
The emergence of Zika virus (ZIKV) in the Ameri-
cas has coincided with an abnormal increase in 

prenatal and neonatal documented cases of micro-
cephaly and other anomalies of the central nervous 
system (1) These alterations of the brain, along with 
animal models of vertical transmission of ZIKV, a 
single-stranded RNA fl avivirus, are evidence of the 
neurotropic nature of the virus (2–4).

Vertical transmission and infection of the fetus 
during all 3 trimesters of pregnancy with ZIKV has 
been extensively reported, but little is known about 
perinatal transmission; only a few cases have been 
reported (5–8). We report 3 cases of perinatal ZIKV 
infection during the epidemic of Zika in Colombia 
and data on the neurodevelopmental outcome at 18 
months of age (corrected).

The Study
The Institutional Review Board and Ethics Committee 
of the Universidad Industrial de Santander approved 

this study. Formal written consent was obtained from 
participating women.

Case-patient 1 was a 26-year-old pregnant 
woman in labor who was admitted to the Hospital 
Universitario de Santander on August 7, 2015, after 
she reported fever, exanthema (maculopapular rash 
on the torso), and osteoid–muscular pains (Figure). 
Her initial hemogram showed mild thrombocytope-
nia (112,000 platelets/µL; reference range 150,000–
400,000 platelets/µL). Test results for syphilis, toxo-
plasmosis, rubella, cytomegalovirus, herpes simplex 
virus, varicella zoster virus, and parvovirus B19 dur-
ing hospitalization were negative, as was a test result 
for dengue virus (DENV) IgM.

A boy was born vaginally at 37 weeks of gesta-
tion. Apgar scores were normal. Anthropometric 
measurements yielded a birthweight of 3.03 kg (32nd 
percentile), a head circumference (HC) of 32 cm (6th 
percentile), and a length of 54 cm (99th percentile). 
Results of a physical examination were unremark-
able. The infant was admitted for observation, and 
cord blood samples were sent to the Instituto Nacio-
nal de Salud (INS) for additional testing by reverse 
transcription PCR (RT-PCR) for DENV and chikun-
gunya virus. On the second day of life, the infant had 
a distal macular-papular rash with hyperalgesia and 
mild edema of the hands and feet; a test result for 
DENV IgM was negative. Hyperthermia developed 
on the sixth day, and generalized exanthema devel-
oped on the seventh day.

Because of persistent fever, we initiated a sepsis 
work-up. Results for initial complete blood count/
differential count, erythrocyte sedimentation rate, 
blood culture, urine culture, and C-reactive protein 
were within reference ranges. Fever and exanthema 
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Transplacental transmission of Zika virus has been re-
ported during all trimesters of pregnancy and might lead to 
central nervous system anomalies, including microcepha-
ly.	We	report	3	cases	of	perinatal	Zika	infection	identifi	ed	
during the epidemic in Colombia and provide detailed de-
scriptions of clinical features, diagnosis, and neurodevel-
opmental	outcome	at	18	months	of	age	(corrected).
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were present for 4 additional days; a follow-up C-re-
active protein level was abnormal (21 mg/dL). Find-
ings for analyses of cerebrospinal fluid and culture 
were unremarkable. After symptoms improved, the 

infant was discharged; an RT-PCR result from the 
INS was negative for chikungunya virus.

Because of the Zika epidemic in Brazil, the INS 
initiated RT-PCR testing for ZIKV and randomly 
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Figure. Timelines for 3 case-
patients who had perinatal Zika 
virus infection during a Zika 
epidemic,	Colombia,	2015.	
A)	Case-patient	1;	B)	case-
patient 2; C) case-patient 3. 
DENV, dengue virus; CHIKV, 
chikungunya virus; RT-PCR, 
reverse transcription PCR; ZIKV, 
Zika virus.
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retested samples from epidemiologic surveillance 
of DENV and chikungunya virus (9). On January 
20, 2016, the INS reported that the RT-PCR result 
for ZIKV for the infant was positive. Neuroimaging 
was not indicated. On April 3, 2017, a follow-up was 
conducted when the child was 19.3 months of age 
(corrected). Anthropometric measurements showed 
a weight of 10.6 kg (21st percentile), a height of 85 
cm (85th percentile), and an HC of 46 cm (35th per-
centile). Results of audiology and ophthalmologic 
evaluations were unremarkable. At 21.4 months of 
age (corrected), we conducted a neurodevelopmental 
evaluation by using the Bayley Scale for Infant and 
Toddler Development (10); both gross and fine mo-
tor scored at the 50th percentile, cognition at the 75th 
percentile, and expressive and receptive language at 
the 18th percentile (Table).

Case-patient 2 was a 30-year-old pregnant wom-
an who was admitted to the Hospital Universitario de 
Santander at 38 weeks of gestation with a history of 
unspecified discomfort, musculoskeletal pain, and fe-
ver (temperature 38°C) 2 days before admission. She 
had a history of thrombocytopenia during gestation. 
Her admission platelet count was 80,000/µL. Results 
for Toxoplasma gondii IgG and IgM, HIV, hepatitis B 
surface antigen, and venereal disease research labora-
tory testing were negative. Test results of blood and 
urine samples by RT-PCR for ZIKV were positive. 
On the fifth day of maternal symptoms, a test result 
for DENV IgM was positive, suggesting co-infection 
with both types of arbovirus. Misoprostol was then 
administered.

The following day, a boy was delivered vagi-
nally. He had good Apgar scores and was sent to the 
nursery for observation. He had a birthweight of 3.08 
kg and an HC of 35 cm, and his physical examina-
tion was uneventful. An umbilical cord blood sample 
was positive by for RT-PCR for ZIKV. The neonate 
remained asymptomatic, and both hearing and oph-

thalmologic evaluations were normal. Neurodevel-
opmental evaluation with the Bayley Scale for Infant 
and Toddler Development (10) at 7.2, 13.0, and 36.5 
months of age for CA was considered within the nor-
mal range for age (Table). Neuroimaging was not in-
dicated.

Case-patient 3 was a 25-year-old pregnant wom-
an who was admitted to the Hospital Universitario 
de Santander hospital on April 5, 2016, at 34 weeks 
of gestation, with a history of eye irritation, rash, and 
fever. Test results for syphilis, toxoplasmosis, vari-
cella zoster virus, parvovirus B19, rubella, cytomega-
lovirus, and herpes simplex virus were negative, but 
blood and urine RT-PCR results for ZIKV positive. 
Betamethasone was administered for lung matura-
tion.

On the third day of admission, a boy was deliv-
ered vaginally. He had normal Apgar scores and a 
birthweight of 2.24 kg, an HC of 31 cm, and a length 
of 42 cm. An umbilical cord blood sample tested by 
RT-PCR for ZIKV was positive. The infant showed 
signs of respiratory distress syndrome at birth, re-
quiring supplemental oxygen, ventilatory support 
with continuous positive airway pressure, and sur-
factant administration. Symptoms improved after 24 
hours and he was subsequently discharged.

We conducted neurodevelopmental follow-up at 
6, 12, 24, and 36 months of age by using the Bayley 
Scale for Infant and Toddler Development (10). All 
evaluations were considered within the normal range 
for age (corrected). Ophthalmologic and hearing as-
sessments were normal; neuroimaging was not indi-
cated.

Conclusions
The symptoms and diagnostic tests for the 3 pregnant 
women strongly support maternal infection 5 days 
before delivery. Vertical transmission is shown by 
suggestive early neonatal symptoms and a positive 
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Table. Neurodevelopmental evaluation with the Bayley Scale for Infant and Toddler Development at each visit for 3 case-patients who 
had perinatal Zika virus infection, Colombia* 

Case-
patient 

Infant 
age, mo 

Cephalic 
perimeter 
Z score 

Scale domain 
Motor 

 

Language 

 

Cognitive 

Score† Z score Percentile Score† Z score Percentile Score† Z score Percentile 
1 20.1 −0.50 94 −0.40 34  94 −0.40 34  90 −0.67 25 

24.9 −1.70 107 0.47 68  83 −1.13 13  100 0.00 50 
40.3 −0.51 88 −0.80 21  89 −0.73 23  95 −0.33 37 

2 7.2 0.86 100 0.00 50  NT NT NT  NT NT NT 
13.0 0.64 97 −0.20 42  97 −0.20 42  85 −1.00 16 
36.5 0.21 110 0.67 75  91 −0.60 27  90 −0.67 25 

3 8.4 0.72 115 1.00 84  NT NT NT  NT NT NT 
14.5 0.89 112 0.80 79  94 −0.40 34  110 0.67 75 
21.6 0.52 100 0.00 50  89 −0.73 23  110 0,67 75 

*NT, not tested. 
†Standardized. 
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RT-PCR result for ZIKV for case-patient 1 and RT-
PCR Zika virus–positive cord blood for the other 2 
case-patients (Figure). Case-patient 2 had a positive 
RT-PCR result for ZIKV in blood and urine and a pos-
itive result for DENV IgM, suggesting co-infection.

Although cross-reactivity in an RT-PCR for ZIKV 
and other arbovirus infections is possible (11), co-
infection with 2 different types of arbovirus is also 
possible because of the endemic nature of dengue 
in Colombia where the patients were identified (12). 
Vertical transmission of DENV is considered a rare 
event, and there have been no reports of congenital 
dengue infection in neonates born to mothers infect-
ed early during pregnancy (13). Case-patient 3 had 
a positive result by RT-PCR for ZIKV in blood and 
urine, and her infant was positive for ZIKV in cord 
blood, which enabled us to confirm vertical transmis-
sion. However, because testing for DENV or chikun-
gunya virus was not available, we cannot speculate 
on this issue.

Adverse fetal central nervous system anoma-
lies with maternal ZIKV infection have been report-
ed during the third trimester of pregnancy (14,15). 
Neurodevelopmental follow-up results were un-
eventful for the 3 case-patients we describe who 
had perinatal vertical transmission. Two previous 
cases of perinatal transmission reported showed 
no evidence of neurodevelopmental impairment, 
thus supporting our findings (8). In summary, our 
findings indicate that perinatal infection within the 
time frame described for these case-patients does 
not appear to affect neurodevelopmental outcomes 
of the newborns.
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