
without clinical findings consistent with congenital Zika syndrome 
who were born to mothers without laboratory evidence of possible 
Zika virus infection. Infants in the first two scenarios should receive 
further testing and evaluation for Zika virus, whereas for the third 
group, further testing and clinical evaluation for Zika virus are 
not recommended. Health care providers should remain alert for 
abnormal findings (e.g., postnatal-onset microcephaly and eye 
abnormalities without microcephaly) in infants with possible con-
genital Zika virus exposure without apparent abnormalities at birth.

* Possible Zika virus exposure includes travel to, or residence in an area with mosquitoborne 
Zika virus transmission or sex without the use of condoms with a partner who has 
traveled to or resides in an area with mosquitoborne Zika virus transmission.

† Laboratory evidence of possible Zika virus infection during pregnancy is defined 
as 1) Zika virus infection detected by a Zika virus RNA nucleic acid test (NAT) on 
any maternal, placental, or fetal specimen (referred to as NAT-confirmed), or 
2) diagnosis of Zika virus infection,  timing of infection cannot be determined or 
unspecified flavivirus infection, timing of infection cannot be determined by 
serologic tests on a maternal specimen (i.e., positive/equivocal Zika virus 
immunoglobulin M [IgM] and Zika virus plaque reduction neutralization test 
[PRNT] titer ≥10, regardless of dengue virus PRNT value; or negative Zika virus 
IgM, and positive or equivocal dengue virus IgM, and Zika virus PRNT titer ≥10, 
regardless of dengue virus PRNT titer). The use of PRNT for confirmation of Zika 
virus infection, including in pregnant women, is not routinely recommended in 
Puerto Rico (https://www.cdc.gov/zika/laboratories/lab-guidance.html).

CDC has updated its interim guidance for U.S. health care 
providers caring for infants with possible congenital Zika virus 
infection (1) in response to recently published updated guidance 
for health care providers caring for pregnant women with possible 
Zika virus exposure (2), unknown sensitivity and specificity of 
currently available diagnostic tests for congenital Zika virus infec-
tion, and recognition of additional clinical findings associated with 
congenital Zika virus infection. All infants born to mothers with 
possible Zika virus exposure* during pregnancy should receive a 
standard evaluation at birth and at each subsequent well-child visit 
including a comprehensive physical examination, age-appropriate 
vision screening and developmental monitoring and screening 
using validated tools (3–5), and newborn hearing screen at birth, 
preferably using auditory brainstem response (ABR) methodology 
(6). Specific guidance for laboratory testing and clinical evaluation 
are provided for three clinical scenarios in the setting of possible 
maternal Zika virus exposure: 1) infants with clinical findings 
consistent with congenital Zika syndrome regardless of maternal 
testing results, 2) infants without clinical findings consistent with 
congenital Zika syndrome who were born to mothers with labo-
ratory evidence of possible Zika virus infection,† and 3) infants 
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the setting of laboratory evidence of Zika virus infection in 
the mother or infant, including eye findings in infants without 
microcephaly or other brain anomalies (16), postnatal-onset 
microcephaly in infants born with normal head circumfer-
ences (17), postnatal-onset hydrocephalus in infants born with 
microcephaly (18), abnormalities on sleep electroencephalo-
gram (EEG) in some infants with microcephaly who did not 
have recognized seizures (19), and diaphragmatic paralysis in 
infants born with microcephaly and arthrogryposis (20–22).

Zika Virus Laboratory Testing
Laboratory testing for Zika virus has a number of limitations. 

Zika virus RNA is only transiently present in body fluids; thus, 
negative nucleic acid testing (NAT) does not rule out infection. 
Serologic testing is affected by timing of sample collection: a 
negative immunoglobulin M (IgM) serologic test result does 
not rule out infection because the serum specimen might have 
been collected before the development of IgM antibodies, or 
after these antibodies have waned. Conversely, IgM antibod-
ies might be detectable for months after the initial infection; 
for pregnant women, this can make it difficult to determine 
if infection occurred before or during a current pregnancy. In 
addition, cross-reactivity of the Zika virus IgM antibody tests 
with other flaviviruses can result in a false-positive test result, 
especially in persons previously infected with or vaccinated 
against a related flavivirus, further complicating interpretation 
(23,24). Limitations of Zika virus IgM antibody assays that were 

Congenital Zika Virus Infection
Zika virus infection during pregnancy can cause serious 

fetal brain anomalies and microcephaly (7). Among infants 
with substantial loss of brain volume, severe microcephaly 
and partial collapse of the bones of the upper skull or cranium 
produce a distinctive physical appearance. Characteristic 
findings in the brain and spinal cord include thin cerebral 
cortices with enlarged ventricles and increased extra-axial fluid 
collections, intracranial calcifications particularly between 
the cortex and subcortex, abnormal gyral patterns, absent or 
hypoplastic corpus callosum, hypoplasia of the cerebellum or 
cerebellar vermis, and hypoplasia of the ventral cord (8–10). 
Reported anomalies of the anterior and posterior eye include 
microphthalmia, coloboma, intraocular calcifications, optic 
nerve hypoplasia and atrophy, and macular scarring with 
focal pigmentary retinal mottling (11–13). Some infants with 
suspected congenital Zika virus infection without structural 
eye lesions have cortical visual impairment, attributable to 
abnormalities in the visual system of the brain (13). Other 
reported neurologic sequelae include congenital limb con-
tractures, dysphagia, sensorineural hearing loss, epilepsy, 
and abnormalities of tone or movement, including marked 
hypertonia and signs of extrapyramidal involvement (14,15). 
Currently, there is no evidence suggesting that delayed-onset 
hearing loss occurs following congenital Zika virus infection. 
Since publication of the previous interim guidance in August 
2016 (1), additional clinical findings have been reported in 
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the Diagnosis, Evaluation, and Management of Zika Virus 
Infection among Infants, with the goal of obtaining individual 
expert opinion to inform development of updated guidance 
for diagnosing, evaluating, and managing infants with possible 
congenital Zika virus infection and to identify strategies to 
enhance communication and coordination of care of mothers 
and infants affected by Zika virus. Experts from various medi-
cal specialties, professional organizations, public health agen-
cies, and federal agencies participated in the Forum (Box 1). 
Discussion focused on the diagnosis, evaluation, and manage-
ment of three groups of infants born to mothers with possible 
Zika virus exposure during pregnancy: 1) infants with clinical 
findings consistent with congenital Zika syndrome, regardless 
of maternal testing results, 2) infants without clinical findings 
consistent with congenital Zika syndrome who were born to 
mothers with laboratory evidence of possible Zika virus infec-
tion, and 3) infants without clinical findings consistent with 
congenital Zika syndrome who were born to mothers without 
laboratory evidence of possible Zika virus infection (Figure).

This updated interim guidance is based on current, limited 
data about Zika virus infection, the interpretation of individual 
expert opinion collected during the Forum, and knowledge 
about other congenital infections, and reflects the information 
available as of September 2017. As more information becomes 
available, this guidance will be updated.

Diagnosis of Congenital Zika Virus Infection
The optimal assays, specimens, and timing of testing for 

congenital Zika virus infection are unknown. A few reports 
have described infants with clinical findings consistent with 
possible congenital Zika syndrome but with negative laboratory 
results (20,26). Recommended laboratory testing for congeni-
tal Zika virus infection includes evaluation for Zika virus RNA 
in infant serum and urine and Zika virus IgM antibodies in 
serum. In addition, if cerebrospinal fluid (CSF) is obtained 
for other purposes, NAT and IgM antibody testing should be 
performed on CSF because CSF was the only sample that tested 
positive in some infants with congenital Zika virus syndrome 
(26). Testing of cord blood is not recommended because it 
can yield false-positive and false-negative test results (27,28).

Because levels of Zika virus RNA and IgM antibodies decline 
over time, laboratory testing of infants should be performed 
as early as possible, preferably within the first few days after 
birth, although testing specimens within the first few weeks to 
months after birth might still be useful (17,29,30). Diagnosis 
of congenital Zika virus infection is confirmed by a positive 
Zika virus NAT result (Table). If Zika virus IgM antibodies 
are detected in the infant with a negative NAT, the infant 
is considered to have probable congenital Zika virus infec-
tion. If neither Zika virus RNA nor Zika IgM antibodies is 

approved under an Emergency Use Authorization have been 
recognized; both false-positive and false-negative test results have 
occurred. CDC is updating the Emergency Use Authorization 
to improve assay performance and develop more standardized 
methods to improve precision (25). Recent epidemiologic data 
indicate a declining prevalence of Zika virus infection in the 
Americas; lower prevalence results in a lower pretest probability 
of infection and a higher probability of false-positive test results.

Updated Guidance for Testing of Pregnant 
Women with Possible Zika Virus Exposure

Given the decreasing prevalence of Zika virus infection cases in 
the Americas and emerging data regarding Zika virus laboratory 
testing, on July 24, 2017, CDC published updated guidance for 
testing of pregnant women with possible Zika virus exposure 
(2). Zika virus NAT testing should be offered as part of routine 
obstetric care to asymptomatic pregnant women with ongoing 
possible Zika virus exposure (residing in or frequently traveling 
to an area with risk for Zika virus transmission); serologic testing 
is no longer routinely recommended because of the limitations of 
IgM tests, specifically the potential persistence of IgM antibodies 
from an infection before conception and the potential for false-
positive results. Zika virus testing is not routinely recommended 
for asymptomatic pregnant women who have possible recent, 
but not ongoing, Zika virus exposure; however, guidance might 
vary among jurisdictions (2). The updated guidance for maternal 
testing (2) is intended to reduce the possibility of false-positive 
results in the setting of the lower pretest probability; however, 
there is a possibility that the lack of routine testing might delay 
identification of some infants without clinical findings apparent 
at birth, but who may have complications from congenital Zika 
virus infection. Communication regarding possible maternal 
exposures between pediatric health care providers and obstetric 
care providers is critical, and strategies to enhance coordination 
of care and communication of health information are being 
developed. For families of infants with possible congenital 
Zika virus infection, health care providers should ensure that 
psychosocial support is in place and that families have access to 
care. The long-term prognosis for infants with congenital Zika 
virus infection is not yet known; health care providers should 
strive to address families’ concerns, facilitate early identification 
of abnormal findings, and refer infants for neurodevelopmental 
follow-up and therapy when indicated.

Forum on the Diagnosis, Evaluation, and 
Management of Zika Virus Infection Among Infants

On August 30–31, 2017, CDC, in collaboration with the 
American Academy of Pediatrics and the American College 
of Obstetricians and Gynecologists, convened the Forum on 
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detected on the appropriate specimens (e.g., serum or urine) 
obtained within the first few days after birth, congenital Zika 
virus infection is unlikely. Distinguishing between congenital 
and postnatal infection is difficult in infants who live in areas 
where there is ongoing transmission of Zika virus and who 
are not tested soon after birth. If the timing of infection can-
not be determined, infants should be evaluated as if they had 
congenital Zika virus infection.

The plaque reduction neutralization test (PRNT), which mea-
sures virus-specific neutralizing antibodies, can be used to help 
identify false-positive results (24). In the United States and U.S. 
territories, if the infant’s initial sample is IgM nonnegative (non-
negative serology terminology varies by assay and might include 
“positive,” “equivocal,” “presumptive positive,” or “possible posi-
tive”) and NAT negative, but PRNT was not performed on the 
mother’s sample, PRNT for Zika and dengue viruses should be 
performed on the infant’s initial sample if the test is appropriate 
given the setting. A negative Zika virus PRNT suggests that the 
infant’s Zika virus IgM test was a false positive (23).

PRNT cannot distinguish between maternal and infant 
antibodies in specimens collected from infants at or near birth; 
however, based on what is known about other congenital infec-
tions, maternal antibodies are expected to become undetectable 
by age 18 months and might become undetectable earlier (31). 
For infants whose initial sample is IgM nonnegative and Zika 
virus neutralizing antibodies are detected on either the infant’s 
specimen at birth or the mother’s specimen, PRNT at age 
≥18 months might help confirm or rule out congenital Zika virus 
infection. However, PRNT cannot be used to determine timing 
of infection. If PRNT is positive in an infant at age ≥18 months, 
congenital Zika virus infection is presumed; however, for infants 
living in or traveling to areas with risk of Zika virus transmission, 
postnatal infection cannot be excluded. If PRNT is negative at 
age ≥18 months, congenital Zika virus infection is unlikely. For 
infants with clinical findings consistent with congenital Zika 
syndrome who have maternal laboratory evidence of possible 
Zika virus infection during pregnancy, PRNT at age ≥18 months 
could be considered if the infant testing results are negative (i.e., 
negative Zika virus NAT and IgM on infant serum and urine) 
or if the infant was not tested at birth.

Updated Recommendations for Diagnosis, 
Clinical Evaluation, and Management of Infants 
with Clinical Findings Consistent with Congenital 
Zika Syndrome Born to Mothers with Possible 
Zika Virus Exposure in Pregnancy

Laboratory testing. Zika virus testing is recommended for 
infants with clinical findings consistent with congenital Zika 
syndrome and possible maternal Zika virus exposure during 

BOX 1. Areas of expertise and organizations represented at the Forum 
on the Diagnosis, Evaluation, and Management of Zika Virus Infection 
Among Infants — Atlanta, Georgia, August 30–31, 2017

Specialties represented
• Audiology
• Clinical genetics
• Developmental and behavioral pediatrics
• Infectious disease
• Maternal-fetal medicine
• Neonatology
• Neurology
• Obstetrics and gynecology
• Ophthalmology
• Pediatrics
• Pediatric rehabilitation and medicine
• Radiology

Professional organizations
• American Academy of Pediatrics (including 

representation from the Puerto Rico chapter)
• American College of Obstetricians and Gynecologists
• Association of Maternal and Child Health Programs
• Association of Public Health Laboratories
• Association of State and Territorial Health Officials
• Council of State and Territorial Epidemiologists
• Family Voices
• March of Dimes
• National Association of County and City Health 

Officials 
• National Association of Pediatric Nurse Practitioners

Public health organizations
• California Department of Public Health
• County of San Diego Health and Human Services 

Agency
• Department of Health of Puerto Rico
• Florida Department of Health
• New York City Department of Health and Mental Hygiene
• Texas Department of State Health Services

Federal agencies
• Administration for Children and Families
• Centers for Disease Control and Prevention
• Centers for Medicare & Medicaid  Services
• Maternal and Child Health Bureau, Health Resources 

and Services Administration
• National Institute of Child Health and Human 

Development, National Institutes of Health
• Office of the Assistant Secretary for Preparedness and 

Response  
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Abbreviations: ABR= auditory brainstem response; CSF = cerebrospinal fluid; CZS = congenital Zika syndrome; IgM = immunoglobulin M; NAT = nucleic acid test; 
PRNT = plaque reduction neutralization test.
 * All infants should receive a standard evaluation at birth and at each subsequent well-child visit by their health care providers including 1) comprehensive physical 

examination, including growth parameters and 2) age-appropriate vision screening and developmental monitoring and screening using validated tools. Infants 
should receive a standard newborn hearing screen at birth, preferably using auditory brainstem response.

 † Automated ABR by age 1 month if newborn hearing screen passed but performed with otoacoustic emission methodology.
 § Laboratory evidence of possible Zika virus infection during pregnancy is defined as 1) Zika virus infection detected by a Zika virus RNA NAT on any maternal, placental, or fetal 

specimen (referred to as NAT-confirmed), or 2) diagnosis of Zika virus infection,  timing of infection cannot be determined or unspecified flavivirus infection, timing of infection 
cannot be determined by serologic tests on a maternal specimen (i.e., positive/equivocal Zika virus IgM and Zika virus PRNT titer ≥10, regardless of dengue virus PRNT value; 
or negative Zika virus IgM, and positive or equivocal dengue virus IgM, and Zika virus PRNT titer ≥10, regardless of dengue virus PRNT titer). The use of PRNT for confirmation 
of Zika virus infection, including in pregnant women, is not routinely recommended in Puerto Rico (https://www.cdc.gov/zika/laboratories/lab-guidance.html).

 ¶ This group includes women who were never tested during pregnancy as well as those whose test result was negative because of issues related to timing or sensitivity 
and specificity of the test. Because the latter issues are not easily discerned, all mothers with possible exposure to Zika virus during pregnancy who do not have 
laboratory evidence of possible Zika virus infection, including those who tested negative with currently available technology, should be considered in this group.

 ** Laboratory testing of infants for Zika virus should be performed as early as possible, preferably within the first few days after birth, and includes concurrent Zika virus NAT 
in infant serum and urine, and Zika virus IgM testing in serum. If CSF is obtained for other purposes, Zika virus NAT and Zika virus IgM testing should be performed on CSF.

 †† Laboratory evidence of congenital Zika virus infection includes a positive Zika virus NAT or a nonnegative Zika virus IgM with confirmatory neutralizing 
antibody testing, if PRNT confirmation is performed.  

Ask about possible maternal Zika virus exposure

Possible Zika virus exposure 

Laboratory evidence of possible maternal 
Zika virus infection during pregnancy 

No laboratory evidence of possible 
maternal Zika virus infection during pregnancy 

Does infant have �ndings consistent with CZS?

Initial evaluation:
• Standard evaluation*
• Zika virus NAT and IgM testing 
• Head ultrasound by age 1 month 
• Comprehensive ophthalmologic exam 
  by age 1 month
• Automated ABR by age 1 month

Is there laboratory evidence of congenital Zika virus infection? 

Laboratory evidence of 
congenital Zika virus infection 

Testing and clinical evaluation for congenital 
Zika virus infection beyond a standard 
evaluation* is not routinely recommended. 
If �ndings suggestive of CZS are identi�ed at 
any time, refer to appropriate specialists and 
evaluate for congenital Zika virus infection.  

• Congenital Zika virus infection is unlikely 
• Infant should continue to receive routine 
  care, and health care providers should remain 
  alert for any new �ndings of congenital 
  Zika virus infection 

No laboratory evidence of  
congenital Zika virus infection

Yes No

Is there laboratory evidence of possible maternal 
Zika virus infection during pregnancy?

No YesIs initial evaluation normal?

If no maternal Zika virus exposure 
is identi�ed, routine pediatric care 

is recommended. 

Initial evaluation: 
• Standard evaluation*
• Zika virus NAT and IgM testing   
• Consider Zika virus NAT and IgM 
  testing on CSF    
• Head ultrasound by age 1 month 
• Comprehensive ophthalmologic exam 
  by age 1 month 
• Automated ABR by age 1 month 
• Evaluate for other causes of congenital 
  anomalies

Refer to developmental specialist and 
early intervention services
Provide family support services 
Consider additional consultations with: 
• Infectious disease specialist 
• Clinical geneticist 
• Neurologist 
• Other clinical specialists based on 
  clinical �ndings of infant 

FIGURE. Recommendations for the evaluation of infants with possible congenital Zika virus infection based on infant clinical findings,*,† 

maternal testing results,§,¶ and infant testing results**,†† — United States, October 2017  

https://www.cdc.gov/zika/laboratories/lab-guidance.html
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comprehensive neurologic examination and consideration for 
other evaluations, such as advanced neuroimaging and EEG. 
Consultations with other clinical specialists should be based on 
the infant’s clinical findings (Box 3). Health care providers and 
families might consider fewer consultations for the evaluation 
of severely affected infants who are receiving palliative care.

The initial clinical evaluation, including subspecialty consulta-
tions, can be performed before hospital discharge or as an outpatient, 
taking into account hospital capabilities and needs of the family. 
Transfer to a facility with access to pediatric subspecialty care typi-
cally is not necessary unless there is an urgent clinical need. Health 
care providers should maintain vigilance for the appearance of 
other clinical findings associated with congenital Zika syndrome. 
Diaphragmatic paralysis should be considered in an infant who 
develops respiratory distress or failure or who fails to wean from a 
ventilator. Infant feedings should be monitored closely, and if there 
are signs of swallowing dysfunction, such as difficulty breathing with 
feeding, coughing or choking during feeding, or extended feeding 
times, an assessment for dysphagia should be performed (32,33). 
Signs of increasing intracranial pressure (e.g., increasing head cir-
cumference, irritability, or vomiting) should prompt neuroimaging 
to assess for postnatal hydrocephalus.

The follow-up care of infants with findings consistent with 
congenital Zika syndrome requires a multidisciplinary team and 
an established medical home to facilitate the coordination of care 
and ensure that abnormal findings are addressed (34). At each 
subsequent well-child visit, all infants should have a standard 
evaluation (Box 2) along with routine preventive pediatric care 
and immunizations (35), with decisions about further evaluation 
guided by clinical findings and made in consultation with the 
family. Follow-up visits with an ophthalmologist after the initial 

BOX 2. Standard evaluation recommended at birth and during each 
well visit for all infants with possible congenital Zika virus exposure 
during pregnancy — United States, October 2017  

• Comprehensive physical exam, including growth 
parameters

• Developmental monitoring and screening using 
validated screening tools recommended by the 
American Academy of Pediatrics (https://www.aap.
org/en-us/advocacy-and-policy/aap-health-initiatives/
Screening/Pages/Screening-Tools.aspx)

• Vision screening as recommended by the American 
Academy of Pediatrics Policy Statement “Visual 
System Assessment in Infants, Children, and Young 
Adults by Pediatricians” (http://pediatrics.
aappublications.org/content/137/1/e20153596)

• Newborn hearing screen at birth, preferably with 
automated auditory brainstem response  

§ Assessment of visual acuity (if able, responses to teller or grating tests), pupillary 
response, external examination, anterior segment examination, intraocular 
pressure measurement if indicated, and dilated fundus examination. After 
3–4 months of age, also assess ocular motility, cycloplegia refraction and 
accommodation by dynamic retinoscopy. If physical abnormalities are present, 
recommend photo documentation if resources are available. (https://www.aao.
org/preferred-practice-pattern/pediatric-eye-evaluations-ppp--september-
2012#sectionII.comprehensiveophthamalicexamination).  

pregnancy, regardless of maternal testing results (Figure). 
Testing CSF for Zika virus RNA and Zika virus IgM antibodies 
should be considered, especially if serum and urine testing are 
negative and another etiology has not been identified.

Clinical Evaluation and Management. In addition to a 
standard evaluation (Box 2), infants with clinical findings 
consistent with congenital Zika syndrome should have a head 
ultrasound and a comprehensive ophthalmologic exam§ per-
formed by age 1 month by an ophthalmologist experienced in 
assessment of and intervention in infants. Infants should be 
referred for automated ABR by age 1 month if the newborn 
hearing screen was passed using only otoacoustic emissions 
methodology (6). Because infants with clinical findings con-
sistent with congenital Zika syndrome are at risk for devel-
opmental delay and disabilities, referrals to a developmental 
specialist and early intervention service programs are recom-
mended, and family support services should be provided. In 
addition, the following consultations should be considered: 
1) infectious disease for evaluation of other congenital infec-
tions and assistance with Zika virus diagnosis, testing, and 
counseling; 2) clinical genetics for confirmation of the clinical 
phenotype and evaluation for other causes of microcephaly or 
congenital anomalies; and 3) neurology by age 1 month for 

TABLE. Interpretation of results of laboratory testing of infant’s 
blood, urine, and/or cerebrospinal fluid for evidence of congenital 
Zika virus infection

Infant test result*

InterpretationNAT IgM

Positive Any result Confirmed congenital Zika virus infection†

Negative Nonnegative Probable congenital Zika virus infection§,¶

Negative Negative Congenital Zika virus infection unlikely§,**

Abbreviations: IgM = immunoglobulin M; NAT = nucleic acid test.
 * Infant serum, urine, or cerebrospinal fluid.
 † Distinguishing between congenital and postnatal infection is difficult in infants 

who live in areas where there is ongoing transmission of Zika virus and who 
are not tested soon after birth. If the timing of infection cannot be determined, 
infants should be evaluated as if they had congenital Zika virus infection.

 § Laboratory results should be interpreted in the context of timing of infection 
during pregnancy, maternal serology results, clinical findings consistent with 
congenital Zika syndrome, and any confirmatory testing with plaque 
reduction neutralization testing.

 ¶ If Zika virus plaque reduction neutralization test is negative, this suggests 
that the infant’s Zika virus IgM test is a false positive.

 ** Congenital Zika virus infection is unlikely if specimens are collected within 
the first few days after birth and the clinical evaluation is normal; however, 
health care providers should remain alert for any new findings of congenital 
Zika virus infection.  

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Screening/Pages/Screening-Tools.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Screening/Pages/Screening-Tools.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Screening/Pages/Screening-Tools.aspx
http://pediatrics.aappublications.org/content/137/1/e20153596
http://pediatrics.aappublications.org/content/137/1/e20153596
https://www.aao.org/preferred-practice-pattern/pediatric-eye-evaluations-ppp--september-2012#SECTIONII.COMPREHENSIVEOPHTHALMICEXAMINATION
https://www.aao.org/preferred-practice-pattern/pediatric-eye-evaluations-ppp--september-2012#SECTIONII.COMPREHENSIVEOPHTHALMICEXAMINATION
https://www.aao.org/preferred-practice-pattern/pediatric-eye-evaluations-ppp--september-2012#SECTIONII.COMPREHENSIVEOPHTHALMICEXAMINATION
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Zika syndrome born to mothers with laboratory evidence of 
possible Zika virus infection during pregnancy (Figure).

Clinical evaluation and management. In addition to a 
standard evaluation (Box 2), infants who do not have clini-
cal findings consistent with congenital Zika syndrome born 
to mothers with laboratory evidence of possible Zika virus 
infection during pregnancy should have a head ultrasound 
and a comprehensive ophthalmologic exam performed by age 
1 month to detect subclinical brain and eye findings. Further 
follow-up visits with an ophthalmologist after the initial 
examination should be based on ophthalmology recommenda-
tions. Infants should also be referred for automated ABR by 
age 1 month if newborn hearing screen was passed using only 
otoacoustic emissions methodology.

Health care providers should perform a standard evaluation 
along with routine preventive pediatric care and immuniza-
tions (35) at each subsequent well-child visit, and they should 
be vigilant for signs that might be associated with congenital 
Zika virus infection. If findings consistent with congenital 
Zika syndrome (e.g., impaired visual acuity/function, hearing 
problems, developmental delay, or delay in head growth) are 
identified at any time, referrals to the appropriate specialists 
should be made and further evaluation should follow recom-
mendations for infants with clinical findings consistent with 
congenital Zika syndrome (Figure).

Infants with laboratory evidence of congenital Zika virus 
infection. Laboratory evidence of congenital Zika virus infec-
tion includes a positive Zika virus NAT or a nonnegative Zika 
virus IgM with confirmatory neutralizing antibody testing, if 
PRNT confirmation is performed. Further clinical evaluation 
for infants with laboratory evidence of congenital Zika virus 
infection should follow recommendations for infants with 
clinical findings even in the absence of clinically apparent 
abnormalities (Figure). As a change from the previous guidance 
(1), a diagnostic ABR at 4–6 months or behavioral audiology 
at age 9 months is no longer recommended if the initial hear-
ing screen is passed by automated ABR, because of absence of 
data suggesting delayed-onset hearing loss in congenital Zika 
virus infection.

Infants without laboratory evidence of congenital Zika 
virus infection. If adequate laboratory testing is performed 
(e.g., concurrent testing on infant serum and urine within the 
first few days after birth), there is no laboratory evidence of 
congenital Zika virus infection (i.e., negative NAT and IgM 
on infant samples), and the clinical evaluation is normal, then 
congenital Zika virus infection is unlikely. Infants should con-
tinue to receive routine pediatric care, and health care providers 
should remain alert for any new findings of congenital Zika 
virus infection.

eye examination should be based on ophthalmology recommen-
dations. As a change from the previous guidance (1), a diagnostic 
ABR is no longer recommended at age 4–6 months for infants 
who passed the initial hearing screen with automated ABR 
because of the absence of data suggesting delayed-onset hearing 
loss in infants with congenital Zika virus infection. Additional 
follow-up will depend on clinical findings in the infant.

Updated Recommendations for Diagnosis, 
Clinical Evaluation, and Management of Infants 
without Clinical Findings Consistent with 
Congenital Zika Syndrome Born to Mothers with 
Laboratory Evidence of Possible Zika Virus 
Infection During Pregnancy

Laboratory testing. Zika virus testing is recommended for 
infants without clinical findings consistent with congenital 

BOX 3. Consultations for infants with clinical findings consistent with 
congenital Zika syndrome — United States, October 2017   

Consider consultation with the following specialists:
• Infectious disease specialist for evaluation for other 

congenital infections (e.g., toxoplasmosis, syphilis, rubella, 
cytomegalovirus, or herpes simplex virus) and assistance 
with Zika virus diagnosis, testing, and counseling

• Neurologist by age 1 month for comprehensive 
neurologic examination and consideration for other 
evaluations such as advanced neuroimaging and EEG

• Ophthalmologist for comprehensive eye exam by age 
1 month

• Clinical geneticist for confirmation of the clinical 
phenotype and evaluation for other causes of 
microcephaly or congenital anomalies

• Early intervention and developmental specialists
• Family and supportive services

Additional possible consultations, based on clinical 
findings of the infant:
• Endocrinologist for evaluation of hypothalamic or 

pituitary dysfunction and consideration for thyroid 
testing

• Lactation specialist, nutritionist, gastroenterologist, or 
speech or occupational therapist for evaluation for 
dysphagia and management of feeding issues

• Orthopedist, physiatrist, or physical therapist for the 
management of hypertonia, clubfoot or 
arthrogrypotic-like conditions

• Pulmonologist or otolaryngologist for concerns about 
aspiration  
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identified at any time, referrals to the appropriate specialists 
should be made, and subsequent evaluation should follow 
recommendations for infants with clinical findings consistent 
with congenital Zika syndrome (Figure).

Special Considerations for the Prenatal Diagnosis 
of Congenital Zika Virus Infection

While much has been learned about congenital Zika syn-
drome, limitations of laboratory testing exist and the full 
spectrum of congenital Zika virus infection is not yet known. 
Similar to other congenital infections, prenatal diagnostic 
evaluation can inform the clinical evaluation of infants with 
possible Zika virus exposure.  Current CDC guidance regard-
ing prenatal diagnosis is reviewed below (2); as more data 
become available, understanding of the diagnostic role of 
prenatal ultrasound and amniocentesis in the clinical evalua-
tion of congenital Zika syndrome will improve and guidance 
will be updated.

Ultrasound. Routine screening for fetal abnormali-
ties is a component of prenatal care in the United States. 
Comprehensive ultrasound examination to evaluate fetal anat-
omy is recommended for all women at 18–22 weeks’ gestation 
(36). However, for the detection of abnormalities associated 
with congenital Zika virus infection, the sensitivity, specificity, 
and positive and negative predictive values of ultrasound are 
unknown. Prenatal ultrasound findings associated with con-
genital Zika virus infection include intracranial calcifications at 
the gray-white matter junction, ventriculomegaly, abnormali-
ties of the corpus callosum, microcephaly, and limb anomalies 
(10,37). The reliability of ultrasound detection for each of these 
abnormalities as isolated findings is unknown (37,38). Limited 
data suggest that a constellation of ultrasound abnormalities 
(e.g., microcephaly, ventriculomegaly, or abnormalities of 
the corpus callosum) identified prenatally in the context of 
maternal Zika virus exposure correlates with reported structural 
abnormalities in infants at birth (20,21,39–43).

Questions remain about optimal timing of ultrasound 
among pregnant women with possible maternal Zika virus 
exposure. Abnormalities have been detected anywhere from 
2 to 29 weeks after symptom onset (39,41,43,44); therefore, 
insufficient data are available to define the optimal timing 
between exposure and initial sonographic screening. Brain 
abnormalities associated with congenital Zika syndrome have 
been identified by ultrasound in the second and third trimes-
ters in published case reports (20,39,41,43,44). Currently, the 
negative predictive value of serial normal prenatal ultrasounds is 
unknown. Serial ultrasound monitoring can detect changes in 
fetal anatomy, particularly neuroanatomy, and growth patterns 
(39,41,44). CDC previously recommended serial ultrasounds 
every 3–4 weeks for women exposed during pregnancy with 

Updated Recommendations for Diagnosis, 
Clinical Evaluation, and Management of Infants 
without Clinical Findings Consistent with 
Congenital Zika Syndrome Born to Mothers with 
Possible Zika Virus Exposure in Pregnancy but 
without Laboratory Evidence of Possible Zika 
Virus Infection During Pregnancy

This heterogeneous group includes mothers who were never 
tested during pregnancy as well as those whose test result 
could have been negative because of issues related to timing or 
sensitivity and specificity of the test. Because the latter issues 
are not easily discerned, all mothers with possible exposure 
to Zika virus during pregnancy who do not have laboratory 
evidence of possible Zika virus infection, including those who 
tested negative with currently available technology, should be 
considered in this group.

Laboratory testing. Laboratory testing for congenital Zika 
virus infection is not routinely recommended for infants born 
to mothers in this category based on the unknown risk for 
infection; the lower likelihood of congenital Zika virus infec-
tion as a result of the declining prevalence of Zika virus infec-
tion; and limitations of infant laboratory testing. If abnormal 
findings are identified, these infants should receive further 
evaluation, including evaluation and testing for congenital 
Zika virus infection.

Clinical evaluation and management. Infants without 
clinical findings consistent with congenital Zika syndrome 
born to mothers without laboratory evidence of possible 
Zika virus infection during pregnancy should have a standard 
evaluation (Box 2) performed at birth and at each subsequent 
well-child visit along with routine preventive pediatric care 
and immunizations (35). Health care providers should be alert 
to the possibility of congenital infection, especially in infants 
born to mothers with ongoing possible Zika virus exposure 
during pregnancy.

Further clinical evaluation for congenital Zika virus infec-
tion beyond a standard evaluation and routine pediatric care 
is not routinely indicated. Health care providers can consider 
additional evaluation in consultation with families, taking 
into account the infant’s complete physical examination with 
emphasis on neurologic findings; risks of screening (e.g., identi-
fication of incidental findings); and maternal factors, including 
the presence and timing of symptoms, and type, location, and 
length of possible Zika virus exposure. Older infants in whom 
maternal Zika virus exposure was not assessed at birth and who 
are evaluated later might also have more clinical data available 
(e.g., neurologic status, development, visual/hearing impair-
ments, or head circumference trajectory) to guide the evalua-
tion. If findings consistent with congenital Zika syndrome are 
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laboratory evidence of Zika virus infection, based upon exist-
ing fetal growth monitoring for other maternal conditions 
(e.g., hypertension or diabetes) (2). However, there are no 
data specific to congenital Zika virus infection to guide these 
timing recommendations; clinicians may consider extending 
the time interval between ultrasounds in accordance with 
patient preferences and clinical judgment. Women with pos-
sible exposure but without laboratory evidence of Zika virus 
infection during pregnancy should receive ultrasound screening 
as recommended for routine prenatal care. Future data will be 
used to inform the optimal timing and frequency of ultrasound 
in pregnant women with possible Zika virus infection.

Amniocentesis. The role of amniocentesis for the detection 
of congenital Zika virus infection is unknown. Data regarding 
the positive and negative predictive values and optimal timing 
for amniocentesis are not available. Reports of the correlation 
between positive Zika test results in amniotic fluid and clini-
cal phenotype or confirmatory infant laboratory testing are 
inconsistent (20,42,45,46). Zika virus RNA has been detected 
in amniotic fluid specimens; however, serial amniocenteses 
have demonstrated that Zika virus RNA might only be present 
transiently (45). Therefore, a negative test result on amniotic 
fluid cannot rule out congenital Zika virus infection. However, 
if amniocentesis is indicated as part of the evaluation for 
abnormal prenatal findings, NAT testing for Zika virus should 
be considered to assist with the diagnosis of fetal infection.

Summary of prenatal diagnosis of congenital Zika virus 
infection. Given the limitations in the available screen-
ing modalities and the absence of effective interventions to 
prevent and treat congenital Zika virus infection, a shared 
decision-making model is essential to ensure that pregnant 
women and their families understand the risks and benefits 
of screening in the context of the patient’s preferences and 
values. For example, serial ultrasound examinations might be 
inconvenient, unpleasant, and expensive, and might prompt 
unnecessary interventions; amniocentesis carries additional 
known risks such as fetal loss. These potential harms of prenatal 
screening for congenital Zika syndrome might outweigh the 
clinical benefits for some patients; therefore, these decisions 
should be individualized (47).
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