians and Gynecologists
(ACOG) recommend serial prenatal ultrasound examinations for pregnant women with
laboratory evidence of possible Zika virus infection to assess fetal anatomy, particularly
neuroanatomy, and to monitor fetal growth.”:8 The sensitivity, specificity, positive and
negative predictive values of prenatal ultrasound examination for congenital Zika syndrome
remain unknown.

Amniocentesis is used in the diagnosis of several intrauterine infections (eg,
cytomegalovirus, toxoplasmosis), and Zika virus RNA has been detected in amniotic fluid
samples.®10 The CDC and ACOG currently recommend that, if amniocentesis is indicated
in the evaluation of abnormal prenatal findings, clinicians and families should consider
Zika virus nucleic acid testing in the setting of possible maternal exposure to Zika virus.1!
Routine amniocentesis is not recommended when the sole purpose is to detect Zika virus
infection, because the sensitivity, specificity, and positive and negative predictive values of
this testing for detection of fetal infection remain unknown.11

The CDC and ACOG recommendations are based on the assumption that prenatal
diagnostics provide clinicians and families with timely information that can improve
pregnhancy outcomes. In this systematic review, we explore 1) the relationship between
prenatal ultrasound findings and postnatal outcomes after congenital Zika virus exposure
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and 2) the relationship between amniotic fluid Zika virus test results and postnatal outcomes
after congenital Zika virus exposure.

SOURCES

An expert research librarian searched the following 27 medical and public health databases
for articles in the English language from inception to July 1, 2019: Academic Search
Complete, CAB Abstracts, CI-NAHL, ClinicalTrials.gov, Cochrane Library, DART, Doctors
without Borders, DTIC, EMBASE (OVID), Global Health (OVID), Google Scholar,
JSTOR, LILACS, MEDLINE (OVID), NIH, NTIS (EbscoHost), Open Access Theses and
Dissertations, PAHO, POPLINE, PsycINFO (OVID), PubMed, PMC (PubMed Central),
Scopus, TOXLINE, UN Publications, WHO, and Worldcat.org. Example search terms and
strategies are shown in Box 1. Duplicate articles were deleted from the literature search
results using the automatic deduplicate function in Endnote software, and manually when
additional duplicates were identified. We reviewed reference lists from articles identified by
the database search, including key review articles, to identify additional primary references.

STUDY SELECTION

We conducted title and abstract review of 3,039 unique records identified through the
database search, and 10 articles identified during review of the references (Fig. 1).12:13 Two
reviewers independently compared the full text of the 384 relevant articles with the inclusion
criteria. Published articles were included if they contained case-level data regarding 1)
congenital Zika virus exposure (Box 2), 2) the presence or absence of prenatal ultrasound
findings consistent with possible congenital Zika syndrome (“prenatal congenital Zika
syndrome findings,” Box 3) or amniotic fluid Zika virus test results, and 3) the presence

or absence of structural neonatal or fetal outcomes potentially associated with Zika virus
infection (see “congenital Zika syndrome abnormalities,” Box 3). “Postnatal outcomes”
were identified based on clinical examination, imaging, laboratory testing, or pathology
reports at birth, fetal loss, termination, or neonatal death. Cases with neural tube defects
were excluded because evidence now indicates a lack of association of these defects with
congenital Zika virus infection.1* Mother-fetus or mother-neonate dyads with a positive
nucleic acid Zika virus test result were included, as well as those with an epidemiologic

link to an area with risk of Zika virus infection during pregnancy and either positive
congenital Zika syndrome postnatal outcomes or a positive serologic Zika virus test. In
total, 84 articles were included: 77 case reports or case series and seven cohort studies.
These articles describe 402 mother-fetus or mother-neonate dyads; 385 were included in the
prenatal ultrasound analysis, and 56 were included in the amniocentesis analysis (39 were
included in both) (Appendices 1 and 2, available online at http://links.lww.com/AOG/B820).

RESULTS

Data elements extracted from each manuscript included study design; details of maternal
Zika virus exposure (Box 2); prenatal ultrasound examination timing, frequency, and
findings; amniocentesis timing, frequency, and results; and neonatal or fetal outcomes.
These data were compiled into an Excel spreadsheet; analysis was performed using SAS 9.4.
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Owing to heterogeneity across the included studies related to study population, study design,
classification of exposure, prenatal diagnostic methods, and reported outcomes, analysis was
limited to descriptive statistics.

Maternal Zika virus infections identified for inclusion in this review were predominantly
symptomatic (n=323, 80%; 95% CI 76-84%). Most maternal infections were confirmed
with nucleic acid testing (n=269, 67%; 95% CI 62—-72%) and were reported in the

first trimester (less than 14 weeks of gestation) (n=165 of the 305 with known timing
information, 52%; 95% CI 46-58%). Among the 402 pregnancies included in this review,
354 (88%) resulted in live birth, 44 (11%; 95% CI 8-14%) in elective termination, and
four (1%; 95% CI 0-3%) in pregnancy loss or stillbirth. Among the 354 liveborn neonates,
Zika virus laboratory testing was reported on neonatal blood, urine, or cerebrospinal fluid
samples from 134 (38%; 95% CI 33-43%); 14 neonates had positive nucleic acid test
results, and 28 had positive serologic test results (Table 1).

At least one prenatal ultrasound examination was reported during pregnancy for 385 dyads
exposed to Zika virus (Fig. 2). Ultrasound examination identified prenatal congenital Zika
syndrome findings in 195 (51%, 95% CI 46-56%) of these fetuses. Among those with
prenatally-detected congenital Zika syndrome findings on ultrasound examination, one or
more postnatal congenital Zika syndrome abnormality was confirmed in 153 (78%, 95%
Cl 72-84%). Among fetuses with ultrasound examinations that did not detect any prenatal
congenital Zika syndrome findings (n=190), 33 (17%, 95% CI 12-24%) had congenital Zika
syndrome abnormalities identified postnatally; most of these had microcephaly detected
postnatally (Appendix 3, available online at http://links.lww.com/AOG/B820). Postnatal
confirmation of specific congenital Zika syndrome abnormalities reported on prenatal
ultrasound examination varied.

Of fetuses with a prenatal ultrasound report of abnormal brain findings (n=143), 93 (65%,
95% CI 57-73%) had postnatal neuroimaging or autopsy. Among those with postnatal
evaluation, 73 (78%, 95% CI 69-86%) had brain abnormalities confirmed (Table 2).

Among pregnancies whose prenatal brain findings were not confirmed, 35 (50%, 95% CI
38-62%) had other postnatal congenital Zika syndrome abnormalities identified (including
microcephaly, retinal atrophy, arthrogryposis, and talipes equinovarus). More than two-thirds
of the cerebral atrophy (71%, 95% CI 48-89%), calcifications (68%,95% CI 54-80%),

and ventriculomegaly (66%, 95% CI 53-77%) findings reported on prenatal ultrasound
examination were subsequently confirmed postnatally.

Prenatal microcephaly was identified in 158 and confirmed postnatally in 120 (76%, 95%
Cl 69-82%) dyads. Among the 38 neonates and fetuses without postnatal confirmation
of a microcephaly finding, 11% (95% CI 3-23%) were found to have other congenital
Zika syndrome abnormalities (including brain abnormalities: intracranial calcifications,
cerebral atrophy, abnormal cortical formation, corpus callosum abnormalities, cerebellar
abnormalities, ventriculomegaly; eye abnormalities: microphthalmia, cataract, or macular
lesions; and limb abnormalities: arthrogryposis, talipes equinovarus).
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Prenatal eye findings, specifically intraocular calcifications and microphthalmia, were
detected in five fetuses; microphthalmia was confirmed in two of these after birth, and
intraocular calcifications were not reported postnatally. Among the three neonates whose
prenatal report of eye findings was not confirmed at birth, one had congenital Zika
syndrome brain abnormalities (including cerebral atrophy, abnormal cortical formation,
ventriculomegaly, intracranial calcifications, and cerebellar abnormalities).

The prenatal congenital Zika syndrome limb findings arthrogryposis or talipes equinovarus
were confirmed postnatally in 44% (95% CI 22-69%) of dyads. Among those dyads with a
prenatal limb finding that was not confirmed postnatally, other congenital Zika syndrome
abnormalities were identified in 50% (including microcephaly, brain abnormalities:
intracranial calcifications, cerebral atrophy, abnormal cortical formation, corpus callosum
abnormalities, cerebellar abnormalities, and ventriculomegaly; talipes equinovarus; and eye
abnormalities: hypoplastic optical nerve, macular atrophy).

Among the 186 neonates or fetuses with prenatal congenital Zika syndrome abnormalities
confirmed postnatally, prenatal serial ultrasonography was reported during 29 pregnancies
(ultrasound examinations: median 3, range 2-8); 12 had normal prenatal ultrasound
examination results followed by subsequent detection of congenital Zika syndrome findings
(Table 3). For most of these pregnancies, symptomatic maternal Zika virus infection in the
first trimester was reported and normal ultrasound examination results were described 10
weeks or less after the maternal Zika virus infection. The time from onset of symptomatic
maternal infection to first abnormal congenital Zika syndrome ultrasound finding ranged
from 7 to 23 weeks. Of note, prenatal congenital Zika syndrome findings were not detectable
by 18-20 weeks of gestation in half (n=6) of these pregnancies.

Of 56 pregnancies with reported results for Zika virus nucleic acid testing of an amniotic
fluid specimen, 41 (73%) had at least one positive Zika virus nucleic acid test result (Fig.

3). Among those with Zika virus RNA detected in amniotic fluid, 28 (68%, 95% CI 52—
82%) had at least one postnatal congenital Zika syndrome abnormality, and 23 had a Zika
virus-positive nucleic acid test result from a neonatal or fetal tissue specimen. Among 15
pregnancies with a negative Zika virus nucleic acid test result from amniotic fluid testing,

10 (67%, 95% CI 38-88%) had at least one postnatal congenital Zika syndrome abnormality
and three had a Zika virus-positive nucleic acid test result (Appendix 4, available online at
http://links.lww.com/AOG/B820).

Ten mothers had serial amniocenteses; in three women, Zika virus RNA was detected on
multiple amniotic fluid samples, and one woman had negative Zika virus nucleic acid test
results on multiple amniotic fluid samples. For the remaining six women, Zika virus RNA
was initially detected in amniotic fluid, followed by a negative Zika virus nucleic acid test
result on a subsequent amniotic fluid specimen collected later in gestation (range 1-18
weeks elapsed). There were no reports included in this review with a negative Zika virus
nucleic acid test result on an amniotic fluid specimen followed by a positive nucleic acid test
result on a later amniotic fluid specimen. Further clinical details of the nine mothers with a
positive Zika virus nucleic acid test result and serial amniocenteses are presented in Table 4.
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DISCUSSION

Congenital Zika syndrome abnormalities were confirmed in 78% (95% CI 72-84%) of
pregnancies with prenatal congenital Zika syndrome brain findings and postnatal brain
imaging or autopsy, suggesting that ultrasound examination can be valuable to detect these
abnormalities. Microcephaly, cerebral atrophy, calcifications, and ventriculomegaly were
more likely than not to be confirmed postnatally. Eye and limb findings detected by prenatal
ultrasound examination were less likely to be confirmed at pregnancy completion.

Approximately one-fifth of prenatal congenital Zika syndrome findings were not confirmed
postnatally; these may represent false positive results, transient findings, or incomplete
postnatal evaluation or reporting. Interestingly, abnormal findings detected on prenatal
ultrasound examination, although not always confirmed postnatally, may be associated with
the detection of other congenital Zika syndrome-associated abnormalities.

Among 17% (95% CI 12-24%) of fetuses with normal prenatal ultrasound reports,
congenital Zika syndrome structural abnormalities were detected at pregnancy completion,
suggesting that prenatal ultrasound examination cannot always detect congenital Zika
syndrome abnormalities, especially microcephaly. Detection of abnormalities by prenatal
ultrasound examination depends on many factors, including timing of infection, timing

of ultrasound examination, technical expertise, and severity of the abnormalities. As
recommended by the CDC, pregnant women with Zika virus infection should consider serial
prenatal ultrasound examination; more importantly, all neonates born to mothers with Zika
virus infection during pregnancy should have a comprehensive clinical evaluation at birth,
including a head ultrasound examination or other neuroimaging if clinically appropriate.
It is concerning that only two-thirds of the fetuses in this review with a prenatal ultrasound
finding consistent with a brain abnormality were reported to have any neuroimaging at birth,
which may delay detection of abnormalities and initiation of clinical care tailored to the
child’s needs.

Similar to other reports, our data illustrate a time lapse between onset of symptomatic
maternal Zika virus infection and the appearance of congenital Zika syndrome findings

on prenatal ultrasound examination (range 7-23 weeks). In a retrospective case series of
serial head imaging of 17 fetuses with congenital Zika syndrome, Parra-Saavedra et al1®
observed a median time elapsed from maternal infection to recognition of microcephaly on
prenatal ultrasound examination of 18 weeks (range 15-24 weeks), with earlier detection

of other anomalies (club foot, ventriculomegaly) in some patients. Based on the results of
this systematic review, normal ultrasound examinations performed less than 10 weeks after
a first-trimester symptomatic maternal infection did not provide adequate reassurance that
a fetus was unaffected by Zika virus exposure. Further, among several pregnant women
who underwent serial ultrasonography, fetal findings were not recognized on ultrasound
examination by 20 weeks of gestation, the timeframe recommended for a comprehensive
fetal anatomy screening.1® These results suggest that serial ultrasound examinations for fetal
anatomy in the first trimester are likely of limited benefit, and serial ultrasound examination
may be most useful during the second half of pregnancy. There are currently no known
interventions to prevent congenital Zika syndrome after maternal Zika virus infection. At
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present, prenatal diagnosis of abnormalities can inform delivery planning to ensure the
facility has specialized neonatal care, and to enable the family to prepare to care for a child
with special needs.

One or more structural congenital Zika syndrome abnormalities were detected at pregnancy
completion in similar proportions of women with positive and with negative Zika virus
nucleic acid test amniocentesis results. The findings from these studies do not clarify the
diagnostic role of Zika virus amniotic fluid testing for the detection of congenital Zika
syndrome. Other factors such as the timing of infection, the timing of amniocentesis, Zika
viral load, and maternal and fetal immune changes may influence the predictive value of
amniocentesis. This review indicates that Zika virus RNA can be cleared from amniotic
fluid during pregnancy; however, the exact mechanism for this clearance is unknown and
additional study of the contribution of maternal and fetal immune clearance is warranted.
Negative Zika virus test results on amniotic fluid specimens did not provide adequate
reassurance that a fetus was unaffected by congenital Zika syndrome, particularly with
increasing time elapsed between maternal infection and amniocentesis. Overall, many
uncertainties remain regarding the role of Zika virus RNA testing of amniotic fluid for
clinical management. Further study, including quantitative assessment of Zika virus RNA
and comparison with other maternal and neonatal specimens might improve understanding
of viral dynamics. It is of particular interest to explore potential clinical predictors of
congenital Zika syndrome, such as viral load, severity of infection, and the role of maternal
and fetal immune function.

This review is subject to several limitations. First, there is inherent heterogeneity in the
population identified with microcephaly. For example, authors report several definitions of
microcephaly. For this review, a neonate was included as microcephalic based on author
report, despite possible differences in the methods used to evaluate fetal and neonatal head
circumference across study sites and countries. Second, most articles did not report the
results of maternal testing for other congenital infections known to cause birth defects

(eg, cytomegalovirus and toxoplasmosis). Third, we included dyads that did not report
laboratory testing, which was not widely available in all countries during the outbreak.
These dyads were included if congenital Zika virus infection was suspected based on
known epidemiologic link and fetal or neonatal abnormalities consistent with congenital
Zika syndrome. Fourth, all studies in the review are observational, and subject to the known
limitations of nonrandomized, noncomparative data sets. Finally, and most importantly, this
review has inherent potential for publication bias; most included articles are case reports and
case series, and likely represent the most severely affected neonates and fetuses. Thus, these
findings should not be generalized. Further studies are needed to provide more insight into
the predictive role of prenatal diagnostics for Zika virus infection.

Based on this review of published data, we conclude that prenatal ultrasound examination
can detect structural findings associated with congenital Zika syndrome, though the absence
of abnormal prenatal ultrasound findings does not preclude the possibility of congenital
Zika syndrome. Detection of Zika virus RNA in amniotic fluid did not predict the risk for
congenital Zika syndrome abnormalities in these cases. Although data are limited, clearance
of Zika virus RNA from amniotic fluid appears possible after maternal infection; more
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research is needed to better understand how maternal and fetal immune function affects the
risk of congenital Zika syndrome. Until more information becomes available, the decision to
perform diagnostic testing for Zika virus infection should remain a shared decision between
patients and clinical providers, and follow-up of children born to women with Zika virus
infection during pregnancy remains critically important.
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Box 1.
PubMed Systematic Review Search Strategy
#1
“Zika” OR “ZIKV” OR “Zika Virus” [MeSH] OR “Zika Virus Infection” [MeSH]
#2

“amniocentesis” or “amniotic” or “fetal blood” OR karyotype* or “Karyotype” [MeSH])
OR “Karyotyping” [MeSH] or “Amniocentesis” [MeSH] or “Fetal Blood” [MeSH] or
“Amniotic Fluid” [MeSH]

#3

(“sonography” OR sonogram* or “MRI” or “magnetic resonance imaging” or “prenatal
ultrasonography” or “Fetus/diagnostic imaging” [MeSH]) OR “echography” OR
ultrasound* OR “imaging” [Title/Abstract])

AND

(“prenatal” OR “pre-natal” OR “Ultrasonography, Prenatal” [MeSH:noexp] or “fetus” or
“fetuses” or “fetal” or “fetopathy”)

#4
(#1 and #2) OR (#1 and #3)
#5

Zika and cohort* and (neonat* or infant* or newborn)
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Box 2.
Congenital Zika Virus Exposure

Congenital Zika virus exposure was classified into three categories: confirmed, probable,
and suspected.

Confirmed was defined by a positive nucleic acid test result for Zika virus infection on
a maternal, fetal, or neonatal specimen (maternal serum, whole blood, or urine collected
during gestation; amniotic fluid; placenta or cord blood; or neonatal serum, whole blood,
urine, or cerebrospinal fluid (CSF) collected at or near birth).

Probable was defined by a positive serologic laboratory test result for Zika virus
infection on a maternal, fetal, or neonatal specimen, and an epidemiologic link to an

area with risk of Zika virus infection during gestation (maternal residence in, travel to, or
sex without a condom with a partner with residence in or travel to such areas).

Suspected was defined by a structural congenital Zika syndrome abnormality (Box 3) in
a neonate or fetus and an epidemiologic link to an area with risk of Zika virus infection
during gestation.
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Box 3.

Prenatal Congenital Zika Syndrome Findings and Postnatal Congenital Zika
Syndrome Abnormalities

Prenatal congenital Zika syndrome findings include ultrasound findings consistent with
possible congenital Zika virus infection:

Intracranial calcifications

Cortical atrophy and ventriculomegaly

Abnormalities of cortical formation and of the corpus callosum
Hypoplasia of the cerebellum and brainstem Microcephaly
Structural limb and eye abnormalities

Congenital Zika syndrome abnormalities include postnatal structural outcomes
potentially associated with Zika virus infection:

Structural congenital Zika syndrome abnormalities include brain, limb, and eye
abnormalities.

Brain abnormalities include microcephaly, intracranial calcifications; cerebral
atrophy; abnormal cortical formation (eg, polymicrogyria, lissencephaly,
pachygyria, schizencephaly, gray matter heterotopia); corpus callosum
abnormalities; cerebellar abnormalities; and ventriculomegaly.

Limb abnormalities include arthrogryposis and talipes equinovarus.

Eye abnormalities include microphthalmia or anophthalmia; coloboma;
cataracts; intraocular calcifications; chorioretinal anomalies involving the
macula (eg, chorioretinal atrophy and scarring, macular pallor, gross pigmentary
mottling); optic nerve atrophy, pallor, and other optic nerve abnormalities.

Obstet Gynecol. Author manuscript; available in PMC 2021 December 21.
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Fig. 1.

Records identified through
database search
(n=3,287)

Additional records identified
through reference search
(n=10)
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v

Titles and abstracts
screened
(n=3,049)

Excluded duplicates
(n=248)

A

v

Records excluded
(not Zika, basic science-
laboratory, animal study,

duplicate, other)
(n=2,665)

Full-text articles assessed
for eligibility
(n=384)

A

Articles included
(n=84)

v

Full-text articles excluded
(lacks case-level data,
prenatal data only,
postnatal data only, other)
(n=300)

Prenatal diagnostics for congenital Zika syndrome systematic review PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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|
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l

|

|

|

No congenital Zika syndrome
abnormalities (n=157;
83%) (95% Cl: 77-88%)

Live births: 156
Terminations: 1
Other losses: 0

Congenital Zika syndrome
abnormalities (n=33; 17%)
(95% Cl: 12-24%)

Live births: 33
Terminations: 0
Other losses: 0

No congenital Zika syndrome
abnormalities (n=42; 22%)
(95% CI: 16-28%)

Live births: 28
Terminations: 13
Other losses: 1

Congenital Zika syndrome
abnormalities (n=153;
78%) (95% Cl: 72-84%)

Live births: 128
Terminations: 23
Other losses: 2

Fig. 2.

Congenital Zika syndrome outcomes after pregnancy completion among mother-fetus or
mother-neonate dyads with one or more prenatal ultrasound examinations performed at any
time during pregnancy.
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Birth, loss, or termination

|
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No congenital Zika syndrome
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(95% Cl: 12-62%)

Live births: 4
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Congenital Zika syndrome
abnormalities (n=10; 67%)
(95% Cl: 38-88%)

Live births: 10
Terminations: 0
Other losses: 0

No congenital Zika syndrome
abnormalities (n=13; 32%)
(95% Cl: 18-48%)

Live births: 0
Terminations: 12
Other losses: 1

Congenital Zika syndrome
abnormalities (n=28;
68%) (95% Cl: 52-82%)

Live births: 18
Terminations: 9
Other losses: 1

Fig. 3.

Congenital Zika syndrome outcomes after pregnancy completion among mother-fetus or
mother-neonate dyads included in the systematic review with congenital Zika virus exposure
and nucleic acid test (NAT) on an amniotic fluid specimen performed at any time during

gestation.
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