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We report the results of pathologic examinations of 2 fetuses from women in Colombia with Zika virus infection during pregnancy that revealed severe central nervous system
defects and potential associated abnormalities of the eye,
spleen, and placenta. Amniotic fluid and tissues from multiple fetal organs tested positive for Zika virus.

I

n October 2015, Colombia confirmed its first case of
autochthonous Zika virus infection (1). As of November 2016, ≈105,000 cases of symptomatic Zika virus disease have been reported, including 19,499 cases among
pregnant women. Although Zika virus infections typically
lead to comparatively benign symptoms relative to those
of other arboviruses (2), in May 2016, the US Centers
for Disease Control and Prevention concluded that congenital Zika virus infection was the cause of the severe
central nervous system (CNS) defects observed in fetuses
and newborns of women infected with Zika virus during
pregnancy (3). Although the full spectrum of fetal effects
of congenital Zika virus infection is not known, Zika virus has been shown to cross the placental barrier, grow
in brain tissue of fetuses, infect progenitor neural cells,
and increase neural cell death or attenuate their growth
(4,5). Observed CNS abnormalities include microcephaly,
ventriculomegaly, cerebral calcifications, absent corpus
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callosum, and atrophy of the cerebellum and brainstem in
fetuses with congenital Zika virus infection (6). This report describes 2 fetuses examined after pregnancy termination who had severe CNS defects attributed to maternal
Zika virus infection.
The Cases
Case 1 involved a 24-year-old pregnant resident of the
city of Barranquilla who had symptoms compatible
with Zika virus disease, including fever and generalized
rash for 2 days, followed by edema and joint pain for 2
weeks, with onset occurring at 5–6 weeks of gestation.
Her medical history was notable because of a prior pregnancy complicated by a stillbirth with Potter syndrome,
delivered 2 months before conception of the current
pregnancy. Obstetric ultrasounds at 8 and 12 weeks of
gestation showed a singleton fetus with no abnormalities; an ultrasound at 15 weeks of gestation demonstrated absence of the cranial vault (exencephaly) with brain
tissue loss, including absence of cerebral hemispheres
(anencephaly sequence). Amniotic fluid sampled at 17
weeks was positive for Zika virus by real-time reverse
transcription PCR (rRT-PCR). The fetus was at 20
weeks of gestation when evaluated.
Case 2 involved a 15-year-old pregnant resident of
Bogotá who reported symptoms compatible with Zika
virus disease, including generalized rash for 2 days and
myalgia, after travel to a municipality with prevalent Zika
virus infections, with onset occurring at 16–20 weeks of
gestation. She had an uncomplicated obstetric history with
1 prior live birth. Prenatal care started in week 26; an ultrasound at that time showed a fetus with abnormal clefts
in the cerebral hemispheres of the brain (schizencephaly),
with cleft walls separated and filled with cerebrospinal fluid (open lip). Follow-up ultrasound indicated large regions
of parietal and temporal brain parenchymal loss. The fetus
was evaluated and Zika virus diagnosis confirmed at 27
weeks of gestation.
Autopsies of fetal organs and placenta with anatomic
pathology and microscopic evaluation were performed for
both fetuses. Tissue samples were fixed in 10% neutralbuffered formalin and fixed in paraffin; 4-µm-thick cuts
were stained with hematoxylin and eosin for morphologic
analysis with light microscopy. RNA was extracted from
fresh tissue by using a TRIzol plus RNA purification kit
(Thermo Fisher Scientific, Waltham, MA, USA). We used
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Figure 1. Pathology findings for case 1, involving a fetus examined after pregnancy termination who had severe neurologic defects
attributed to maternal Zika virus infection, Colombia. A) Remnant tissue of cerebral cortex showing a reduced neuroblast layer (dotted lines)
and hemorrhagic foci (arrow). Hematoxylin and eosin (H&E) staining; original magnification ×40. B) Glial leptomeningeal heterotopy showing
congestive blood vessels (arrowhead) and foci of glial heterotopia (arrows). H&E staining; original magnification ×10. C) Glial leptomeningeal
heterotopy showing congestive blood vessels (arrowhead) and foci of glial heterotopia (arrows). H&E staining; original magnification ×40.

rRT-PCR for the detection of Zika virus (NS5) and 1-step
RT-PCR for the detection of the envelope protein–coding
region (360 bp) were performed as previously described
(7,8). Immunohistochemical markers were used in tissue
from both fetuses. Molecular testing for syphilis, toxoplasmosis, rubella, and cytomegalovirus was performed following techniques described previously (9,10); 500-band
resolution karyotype was also performed for both fetuses,
and ELISA testing for HIV was performed on maternal serum samples.
We documented notable abnormalities in the CNS,
eye, spleen, and placenta for 1 or both fetuses (Table,
https://wwwnc.cdc.gov/EID/article/23/1/16-1702-T1.htm).
All tissues tested and amniotic fluid were positive for Zika
virus except eye and placenta from the fetus in case 2. Immunohistochemical markers were negative. For both cases,
all tissue samples were negative for other congenital infections (i.e., syphilis, toxoplasmosis, rubella, and cytomegalovirus), high-resolution karyotype was normal, and maternal serum was HIV-negative.
For case 1, microscopic examination demonstrated
evidence of recent bleeding in the residual tissues of the

cerebrum and brain stem, with no microcalcifications, inclusion bodies, or inflammatory infiltrate (Figure 1). For
case 2, we observed microcalcifications in areas of neurologic degeneration; a spinal cord slice showed neuropil
disruption with multiple calcifications, reactive gliosis,
and loss of the ascending and descending spinal cord
tracts (Figure 2).
These 2 cases of fetal Zika virus infection involved
severe brain tissue damage and expand the spectrum of
CNS defects that might result from congenital Zika virus
infection (11). Multiple tissues tested positive for Zika
virus in both cases, providing strong evidence of vertical
transmission. For case 2, the observed pattern of arrest in
neuronal migration and decrease in the pattern of maturation of the CNS is consistent with the potential effects of
Zika virus infection noted in previous reports (5). For case
1, although Zika virus was demonstrated in multiple tissues of the fetus, the birth defect identified (anencephaly)
is not on the recognized spectrum of congenital infection.
The timing of exposure and primary affected tissue type
potentially implicate Zika virus in disruption of neural tube
closure in this case. However, the pathology evaluation

Figure 2. Pathology findings for case 2, involving a fetus examined after pregnancy termination who had severe neurologic defects
attributed to maternal Zika virus infection, Colombia. A) Spinal cord slice showing neuropil disruption with multiple calcifications
(arrowheads). B) Nerve showing disruptive changes of axons (Wallerian degeneration) (black star). C) Dorsal root ganglion showing
spinal ganglion with satellitosis (arrow) and neuronophagia of ganglion cells (arrowhead). Hematoxylin and eosin staining; original
magnification ×100.
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was consistent with expected findings in any fetus with
anencephaly; therefore, congenital Zika virus might have
been coincidental in a fetus already predestined by other
factors to have anencephaly.
The identification of virus in tissues outside of the
brain suggests the need to consider other organs as targets
for the virus. To improve knowledge of the spectrum of
outcomes among pregnancies affected by congenital Zika
virus and to identify interventions that might reduce illness among affected newborns, such as hearing and visual
screening, it will be necessary to look for damage in organs
other than the brain among newborns of mothers with Zika
virus infection during pregnancy. The mothers of the fetuses in these 2 cases reported Zika virus disease symptoms
at different times during the pregnancy (early first trimester and early second trimester), which highlights the potentially long window of vulnerability to adverse outcomes
among pregnant women with Zika virus infection.
Persistent viremia in maternal serum has been previously reported (12–14); we observed positive results for
Zika virus molecular tests performed on fetal tissues and
amniotic fluid 15 week (case 1) and 10 weeks (case 2) after symptoms of acute infection in the pregnant women.
Although we did not test for replication-competent virus,
the virus probably persists in different fetal tissues after
primary infection because of replication in those tissues.
The virus might also replicate in placental tissue (12,15),
although it is probably not the only location for viral replication in the 2 cases described in this report, given that Zika
virus was identified in the placenta for only 1 of the cases.
Given the epidemic levels of Zika virus disease being
reported in Colombia and the severe outcomes associated
with congenital infection, we call attention to the importance of healthcare providers reporting cases of Zika virus
disease for adequate public health surveillance. Recommendations might include enhanced surveillance of acute
cases among pregnant women and stillbirths and abortions related to Zika virus disease during pregnancy, as
well as adverse outcomes among live births. Collecting
information on congenital Zika virus infection is important to helping public health authorities effectively address this new health threat and make evidence-based decisions, which will benefit Colombia and other countries
throughout the world.
Dr. Acosta-Reyes is a clinical epidemiologist and currently is
the Director of the Department of Public Health in the School
of Medicine at Universidad del Norte, Barranquilla, Colombia.
His research interests include the epidemiology, immunology,
diagnosis, and prevention of arboviruses and maternal and
child health.

984

References
1.

2.
3.
4.
5.

6.

7.

8.
9.
10.

11.

12.

13.

14.

15.

Pacheco O, Beltrán M, Nelson CA, Valencia D, Tolosa N, Farr SL,
et al. Zika virus disease in Colombia—preliminary report.
N Engl J Med. 2016;NEJMoa1604037. http://dx.doi.org/10.1056/
NEJMoa1604037
Petersen LR, Jamieson DJ, Honein MA. Zika virus. N Engl J Med.
2016;375:294–5. https://dx.doi.org/10.1056/NEJMc1606769
Rasmussen SA, Jamieson DJ, Honein MA, Petersen LR. Zika virus
and birth defects—reviewing the evidence for causality. N Engl J
Med. 2016;374:1981–7. http://dx.doi.org/10.1056/NEJMsr1604338
Mlakar J, Korva M, Tul N, Popović M, Poljšak-Prijatelj M,
Mraz J, et al. Zika virus associated with microcephaly. N Engl J
Med. 2016;374:951–8. http://dx.doi.org/10.1056/NEJMoa1600651
Tang H, Hammack C, Ogden SC, Wen Z, Qian X, Li Y,
et al. Zika virus infects human cortical neural progenitors and
attenuates their growth. Cell Stem Cell. 2016;18:587–90.
http://dx.doi.org/10.1016/j.stem.2016.02.016
Moore CA, Staples JE, Dobyns WB, Pessoa A, Ventura CV,
Fonseca EB, et al. Characterizing the pattern of anomalies in
congenital Zika syndrome for pediatric clinicians. JAMA Pediatr.
2016; Nov 3 [Epub ahead of print]. http://dx.doi.org/10.1001/
jamapediatrics.2016.3982
Faye O, Faye O, Diallo D, Diallo M, Weidmann M, Sall AA.
Quantitative real-time PCR detection of Zika virus and
evaluation with field-caught mosquitoes. Virol J. 2013;10:311.
http://dx.doi.org/10.1186/1743-422X-10-311
Faye O, Faye O, Dupressoir A, Weidmann M, Ndiaye M,
Alpha Sall A. One-step RT-PCR for detection of Zika virus. J Clin
Virol. 2008;43:96–101. http://dx.doi.org/10.1016/j.jcv.2008.05.005
Bosma TJ, Corbett KM, O’Shea S, Banatvala JE, Best JM. PCR for
detection of rubella virus RNA in clinical samples. J Clin
Microbiol. 1995;33:1075–9.
Cortés LJ, Duque S, López MC, Moncada D, Molina D,
Gómez-Marín JE, et al. [Gene polymorphisms in the dihydrofolate
reductase (dhfr) and dihydropteroate synthase (dhps) genes and
structural modelling of the dhps gene in Colombian isolates of
Toxoplasma gondii [in Spanish]. Biomedica. 2014;34:556–66.
http://dx.doi.org/10.7705/biomedica.v34i4.2132
Martines RB, Bhatnagar J, de Oliveira Ramos AM, Davi HP,
Iglezias SD, Kanamura CT, et al. Pathology of congenital Zika
syndrome in Brazil: a case series. Lancet. 2016;388:898–904.
http://dx.doi.org/10.1016/S0140-6736(16)30883-2
Driggers RW, Ho CY, Korhonen EM, Kuivanen S, Jääskeläinen AJ,
Smura T, et al. Zika virus infection with prolonged maternal
viremia and fetal brain abnormalities. N Engl J Med.
2016;374:2142–51. http://dx.doi.org/10.1056/NEJMoa1601824
Bhatnagar J, Rabeneck DB, Martines RB, Reagan-Steiner S,
Ermias Y, Estetter LB, et al. Zika virus RNA replication and
persistence in brain and placental tissue. Emerg Infect Dis.
2017;23:405–14. http://dx.doi.org/10.3201/eid2303.161499
Jurado KA, Simoni MK, Tang Z, Uraki R, Hwang J,
Householder S, et al. Zika virus productively infects primary
human placenta-specific macrophages. JCI Insight. 2016;
1:pii:e88461. https://dx.doi.org/10.1172/jci.insight.88461
Meaney-Delman D, Oduyebo T, Polen KN, White JL,
Bingham AM, Slavinski SA, et al. Prolonged detection of Zika
virus RNA in pregnant women. Obstet Gynecol. 2016;128:724–30.
http://dx.doi.org/10.1097/AOG.0000000000001625

Address for correspondence: Jorge Acosta-Reyes, Universidad del Norte,
Km 5 Vía Puerto Colombia, Barranquilla, Colombia; email:
acostajl@uninorte.edu.co

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 23, No. 6, June 2017

