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Zika, a mosquito-borne flavivirus discovered in Uganda in 1947, remained obscure until its 

emergence in Micronesia in 2007. Six years later, it arrived in French Polynesia and other 

islands in the South Pacific (1). The virus was first detected in Brazil in early 2015 and has 

now spread throughout South and Central America and the Caribbean (2). Infection often 

remains unrecognized because it either is asymptomatic (75% to 80%) or has a nonspecific 

presentation of rash and fever. The first suggestion that Zika virus causes more than a self-

limited illness was during the French Polynesian outbreak, when incidence of Guillain-Barré 

syndrome increased 20-fold (3). Likewise, a cluster of cases of this syndrome was identified 

in Brazil after the introduction of Zika virus (4).

From July to September 2015, several months after the introduction of Zika virus into 

northeastern Brazil, obstetricians noticed an increased number of fetuses with congenital 

malformations during ultrasound screening. By October, the number of newborns with 

microcephaly had increased significantly in this area, according to birth registry data from 

previous years. Microcephaly had now increased in other regions along with the spread of 

Zika virus. To date, more than 4000 cases have been reported (Figures 1 and 2).

That Zika virus is the cause of the large number of microcephaly cases identified during the 

epidemic remains presumptive (5). Brazilian researchers first noted the virus’s potential 

association with microcephaly when they investigated a newborn with this condition, who 

died soon after birth and was found to have detectable virus in tissues. Subsequently, Zika 

virus RNA was detected in additional cases of fetuses and stillbirths with congenital 

malformations (6–8). To date, the strongest evidence of the correlation between Zika virus 

and microcephaly is a circumstantial link between the spatial and temporal patterns of these 

infections and the appearance of microcephaly. In addition, this condition was 

retrospectively identified in infants born during the 2013 outbreak in French Polynesia. 

Despite these observations, investigators have not determined a definitive association 

between Zika virus and microcephaly cases in the Brazilian outbreak, most of which have 

been live-born infants.

Our investigation is still in progress; however, we have gained insight into the scope and 

severity of microcephaly due to presumed congenital Zika syndrome (CZS), as well as 

challenges in confirming this association. Microcephaly is characterized by severe 

manifestations, such as marked cerebral atrophy and ventriculomegaly, extensive intracranial 

calcifications, simplified gyral patterns, dysgenesis of the corpus collosum, and cerebellar 

hypoplasia (Figure 3). Furthermore, CZS manifestations that extend beyond the central 

nervous system have been observed, including auditory impairment as well as ocular 

manifestations (9), such as focal pigment mottling and chorioretinal atrophy, which are 

distinct from other congenital conditions. Similar ocular lesions have been anecdotally 

identified in normocephalic newborns, suggesting that the overall burden may not be 

restricted to microcephaly cases.
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Although the apparent increase in microcephaly supports the assertion that Zika virus causes 

a distinct congenital syndrome, diagnostic limitations suggest caution in assuming a causal 

relationship. We have detected Zika virus RNA in only a fraction of microcephaly cases. 

Increased case ascertainment of microcephaly due to other causes has probably occurred 

contemporaneously. The inability to detect Zika virus in newborns with microcephaly may 

reflect compartmentalization of virus in tissues not sampled at the time of birth. 

Alternatively, intrauterine infections may be self-limited and Zika virus often cleared by 

birth.

Screening approaches are essential for pregnant women who reside in impoverished regions 

where Zika virus has been recently introduced and who do not have access to 

ultrasonography and amniocentesis. Although detection is hampered by the extensive 

antigenic cross-reactivity with dengue and other circulating flaviviruses, a serologic test for 

prior intrauterine exposure to the virus in newborns is critically needed—not only for 

diagnosis in pregnant women and newborns but also to identify individuals who have been 

infected with Zika virus and are presumably immune to reinfection. A more accurate IgG 

assay is essential to stratify risk in women of childbearing age and to facilitate targeted 

prenatal screening. Molecular detection is unlikely to be available in many regions, and 

infections are asymptomatic.

Potential explanations for the recent explosion of Zika virus in the Pacific islands and the 

Americas and its continued spread are unclear but include recent genetic/phenotypic virus 

changes before or coincident with its disbursement beyond Asia. This could involve 

selection for enhanced infection of mosquito vectors, such as Aedes aegypti. Such vector-

adaptive selection of more transmissible chikungunya virus strains has occurred since 2005. 

Other possibilities include selection for higher levels of human viremia in the urban cycle, 

which could increase the efficiency of transmission as well as enhance fetal infection.

A simpler explanation is that the outbreaks began when, by chance, the virus was introduced 

into naive populations at the right time and place for initiation of the human–mosquito cycle. 

If the virus is able to establish endemic or enzootic circulation (as has been suggested as 

occurring in Asia on the basis of seroprevalence data) stable herd immunity may prevent 

future epidemics, as well as CZS in Brazil. Further, genetic, pathogenesis, and vector 

infection studies with diverse virus strains combined with improved surveillance and better, 

more affordable diagnostics that can be deployed even in remote, resource-limited settings, 

are needed to evaluate these hypotheses.

Unfortunately, the immediate prospects for controlling the magnitude and spread of the 

current Zika virus epidemic are not promising. Until a vaccine is available, mosquito control 

and education of at-risk populations to reduce contact with the vector are the only short-term 

approaches available. These methods have had limited success for dengue and chikungunya 

viruses.

Although recent advances in flavivirus vaccines may guide relatively rapid development of a 

Zika vaccine, availability is still probably years away. Treatment with a monoclonal antibody 

could also be developed quickly on the basis of promising past results with flavi-viruses. 
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However, systematic investigations of pregnant women and newborns will still be needed to 

determine the risk for transplacental infection and development of severe congenital 

sequelae that can, in turn, guide effective diagnostic and prevention efforts.
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Figure 1. 
Distribution of incident cases of microcephaly among Brazilian newborns, according to 

epidemiologic week and geographic region from 15 November 2015 to 16 January 2016.

From the Brazilian Ministry of Health.
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Figure 2. 
Cumulative cases of microcephaly according to federal state from 15 November 2015 to 16 

January 2016.

From the Brazilian Ministry of Health.
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Figure 3. 
Computed tomography, reconstructed in the coronal oblique plane, of a newborn with 

microcephaly.

Craniofacial dysmorphism, subcortical and basal ganglia calcifications, simplified gyral 

pattern, ventriculomegaly, and dysgenesis of the corpus callosum are seen.
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