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Dear Editor,

Zika virus (ZIKV) was first recognized as a human teratogen in 2016 (Rasmussen, 

Jamieson, Honein, & Petersen, 2016). During the ZIKV outbreak in the Americas, we 

launched rapid surveillance of pregnancies with laboratory evidence of ZIKV infection and 

targeted surveillance of birth defects. Because little was known about the birth defects 

associated with congenital ZIKV infection, a broad case definition was used for surveillance 

of birth defects potentially related to ZIKV based on early reports of congenital ZIKV 

infection in the literature and expert opinion. The initial case definition included 

microcephaly and/or brain abnormalities, neural tube defects (NTDs) and other early brain 

malformations (e.g., holoprosencephaly), eye abnormalities, and consequences of central 

nervous system (CNS) dysfunction such as arthrogryposis and hearing loss (Honein et al., 

2017). The baseline prevalence of these defects in the United States prior to the ZIKV 

outbreak was estimated as 2.86 per 1,000 live births (95% CI: 2.65–3.07) using data from 

statewide birth defects surveillance programs in Massachusetts and North Carolina in 2013 

and from three counties in metropolitan Atlanta, Georgia, during 2013–2014 (Cragan et al., 

2017).
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For newly identified teratogens, case definitions often evolve over time. Based on new data, 

we now propose changes to the current case definition involving NTDs and other early brain 

malformations and consequences of CNS dysfunction. Accumulating evidence from 

surveillance of infants and fetuses born to mothers with laboratory evidence of ZIKV 

infection suggests that NTDs and other early brain malformations are not associated with 

ZIKV infection during pregnancy. For example, the prevalence of NTDs did not increase 

significantly during the ZIKV outbreak compared to before the outbreak (Delaney et al., 

2018; Hurtado-Villa et al., 2017). In addition, in infants born to mothers with laboratory 

evidence of ZIKV infection during pregnancy, arthrogryposis was only noted in infants with 

structural brain abnormalities when imaging was available. This abnormality is therefore 

more appropriately classified with other neurodevelopmental sequelae, such as seizures and 

developmental delay. Moreover, many birth defects surveillance programs do not ascertain 

hearing loss not associated with an ear malformation making under-ascertainment likely. For 

these reasons, we have updated the baseline estimates of birth defects potentially related to 

congenital ZIKV infection prior to the outbreak to include only microcephaly and/or brain 

abnormalities and eye abnormalities.

Cases included in the original baseline prevalence estimates of birth defects potentially 

related to congenital ZIKV infection were re-reviewed and categorized by expert clinicians 

to remove those with NTDs and other early brain malformations or CNS dysfunction with 

no other qualifying defects. Methods for calculating prevalence estimates have been 

previously reported (Cragan et al., 2017). The report on the follow-up of infants at least one-

year-old with laboratory evidence of possible ZIKV infection during pregnancy in the U.S. 

territories and freely associated states followed this updated case definition with 

microcephaly, brain abnormalities, and eye abnormalities classified as Zika-associated birth 

defects, and other specific outcomes (hearing abnormalities, congenital contractures, 

seizures, body tone abnormalities, movement abnormalities, swallowing abnormalities, 

possible developmental delay, possible visual impairment, and postnatal onset microcephaly) 

classified as neurodevelopmental abnormalities potentially linked to Zika (Rice et al., 2018).

From the original baseline population in 2013–2014, 747 infants/fetuses met the initial broad 

surveillance case definition; 229 with NTDs or other early brain malformations and 45 with 

CNS dysfunction have been excluded. The revised baseline prevalence of 1.81 infants/

fetuses per 1,000 live births (95% CI: 1.65–1.98) comprised 473 infants/fetuses with 

microcephaly and/or brain abnormalities or with eye abnormalities (Table 1). In comparison, 

among infants at least 1 year of age in the U.S. territories and freely associated states born to 

mothers with laboratory evidence of ZIKV infection during pregnancy, an estimated 6% (or 

60 infants per 1,000 live births) had a Zika-associated brain or eye defect (Rice et al., 2018). 

This suggests over a 30-fold increase in Zika-associated brain or eye defects compared to 

our updated baseline prevalence estimate prior to the ZIKV outbreak. Prospective 

surveillance systems continue to follow-up live born infants born to mothers with laboratory 

evidence of ZIKV infection to enable the evaluation of neurodevelopmental abnormalities.

Our analysis provides an updated baseline prevalence estimate of birth defects potentially 

related to ZIKV infection during pregnancy based on knowledge accumulated since the 

beginning of the ZIKV outbreak in the Americas. Programs monitoring ZIKV infections in 
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mothers and infants can use the updated baseline prevalence estimate to better understand 

the impact of ZIKV in their own populations.
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