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A B S T R A C T

Background: Zika virus (ZIKV) infection has emerged as a significant threat for pregnant women and newborns
in populations living in or visiting Latin America. We previously reported a preliminary analysis in Sucre,
Colombia, as the first group of pregnant women with RT-PCR-confirmed ZIKV (ZIKa en Embarazadas y Recién
Nacidos en COLombia, ZIKERNCOL).
Methods: In this second report, findings of the first 86 pregnant women from La Virginia and Dosquebradas
(municipalities), Risaralda, Colombia, with RT-PCR-confirmed ZIKV infection are reported. Clinical, demo-
graphical and obstetrical findings are described.
Results: All women reported ZIKV symptoms during pregnancy: 79.1% rash, 55.8% fever, among others. In
addition to ZIKV, RT-PCR was positive for dengue in 18.6%; 45.3% Dengue IgM+; 5.8% RT-PCR positive for
chikungunya; 3.6% Chikungunya IgM+. STORCH screening in mother: 11.6% IgG+ anti-Toxoplasma gondii, 6%
IgG + anti-rubella, 4.7% IgG + CMV. The rest of STORCH tests were negative. Microcephaly was observed in
2.4% of the newborns. No calcifications or other CNS alterations were detected. One newborn had cleft palate
and one had bilateral renal ectopy.
Conclusions: The rate of microcephaly in our cohort was consistent with other studies. Pregnant women in
endemic areas should be followed and tested according to standard protocols, and asymptomatic ZIKV infection
should be considered. Long-term follow-up of children is required in the congenital Zika syndrome (CZS) as-
sessment.
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1. Introduction

Zika virus (ZIKV) infection has had a significant impact in terms of
morbidity and long-term consequences in over 48 countries in the re-
gion of the Americas from 2015 till 2018 [1]. Though epidemics in the
region were declared concluded, transmission still occurs in many
countries [2], including Colombia [3]. Thus, the real magnitude of its
effects on the population remain to be defined, especially for those
suffering the Congenital Zika Syndrome (CZS) and its wide spectrum of
complications [4–6].

Despite multiple studies in Brazil and other countries in the
Americas, there are still many questions that should be addressed re-
garding the impact of ZIKV during pregnancy as well as on newborns
and children exposed to this arboviral infection [7]. Duration of viral
persistence in mother and child [7], transmission risk associated with
breastfeeding [8,9], extent of motor and cognitive impairments, in-
cidence of epilepsy [10,11], and the range of visual complications
[10–13] are just some examples of the multiple potential aspects and
sequelae of ZIKV infection during pregnancy that warrant further in-
vestigation.

Although over 100,000 cases were diagnosed in Colombia just
during 2015–2016 (around 10% confirmed by RT-PCR), there is a lack
of studies about ZIKV in pregnancy [3,14–18]. About 20,000 cases of
ZIKV (one-third with RT-PCR confirmation) in pregnant women were
reported in that period, with 291 cases linked to microcephaly [6,19].
In 2017, almost 2000 additional cases were reported, with around 13%
of them being pregnant, including 39 cases of microcephaly and CZS.
Thus, ZIKV transmission and its adverse health effects are an ongoing
problem. For 2018, 481 cases have been reported through June 2,
28.5% of them in pregnant women [5].

In this setting, we previously reported a preliminary analysis of the
first group of pregnant women from the Colombia (Sucre) with RT-PCR-
confirmed ZIKV (ZIKa en Embarazadas y Recién Nacidos en COLombia,
ZIKERNCOL) [3,19]. The present study sought to identify the main
clinical, sociodemographic and maternal-fetal complications in patients
with ZIKV infection in two hospitals in the municipalities of La Virginia
and Dosquebradas, department of Risaralda, Colombia, in 2016.

2. Methods

2.1. Study design and setting

A retrospective cohort study was carried out in a population of 86
pregnant women with ZIKV infection who attended medical consulta-
tion at Hospital San Pedro y San Pablo (La Virginia municipality) and
Hospital Santa Monica (Dosquebradas municipality), primary care in-
stitutions, department Risaralda, Colombia, during 2016. Suspected
ZIKV cases were recruited based on symptoms and the diagnosis was
then confirmed by RT-PCR.

Risaralda is a department in the Coffee-Triangle region of Colombia,
which includes three departments (Caldas, Quindio and Risaralda) (first
administrative territory level) and 53 municipalities (second adminis-
trative territory level). La Virginia and Dosquebradas (urban areas) are
two of them, with 32,114 and 200,829 inhabitants, respectively (2016)
and with prone ecoepidemiological conditions for arboviral diseases,
including entomological studies done by our group identifying Aedes
aegypti and A. albopictus in these territories [20–22]. Both munici-
palities border Pereira, the capital of Risaralda (957,250 habitants in
2016), and other endemic areas of ZIKV, chikungunya (CHIK) and
dengue (DENV) [22–24].

2.2. Inclusion criteria

- Patients who met the definition of suspected case of ZIKV according
to the criteria of the National Institute of Health (INS), Bogotá,
Colombia: rash with or without pruritus, and/or fever.

- Patients who had been confirmed as positive (RT-PCR), during
2016, at the two sites.

2.3. Variables

Information was obtained on sociodemographic data of the patients,
maternal variables (obstetric history) (Table 1), clinical and laboratory
findings (Table 2), fetal-newborn findings (Tables 3 and 4).

2.4. Statistical analysis

All data were recorded in a predesigned format, tabulated and the
results analyzed statistically by StataIC 14 (64-bit), licensed for
Universidad Tecnologica de Pereira. Descriptive statistics were used,
quantitative variables were presented with mean (± standard devia-
tions, SD), as well qualitative with proportions (%). Relative risk (RR)
was calculated for any adverse maternal and newborn outcomes. P
values considered significant if < 0.05, 95% confidence intervals (95%
CI) were calculated.

2.5. Ethical considerations

As a retrospective study, access to clinical charts was authorized by
the Hospital Boards and Directors. All study activities were approved by
the Universidad Tecnologica de Pereira Ethics Committee.

3. Results

In this cohort of 86 women, the mean age was 24 years-old (± 5.5).

Table 1
Sociodemographic and maternal findings in pregnant women with ZIKV in-
fection in two municipalities of Risaralda, Colombia, 2016.

Variables n %

Sociodemographic variables
Sites
La Virginia 46 53.5
Dosquebradas 40 46.5

Age (years)
< 15 4 4.7
> 35 2 2.3

Age (mean ± SD) (years) 24.12 ± 5.5
Maternal Variables
Prenatal Control
Yes 61 70.9
No 25 29.1

Number of Pregnancies
First (primigravid) 40 46.5
Second 29 33.7
Third 11 12.8
Fourth 2 2.3
Fifth 3 3.5
Sixth 1 1.2

Deliveries
1 40 46.5
2 28 32.6
3 12 14.0
4 1 1.2
5 2 2.3
6 2 2.3

Gestational trimester
First 20 23.3
Second 32 37.2
Third 34 39.5

Weeks of gestation (mean ± SD) 22.6 ± 10.3
Spontaneous abortions
0 72 83.7
1 11 12.8
2 2 2.3

SD=Standard deviation.
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The mean gestational age was 22.9 weeks (± 10.1) at enrollment,
46.5% being primigravidae, 16.3% had previous miscarriages and
46.5% had history of C-sections, among other characteristics. ZIKV
infection occurred during the first trimester in 23.3%, 37.2% during
second and 39.5% during the third (Table 1).

All patients reported ZIKV symptoms during pregnancy (as this was
part of the inclusion criteria for this cohort), 79.1% had rash, 55.8%
fever, 48.8% arthralgia, 23.3% anemia, 14% conjunctivitis, among
other findings (Table 2). From the laboratory findings, 11.6% of the
patients presented thrombocytopenia (Table 2).

In addition to ZIKV, RT-PCR was positive for dengue in 18.6%;
45.3% Dengue IgM+; 5.8% RT-PCR positive for chikungunya; 3.6%
Chikungunya IgM+. Regard the STORCH: 11.6% IgG + anti-
Toxoplasma gondii, 6% IgG + anti-rubella, 4.7% IgG + CMV. In addi-
tion, HIV, VDRL/FTA-ABS and HBVsAg were positive in 3.6, 3.6 and
1.2%, respectively (Table 2). Testing for other STORCH pathogens was
negative (Table 2).

In the newborns, 9.3% presented head circumference below −1 SD

of the WHO reference chart, and 2.4% below −2 SD (microcephaly),
with no calcifications or other Central Nervous System (CNS) altera-
tions detected (Table 3). Cleft palate was observed in one newborn, and
bilateral renal ectopy was observed in another (Table 4). In total, 23.3%
of all pregnancies were complicated by at least one adverse outcome
(Table 4), with primigravidae women being at higher risk (RR=3.045;
95%CI 1.018–9.105).

4. Discussion

Zika virus infection still represents a significant cause of concern,
especially in pregnant women [25–29]. Although most epidemics in the
Americas region have ceased, transmission became endemic in ecoe-
pidemiologically prone areas [24,30], such as is the case of La Virginia
and Dosquebradas, Colombia, where our study took place [20,21].
During 2016, the populations in these urban areas, including pregnant
women and their newborns, were heavily affected. As expected, mi-
crocephaly and CZS as consequence of ZIKV infection during pregnancy
were observed at a relatively low rate, consistent with the recent lit-
erature [14,26,31–35]. Nevertheless, when this occurs, its impact on
those few cases is high in terms of morbidity and long-term complica-
tions [5,36].

Table 2
Clinical and laboratory findings presented in pregnant women with ZIKV.

Findings n %

Clinical
Rash 68 79.1
Fever 48 55.8
Headache 46 53.5
Arthralgia 42 48.8
Myalgia 40 46.5
Malaise 39 45.3
Anemia 20 23.3
Asthenia 16 18.6
Conjunctivitis 12 14.0
Retroocular pain 8 9.3
Lumbar pain 5 5.8
Lower limb edema 3 3.5
Pelvic pain 2 2.3
Required Hospitalization 13 15.1
Comorbidities
Thyroid disorder 9 10.5
Obesity 2 2.3
Gestational Diabetes 1 1.2
Arterial Hypertension 1 1.2
Vital signs
Heart Rate (> 100 per minute) 15 17.4
Respiratory Rate (> 22 per minute) 6 6.9
Temperature (mean ± SD) (ºC) 36.49 ± 0.74
Systolic blood pressure (mean ± SD) (mmHg) 109.9 ± 9.90
Diastolic blood pressure (mean ± SD) (mmHg) 99.9 ± 8.8
Laboratories
Blood count
Leukopenia 20 23.3
Neutrophilia 12 14.0
Thrombocytopenia 10 11.6
Leukocytosis 4 4.7
Leukocytes (mean ± SD) (cells/mL) 6300 ± 5345
Hematocrit (mean ± SD) (%) 30.68 ± 11.16
Hemoglobin (mean ± SD) (mg/dL) 10.25 ± 3.740
Platelets (mean ± SD) (cells/mL) 220884 ± 109087
Serological and molecular tests
Toxoplasma gondii-IgG 10 11.6
Rubella-IgG 5 5.8
CMV-IgG 4 4.7
Dengue RT-PCR 16 18.6
Dengue-IgM 39 45.3
Chikungunya RT-PCR 5 5.8
Chikungunya-IgM 3 3.6
HIV Western-blot 3 3.6
VDRL/FTA-ABS 3 3.6
HBVsAg 1 1.2

SD=Standard deviation; RT-PCR= real time-polymerase chain reaction;
CMV=Cytomegalovirus; HIV=Human Immunodeficiency Virus;
VDRL=Venereal designed research laboratory; FTA-ABS=Fluorescent
Treponemal Antibody Absorption; HBVsAg=Hepatitis B virus surface antigen.

Table 3
Clinical findings of neonates from pregnant women with ZIKV.

Neonatal variables n %

WHO Head circumference percentile < −1 SD 8 9.3
WHO Head circumference percentile < −2 SD 2 2.4
APGAR at the first minute (points)
7 6 7.0
8 13 15.1
9 3 3.5
APGAR at 5min (points)
9 2 2.3
10 21 24.4
Height (cm)
45 1 1.2
46 2 2.3
47 2 2.3
48 8 9.3
49 8 9.3
50 2 2.3
51 2 2.3
Head circumference (mean ± SD) (cm) 34.47 ± 2.280
Thorax perimeter (mean ± SD) (cm) 33.16 ± 1.410
Birth weight (mean ± SD) (grams) 2468.4 ± 1249.4

WHO=World Health Organization; SD=Standard deviation.

Table 4
Gestational and neonatal outcomes.

Outcome n %

Referral to other institution 7 8.1
Hypotension 7 8.1
Caesarean section 6 7.0
Leukocytosis 4 4.7
Threatened abortion 3 3.5
Premature rupture of membranes 2 2.3
Preeclampsia 2 2.3
Preterm birth 2 2.3
Microcephaly 2 2.3
Fetal suffering 1 1.2
Pneumonia 1 1.2
Fissured lip 1 1.2
Voluntary termination of pregnancy 1 1.2
Induction failed 1 1.2
Prolonged expulsion 1 1.2
Bilateral renal ectasia 1 1.2
Low birth weight 1 1.2
Preterm labor threat 1 1.2
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Studies have reported that acquiring ZIKV infection during the first
trimester is associated with a higher risk of fetal complications [37].
First trimester ZIKV infections occurred in one-fifth of our cohort, and
this subset of subjects accounted for all of the adverse fetal outcomes
observed. Even more, the associated risk between being primigravidae
with ZIKV infection and adverse pregnancy outcome was three times
higher compared to multigravidae in our study. In a recent, larger
study, also one-fifth of their ZIKV-infected pregnant women were pri-
migravidae, but the association with adverse fetal outcomes was not
assessed [35].

Our data confirmed that rash is the most common clinical mani-
festation of ZIKV infection in pregnant women as has been described in
multiple studies [35,38–40]. In a similar study in Brazil, 72% of the
pregnant women presented with rash as the main symptom [41]. Most
studies have shown that fever is not a frequent finding in ZIKV infec-
tion. One cohort study of pregnant women with ZIKV infection showed
that the fever (temperature ≥38 °C) was present in less than one-third
of the population [42], which is also consistent with our study, where
less than 60% had documented fever. A similar matter would be con-
sidered for conjunctivitis, which appeared to be higher in non-pregnant
women and adults in other studies [3,5,35,42,43].

Over 70% of our pregnant women attended the standard re-
commended antenatal visits, similar to other reports [26,35]. However,
one study that followed 442 pregnant patients in the US with laboratory
evidence of possible ZIKV infection demonstrated that adherence to
testing and management guidelines was not perfectly consistent even
among women accessing antenatal care [26]. Asymptomatic ZIKV in-
fections during pregnancy resulting in birth defects have also been re-
ported, highlighting the need for more studies, not only those based on
passive surveillance, but also active and community and population-
based [44–48]. Most studies and protocols, only measure ZIKV RNA
once in the blood (viremia) in asymptomatic and symptomatic cases,
but this could be prolonged and persistent over months (maybe> 1
year) [49,50] in mothers and newborns, requiring additional assess-
ments given the potential implications [7–9,48].

Leukopenia, anemia and thrombocytopenia (including severe
thrombocytopenia) were the most significant alterations in the blood
count. Two patients with leukopenia associated with ZIKV infection
have been previously reported [51]. Thrombocytopenia was described
in a study in which 7 patients with it had ZIKV infection (and not
dengue) [52]. In the context of atypical, severe, and even lethal ZIKV
cases (non-pregnant women), thrombocytopenia (including severe,<
60,000 cells/mL) has been observed [52–55].

No reports yet were found with relationships between signs and
symptoms with gestational complications in ZIKV infection. In the
United States of America also reports described that fetuses and infants
of pregnant women with asymptomatic ZIKV infection may be at risk of
developing microcephaly, CZS and other birth defects [56]. Neuro-
tropism of ZIKV has been demonstrated over the last 3 years, showing
the suitability for such clinical manifestations [57–60]. Although, so-
ciety was concerned about the potential impact of ZIKV infection in
pregnancy, this did not necessarily affect the prevention of reproduc-
tion. A study carried out in Colombia, showed that there was little
adherence to contraceptive recommendations [61]. Thus, enhanced
surveillance and prevention methods are urgently needed.

The major limitation to our study was the relatively small cohort
size resulting in inability to define all the factors associated with rare,
adverse outcomes such as microcephaly. Despite this, we show the
clinical findings and associated outcomes of ZIKV infection from
pregnant women in two areas of Colombia. In addition to ZIKV infec-
tion, other infectious agents such as Toxoplasma gondii, rubella and
CMV, among others regional or locally occurring (e.g. malaria, Chagas
disease) infections, are still important exposures in endemics areas of
the country and could lead to microcephaly and other CNS alterations
(e.g. especially, brain calcifications) [62]. Also, in the context of co-
circulation of other arboviral diseases such as chikungunya and dengue,

coinfections can occur [1]. During the recent epidemics, especially in
Colombia, multiple coinfections with these arboviruses have been re-
ported [63,64], including in pregnant women [15]. In our study, less
than a fifth of the pregnant women with ZIKV infection were coinfected
with acute dengue and 6% with acute chikungunya. But, also recent
infections potentially occurred among them before ZIKV, 45% and 4%,
respectively. A very recent study in Colombia confirmed that coinfec-
tions would occur more than expected [65]. Among 157 patients in the
Colombian-Venezuelan border, 7.6% were coinfected with dengue and
chikungunya, 6.4% with dengue and ZIKV, 5.1% with chikungunya and
ZIKV and 1.9% with dengue, chikungunya and ZIKV. This is fully ap-
parent with ongoing health crisis such as those seen in Venezuela.
There, people are forced to migrate due to political and socieconomical
factors, and this has resulted in the re-introduction of infectious dis-
eases such as malaria [66–68], arboviral diseases [69,70], tuberculosis
[71,72] and even vaccine-preventable conditions, such as measles [73],
mumps and whooping cough among others [74] into areas of Colombia
where they were previously controlled. This has also severe implica-
tions for public health and travel medicine across the borders, including
their considerations in pregnant women.

In conclusion, given the complex ecoepidemiological scenario, mi-
crocephaly and the CZS are still a matter of concern in endemic areas as
well in pregnant women travelling to and returning from there. In this
study, although a relatively low-frequency event, CZS remains a threat
for childhood development. As noted in recent studies, adverse neuro-
logical outcomes are occurring in children exposed to ZIKV in utero,
although not clear if this occurs even without congenital infection, and
this requires further study and follow-up [75,76]. As transmission be-
came endemic in certain areas, such as most of the Colombian territory,
pregnant women living or visiting those zones should be assessed for
ZIKV and other arboviruses, even if they are asymptomatic. It remains
unclear as to how many pregnant women are asymptomatic and past
infection is only discovered post-partum. Recently, others have de-
monstrated the utility of molecular tests in detecting asymptomatic
cases of ZIKV in pregnant women during recent outbreak settings in
northern Peru [77]. This has also implications for other potential
emerging arboviral disease with possible compromise during preg-
nancy. Studies like this, contributing to the clinical description of
pregnant women with ZIKV, are still needed in different endemic areas.
Finally, long-term follow-up of exposed children is required to define
comprehensively the outcomes of disease and potentially mitigate their
impacts through targeted intervention.
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