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Editorial
Do Not Judge a Book by Its Cover: Critical Need for Longitudinal Neurodevelopmental
Assessment of In Utero Zika-Exposed Children
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language, and able to be administered by providers without
formal training in neurodevelopmental assessment.5 In addition, normative data speciﬁc to the community being studied
are often not available but are important to consider, as socioeconomic status and other community factors can greatly
inﬂuence neurodevelopment. The study by Bertolli and others
used the Ages and Stages questionnaire, which has been
translated into more than 20 languages and has been used in a
similar cohort of Brazilian non–ZIKV-exposed children.4,6
Questionnaires like this one are able to detect developmental
delays in multiple domains of development, which can then be
used to identify resources and therapies to promote improved
child development. Multidisciplinary health brigades in underserved areas can also be as an effective method for providing long-term follow-up of Zika-affected infants.7 Video- or
telemedicine-based methods of mobility testing could build
on this success by allowing subspecialty providers who are
not able to be physically present to remotely and accurately
assess motor and other neurodevelopmental skills.1 Using
technology to bring specialty providers into remote global
communities should be a goal to enhance child neurodevelopmental surveillance for both ZIKV and other emerging
infectious and noninfectious threats.
As children with prenatal ZIKV exposure age, our knowledge about the long-term impact of the infection on their
outcomes will continue to expand. The use of animal models
such as the macaque, with a faster rate of neurodevelopment
than the human, can potentially provide us an accelerated
insight into future neurologic outcomes for children.8 Pooling
data and sharing our experience in the evaluation and followup of ZIKV child cohorts in multiple regions can also help
advance our understanding of the spectrum of neurodevelopmental outcomes.9 Future studies need to continue to
follow long-term functional and neurodevelopmental outcomes across the full spectrum of children with congenital
ZIKV exposure.
A major remaining limitation for clinical evaluation is in the
domain of ZIKV laboratory testing. Infant serologic neutralizing antibody positivity before 18 months of age may reﬂect
maternal antibody transfer or, in endemic areas, could reﬂect
postnatal acquisition. Many infants do not have nucleic acid
testing performed, and of those that do, many have negative
tests, despite conﬁrmed maternal testing during pregnancy.
Thus, laboratory conﬁrmation of infection may not be possible
in every case, and serologic testing may not differentiate
the timing of infection. In an area of endemic ZIKV exposure, a
child who presents with developmental delay, whose
mother was asymptomatic during pregnancy and did not have
ZIKV testing, could have developmental delay owing to

Although congenital Zika syndrome has faded from the
spotlight for many in the general public, those of us involved in
long-term neurodevelopmental follow-up of the children exposed to Zika virus (ZIKV) during the epidemic of 2015–2016
remain concerned for the outcome of children with both recognized and unrecognized ZIKV exposure and infection.
Given that as many as 80% of women with Zika infection may
be asymptomatic, the magnitude of exposed children is likely
far greater than those currently under surveillance. Meanwhile,
as the ZIKV story continues to unfold, there is increasing evidence demonstrating that children with in utero ZIKV exposure are at risk for a spectrum of functional neurologic and
developmental adverse outcomes.1–3 In addition, infants born
in areas with endemic transmission may not only undergo prenatal exposure but also be exposed in the early postnatal period,
which could add to the risk of adverse neurodevelopmental
outcomes. Without careful developmental screening, these
children can go unnoticed, yet have developmental effects
from congenital infection. We know that children, including
those without known congenital infection, often do not get the
recommended developmental screening in childhood. In this
post-epidemic period, with decreased Zika transmission and
less public awareness, follow-up of these children is now more
important than ever.
In a study published in this issue of the American Journal of
Tropical Medicine and Hygiene by Bertolli and others,4 the
functional outcomes of a large cohort of children from Paraiba in Northeastern Brazil who had congenital ZIKV exposure are reported. The infants were analyzed based on
laboratory and anthropometric criteria for congenital ZIKV
disease (small head circumference or disproportionately
small head circumference for age). Not surprisingly, children
with both laboratory and anthropometric criteria were more
likely to have abnormal neurologic outcomes and developmental delay more than children meeting only laboratory or anthropometric criteria.4 Of great concern is the
observation that more than half of children meeting only
laboratory criteria displayed abnormal functional outcomes.4
This study, thus, provides further impetus to closely follow
neurodevelopmental outcomes for all ZIKV-exposed infants
through early childhood.
Depending on location and available resources, there are
additional challenges to completing neurodevelopmental
screening. It is important for developmental assessment
tools to be culturally appropriate, translatable to the native
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unrecognized prenatal ZIKV infection. Unfortunately, there is
not currently a reliable laboratory test to identify such a child.
With many women having asymptomatic infection, unidentiﬁed children with developmental delay due to ZIKV infection is a real concern.
The Zika story continues to be written. Investments in
studies like that described in this issue of the Journal that
follow children longitudinally4 are essential to improve our
understanding of the full spectrum of effects that Zika presents to the unborn child.
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