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ABSTRACT

Keywords

Objective. To estimate the number and percentage of cases with Zika diagnosis at a hospital
in Portoviejo, Manabi, Ecuador.

Methods. This was a hospital-based, retrospective, observational, descriptive, cross-sectional
study conducted at the Dr. Verdi Cevallos Balda Hospital from January — August 2016. A secondary
analysis of a database was performed to estimate the number and percentage of patients positive for
Zika virus, by sex, age group, ethnicity, and type of medical care. Prevalence and odds ratios with
95% Confidence Intervals were calculated using the Mantel and Haenszel method. Laboratory
diagnostics included assays for the detection of Zika, chikungunya, dengue, and others.

Results. In all, 467 suspected cases of Zika were identified based on clinical criteria. Of
these, 148 cases (31.7%) were confirmed by detection of ZIKV RNA. The peak of the outbreak
was documented in May — July 2016 during the rainy season, following the earthquake of April
2016. The adjusted odds ratios indicated that Zika virus was less likely in men and in subjects
< 20 years of age. Most of the infected pregnant women (61%) were in the second trimester of
pregnancy. No cases of microcephaly were reported.

Conclusions. Because Zika was more likely to occur among women and those > 20 years of
age, surveillance of these groups is imperative to avoid transmission to newborns. Future studies
that address the research gap and inform the country’s Zika control efforts are recommended.

Zika virus infection; epidemics, Zika virus; Ecuador.

Zika virus (ZIKV) is an emerging vi-
rus transmitted by mosquitoes. It
was first identified in Uganda in 1947
during routine monitoring of rhesus
monkeys for jungle yellow fever. In
1952, it was identified in humans in
Uganda and in the United Republic
of Tanzania (1).

The Zika virus belongs to the Flaviviri-
dae family. Other members of this family

are the yellow fever virus, dengue virus,
and Japanese encephalitis virus. Ribonu-
cleic acid (RNA) viruses are transmitted
by vectors, in this case by Aedes aegypti,
A. albopictus (2), and other species of the
genus Aedes (3). The Zika virus is charac-
terized as a mild, dengue-like disease
with fever, muscle aches, eye pain, pros-
tration, and a maculopapular rash. In
more than 60 years of observations, Zika
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has not been known to cause hemor-
rhagic fever or death (3).

In urban and suburban environments,
the Zika virus is transmitted in a human—
mosquito-human transmission cycle. The
Aedes species is particularly difficult to con-
trol because it can reproduce in extremely
small amounts of water. A large increase
in ZIKV has been observed worldwide,
whereas initially, it was endemic only in
Africa and Asia. Cases have been reported
in Europe, Oceania, and the Americas,
particularly in Latin America, where it is
rapidly spreading to new areas (4).
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Zika virus infections were first de-
tected in the Western Hemisphere in Feb-
ruary 2014 on Chile’s Easter Island.
Cases were reported in northern Brazil
that are suggestive of the presence of
Zika in the Americas as early as October
2014, but infections were not detected
and confirmed until May 2015 (5).

In January 2018, the Ministry of Public
Health of Ecuador (MSP) reported that
the total number of cases diagnosed in
the country was 5 304 for the period from
2015 - 2017. In 2016, in the province of
Manabi, the number of cases reached
2 509, representing 85.2% of the total
cases in the country (6). In Ecuador, there
is a national strategy for controlling mos-
quito-borne diseases, with specific mea-
sures for reducing Zika cases (7).

Information on the ZIKV epidemic in
Ecuador is limited, with few studies pub-
lished in scientific journals. The MSP has
published some information on its web-
site regarding the disease.

The objective of this study was to esti-
mate the number and percentage of cases
with a Zika diagnosis at the Dr. Verdi Ce-
vallos Balda Hospital during an outbreak
of the disease in Portoviejo, Ecuador, in
January — August 2016.

MATERIALS AND METHODS

A hospital-based, retrospective, obser-
vational, descriptive, cross-sectional study
was conducted to estimate the number
and percentage of patients with Zika in-
fection treated by the Dr. Verdi Cevallos
Balda Hospital in Portoviejo, a small
town in the province of Manabi, Ecuador.
The data was extracted from a national
surveillance database created by the MSP
to gather information on epidemiological
outbreaks. The laboratory of the National
Institute of Public Health (a national refer-
ence laboratory in Ecuador) was responsi-
ble for conducting the molecular tests to
confirm ZIKV. This work was reported
with the STrengthening the Reporting of
OBservational studies in Epidemiology
(STROBE) checklist (8).

Patients and study design

A search was conducted of a database
with information on patients treated in
January — August 2016 by the Dr. Verdi
Cevallos Balda Hospital, the only public
health system hospital in Portoviejo. The
database included all patients who were
treated at the hospital, regardless of age,

Fors et al. ® Epidemiology of a Zika outbreak in Ecuador

sex, or other conditions, with symptoms
related to contagious diseases; thus,
there were no exclusion criteria. The case
definition for this infection included one
or more of the following symptoms: non-
purulent conjunctivitis, headache, pruri-
tus, or arthralgia. For this analysis, cases
included all patients who were reported
to MSP with symptoms of ZIKV, with or
without laboratory confirmation. Labo-
ratory-confirmation was defined as the
presence of clinical symptoms of Zika
and a sample reactive by real-time re-
verse transcription polymerase chain re-
action (rRT-PCR assay).

Ethics. Authorization to obtain the
data and to carry out this study was
granted by the Ethics Committee of the
Dr. Verdi Cevallos Balda Hospital. The
study used a de-identified dataset to pro-
tect the confidentiality of the subjects.

Statistical analysis

Categorical variables were expressed as
counts and percentages, while continuous
variables were presented as mean =+ stan-
dard deviation (SD). The number of cases
according to sex, age group, ethnicity, and
type of medical care were analyzed. The
number of pregnant women with Zika
was calculated according to pregnancy
trimester. The prevalence ratio was calcu-
lated with a 95% Confidence Interval
(95%CI). The adjusted odds ratios (aORs)
and 95%ClIs were calculated using Mantel-
Haenszel for associations of age, sex,
and ethnicity (independent variables).
For this calculation, the age variable was

separated into two categories: < 20 years
of age and > 20 years, taking into ac-
count that most suspected cases were
among those > 20. Additionally, ethnic-
ity was grouped into two categories:
mixed race (the country’s main ethnic
group comprised of European, Indige-
nous, Middle-Eastern, Asian and/or
African ancestry) and other. For assessing
the association between variables, Fish-
er’s exact or chi-square tests were used.
To compare the quantitative variables, the
Student’s T-test was used with the signifi-
cance level fixed at 5%. Statistical analyses
were performed using IBM SPSS Statistics
software, version 24 (SPSS Inc., an IBM
company, Chicago, Illinois, United States).

RESULTS

From 1 January 2016 — 31 August 2016,
a total of 776 patients were treated by the
hospital in Portoviejo, 96.3% of whom
were from Portoviejo; the remainder was
from districts near the city. Of the total,
467 (60.2%) were suspected cases of
ZIKV disease, based on the presence of
an acute onset rash with or without fe-
ver. Of the suspected cases, 148 (31.7%)
were confirmed by the detection of ZIKV
RNA through rRT-PCR. The rest of the
subjects were diagnosed with dengue,
chikungunya, or influenza, among other
illnesses.

Figure 1 shows the evolution over time
of the number of cases with an initial Zika
diagnosis during the study period. An in-
crease in Zika cases was observed from
the first month of the study (January) to

FIGURE 1. Evolution over time of the number of suspected cases of Zika in Portoviejo,

Ecuador, January — August 2016
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the last (August). The number of cases be-
gan to rise in April, with May and June
seeing the highest numbers. A decrease
was then observed from June through the
end of the study period.

The majority of the included subjects
were female (65.1%), and of these, only
35.2% had a laboratory confirmation of
Zika; while for men, confirmation was
25.2%. Among patients with PCR reac-
tive for Zika, women accounted for the
majority.

Most of the patients were 20 — 49 years
of age (65.5%), followed by the group
15 — 19 years of age. The initial diagnosis
of Zika was less frequent in those > 65
years. Regarding ethnicity, 99.9% of pos-
itive cases of Zika were within the mixed
race group. Most patients affected by
Zika were treated on an outpatient basis;
only two patients required hospitaliza-
tion. The group with other diagnoses ex-
hibited similar behavior, but their PCR
was non-reactive to ZIKV (Table 1).

A significant association was found
between gender and age and ZIKV (P <
5%). A higher proportion of female sub-
jects was found to have a reactive PCR
for Zika. With respect to age range, pa-
tients 20 — 49 years and 50 — 64 years were

associated with positive cases of the vi-
rus. The frequency of patients according
to ethnic group and type of care was sim-
ilar between the two groups, with no as-
sociation found (P > 0.05).

The mean age of the 148 confirmed pa-
tients was 30 years + 15 years, while the
median age was 28, and the mode, 29
years. For those with a non-reactive PCR
for Zika, the mean age was 25.5 years +
16.7. The difference was statistically sig-
nificant (Student’s T test P = 0.00).

The associations between the inde-
pendent variables and ZIKV are pre-
sented in Table 2. It was observed that
the prevalence of Zika in women was
higher than in men and higher among
those > 20 years of age. All the variables
(gender, age, and ethnicity) in the model
were significantly associated with Zika.
Men were less likely to have the virus
than women were (aOR = 0.62), and those
< 20 years of age appeared to be pro-
tected against the virus (aOR = 0.43). In
both cases, P values were < 0.05.

An average of 3.3 days (+ 0.98 days)
passed from the onset of symptoms to the
date of being treated at the hospital. Three
patients were excluded from the analysis
as outliers at 12, 15, and 26 days. The main

TABLE 1. Patients according to polymerase chain reaction (PCR) results for Zika and
their main baseline characteristics, Portoviejo, Ecuador, January — August 2016

PCR for Zika
Reactive Non-reactive Total
Patient characteristics n=148 n=319 Pvalue?
(31.7%) (68.3%)
No. % No. % No.
Gender
Male 41 27.7 122 38.2 163 0.0163
Female 107 723 197 61.8 304
Group by age, in years
<1 2 14 15 4.7 17
1-4 5 3.4 34 10.7 39
5-9 8 5.4 31 9.7 39 0.0063
10-14 5 3.4 23 7.2 28
15-19 15 10.1 30 9.4 45
20-49 97 65.5 163 51.1 260
50-64 12 8.1 17 5.3 29
>65 4 2.7 6 1.9 10
Ethnicity
Indigenous 2 1.4 1 0.3 3 0.1689
Mixed race 140 94.6 313 98.1 453
Not available 6 41 5 1.6 11
Type of care
Outpatients 146 98.6 310 97.1 456 0.1785
Hospitalized 2 1.4 9 2.9 11

2Chi square test for association (two tails).
Source: Prepared by the authors from the study results.
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symptoms were elevated body tempera-
ture, maculopapular rash that often ex-
tended from the face to the body, arthritis
or arthralgia with transient inflammation
of joints (especially in the small joints of
the hands and feet), and conjunctival hy-
peremia. Other non-specific symptoms,
such as myalgia, fatigue, and headache
were also common. None of the patients
had a vaccination history or known co-
morbidities. It should also be noted that
all the cases studied were autochthonous.

The duration of symptoms ranged from
2 — 7 days, with a mean of 4.5 days (+ 1.8
days). No deaths or neurologic complica-
tions following the Zika virus infection
occurred among the patients studied.

Of the 265 women of childbearing age
(15 — 49 years), 110 were pregnant; of
these, only 33 had a confirmation of Zika
by PCR. Of the 33 pregnant women with
Zika, 61% were in their second trimester,
while 39% were in the first. At the time of
this report, most of these pregnancies
were still ongoing. There was a nonsig-
nificant statistical association between
the age of the pregnant woman and the
virus (Table 3).

DISCUSSION

This study is the first to report data
concerning the percentage of positive
cases of Zika in a hospital in the city of
Portoviejo, Ecuador. Of the suspected
cases, 31.7% were positive for ZIKV as
confirmed by PCR.

The peak number of ZIKV cases was ob-
served in June 2016 during the rainy sea-
son, concurring with the weather patterns
found in previous outbreaks in Brazil (9).
In the Portoviejo area, the rainy season
runs from December to mid-May, but
heavy rains may occur frequently through-
out the year. The proliferation of stagnant
watet, plus the impact of the earthquake
that occurred along the Pacific coast in Ec-
uador on 16 April 2016, increased the risk
of vector transmission, possibly causing
the rise in Zika cases. In 2017, the percent-
age of cases decreased dramatically in the
same area, from 85.2% to 35.4% (6).

The study results showed that men
were less likely to get Zika than women,
as were people under 20 years of age. A
study conducted in Brazil by Coelho and
colleagues demonstrated that the inci-
dence of Zika is higher among women
and those 15 — 65 years age (10). In an-
other study performed in Brazil, the age
distribution of confirmed ZIKV cases
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TABLE 2. Association between the independent variables of the study (gender, age,
and ethnicity) and the Zika virus, Portoviejo, Ecuador, January — August 2016

Predictive Adjusted 95% Confidence . Adjusted odds  95% Confidence .
factors prevalence ratio Interval Pualue ratio Interval Palue
Gender
Female Ref Ref Ref Ref Ref
Male 0.72 0.54-0.97 0.0312 0.62 0.40-0.95 0.0263
Age
<20 years Ref Ref Ref Ref Ref
> 20 years 0.66 0.47-0.91 0.0118 0.43 0.26 - 0.67 0.0126
Ethnicity
Mixed race Ref Ref Ref Ref Ref
Other 0.74 0.45-1.00 0.2478 0.38 0.17-0.88 0.0145

“Mantel-Haenszel test.
Source: Prepared by the authors from the study results.

TABLE 3. Pregnant women according to age group and results of to polymerase chain
reaction (PCR), Portoviejo, Ecuador, January — August 2016

PCR reactive PCR non-reactive Total Pvalue?
Age group
n % n % n %
15-19 years 8 36.0 14 64.0 22 20.0
20 — 49 years 25 28.4 63 71.6 88 80.0 0.60
Total 33 30.0 77 70.0 110 100.0

2 Fisher exact test.
Source: Prepared by the authors from the study results.

suggested a higher proportion of cases in
individuals from 20 — 50 years of age (9),
a pattern very similar to the one ob-
served by our study.

Zika virus usually presents with mild
symptoms that may go unnoticed or be
misdiagnosed as dengue, chikungunya,
or other viral diseases that cause fever
and rash. These diseases are also com-
mon in Manabi, which is why the per-
centage of patients with other diagnoses
in our study was very high. In most
cases, symptoms were treated and very
few hospitalizations were required.

According to a study of Zika in preg-
nancy (11), pregnant women do not dif-
fer from other population groups in
terms of the frequency of complications.
However, the virus has a high affinity for
nerve tissue, so the central and periph-
eral nervous systems of both mother and
fetus can be compromised to varying de-
grees, depending on viral virulence, vi-
ral load, susceptibility, and personal
immune response (11). The results of our
study are consistent with this statement.

Due to the high number of pregnant
women in our study, the hospital has es-
tablished a system of close monitoring for
these pregnancies. Fetal abnormalities
have been reported in pregnant women
with the Zika (12), but at the time of this

study, the hospital’s epidemiology de-
partment had not reported any cases of
microcephaly or other adverse neonatal
outcomes. However, for the period 2015 -
2017, there were four cases of micro-
cephaly reported in Manabi (6), probably
occurring after our study period. Zam-
brano and colleagues reported two cases
of microcephaly linked to ZIKV in Guaya-
quil, a city located in another province of
Ecuador (13).

A case control study performed in
coastal Ecuador (14), including Manabi,
reported that the incidence of ZIKV
among the general population and in
pregnant women rose after the earth-
quake of April 2016. At the national level,
in 2015 -2017, Ecuador reported 959 cases
of Zika in pregnant women: 134 cases in
pregnant women with a gestational age of
< 12 weeks, 417 cases with a gestational
age > 12 weeks, and 166 cases with a ges-
tational age > 28 weeks (6). In 2016, there
were 242 reported cases of Zika among
pregnant women in all of Ecuador.

This study corroborates previously
published reports suggesting that the
clinical course of the Zika virus is typi-
cally mild in adults (15).

Limitations. This study is the first to
report data on Zika prevalence in the city
of Portoviejo, Ecuador. It is limited to one

particular situation in a single hospital in
just one city; it does not reflect the reality
of the entire country. The study design
would have been stronger if it had been
integrated with a simultaneous entomo-
logical survey of the study area. Another
limitation is that the study used second-
ary data, which may not be accurate.
Also, the data were not collected to an-
swer a research question, but rather as
part of the MSP surveillance system.

Conclusions

This work was the first to investigate
the characteristics of the Zika epidemic
in Portoviejo; it reviews some data about
epidemiological characteristics of the
disease and possible associations with
risk factors. The percentage of confirmed
cases reached one-third of the study pop-
ulation. The disease was more likely to
occur in women and in subjects over 20
years of age, stressing the importance of
surveillance of this group to avoid trans-
mission of Zika to newborns. The num-
ber of infected pregnant women was an
important finding that could be used as
an indicator to help determine the risk of
complications from Zika in infants.

Authorities at the hospital and the Min-
istry of Public Health are working hard to
diminish the high number of suspected
cases of Zika and are giving special atten-
tion to pregnant women. However, there
are still many questions to be answered in
relation to the presence of Zika virus in
Ecuador. Future studies are recommended
for addressing the research gap and to in-
form national Zika control efforts.
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RESUMEN

Caracteristicas
epidemiolégicas de un brote
de infeccion por el virus del
Zika en Portoviejo,

Ecuador, en el 2016

Palabras clave

Objetivo. Estimar el nimero y porcentaje de casos con diagndstico de infeccién por
el virus del Zika en un hospital de Puertoviejo (Manabi, Ecuador).

Meétodos. Este fue un estudio retrospectivo basado en un hospital, transversal, des-
criptivo, de observacién, realizado en el Hospital Dr. Verdi Cevallos Balda entre enero
y agosto del 2016. Se llevé a cabo un analisis secundario de una base de datos para
estimar el nlimero y porcentaje de pacientes positivos para el virus del Zika por sexo,
grupo etario, etnicidad y tipo de atencién médica. Se calcularon la prevalencia y la
razén de posibilidades, con intervalos de confianza de 95%, por el método de Mantel
y Haenszel. Los métodos diagnésticos de laboratorio incluyeron anélisis para la detec-
cién de los virus del Zika, el chikungufa y el dengue, entre otros.

Resultados. En total, se detectaron 467 casos presuntos de infeccion por el virus del
Zika con base en criterios clinicos. De ellos, 148 casos (31,7%) se confirmaron por
deteccién de ARN del virus. El punto maximo del brote se documenté entre mayo y
julio del 2016, durante la temporada de 1luvias, después del terremoto de abril del
2016. La razén de posibilidades no ajustada indicé que fue menos probable la infec-
cién por el virus del Zika en los hombres y en las personas menores de 20 afios. La
mayoria de las embarazadas infectadas (61%) estaban en el segundo trimestre del
embarazo. No se notificaron casos de microcefalia.

Conclusiones. Dado que fue mas probable la infeccién por el virus del Zika en las
mujeres y las personas de 20 afios en adelante, es indispensable la vigilancia de estos
grupos para prevenir la transmision a los recién nacidos. Se recomiendan estudios
ulteriores que subsanen las deficiencias en la investigacion y den sustento a las medi-
das de control del virus del Zika en el pais.

Infeccién por el virus Zika; epidemias, virus Zika; Ecuador.
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RESUMO

Caracteristicas
epidemiolégicas de um
surto de zika em Portoviejo,
Equador, 2016

Palavras-chave

Objetivo. Estimar o nimero e o percentual de casos diagnosticados com virus zika
em um hospital em Portoviejo, Manabi, Equador.

Meétodos. Estudo observacional transversal descritivo e retrospectivo sediado em
um hospital (Hospital Dr. Verdi Cevallo Balda) conduzido de janeiro a agosto de 2016
na cidade de Portoviejo (Manabi), no Equador. Foi realizada uma anélise secundéria
de uma base de dados para estimar o niimero e o percentual de casos de pacientes
infectados pelo virus zika, desagregada por sexo, faixa etaria, grupo étnico e tipo de
atencdo médica prestada. A prevaléncia e as razdes de chances, com os respectivos
intervalos de confianga de 95%, foram calculados com o uso do método de Mantel e
Haenszel. Os exames de diagndstico laboratorial incluiram ensaios para a deteccdo
dos virus zika, chikungunya e dengue, entre outros.

Resultados. Ao todo, 467 casos suspeitos de zika foram identificados segundo crité-
rios clinicos. Destes, 148 casos (31,7%) foram confirmados com a detecgdo do RNA do
virus. Documentou-se a ocorréncia do pico do surto entre maio e julho de 2016 durante
a estagdo de chuvas, apds o terremoto ocorrido em abril daquele ano. As razdes de
chances ajustadas indicaram menor probabilidade de infe¢do no sexo masculino e em
individuos com idade inferior a 20 anos. A maioria das gestantes infectadas (61%)
estava no segundo trimestre de gestacdo. Nenhum caso de microcefalia foi notificado.
Conclusdes. Visto que se verificou uma maior probabilidade de ocorréncia de zika
no sexo feminino e em individuos com idade acima de 20 anos, é imprescindivel a
vigilancia desses grupos a fim de prevenir a transmissdo aos recém-nascidos.
Recomenda-se realizar outros estudos para contemplar a lacuna de pesquisa e subsi-
diar os esfor¢os de controle da zika no pais.

Infecgao pelo Zika virus; epidemias, Zika virus; Ecuador.

Rev Panam Salud Publica 42,2018



