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Introduction

The first relevant clinical and epidemiological Zika 
outbreaks were described in 2007 in the Yap Islands (1) 
and six years later in French Polynesia, with an estimate 
of 29,000 cases occurring in the period from October 
2013 to February 2014 (2). In late 2014, cases of acute 
exanthematous illness (AEI), involving widespread rash of 
unclear etiology, were reported in several municipalities in 
northeastern Brazil. The identification of Zika virus (ZIKV) 
occurred in May of the same year and subsequent expansion 
to other regions was observed. ZIKV infection has been 
reported in Rio de Janeiro since January 2015 (3).

It was only after the Brazil outbreak in 2015 that 
awareness of ZIKV circulation and the potential for severe 
disease outcomes was revealed. The disease quickly spread 
to other countries and within one year 49 countries in 
the Americas reported autochthonous cases. From 2015 
to May 2017, 563,168 Zika autochthonous cases were 
reported in the Americas, of which 40% (223,230 cases) 
occurred in Brazil (4). Advanced diagnostic techniques and 
surveillance systems allowed the investigation and reporting 
of autochthonous cases.

Neurological complications related to Zika were first 
described after the outbreak of French Polynesia in 2013. 
There are currently 22 countries with reports of cases 
potentially associated with infection, although the total 
number of cases is uncertain (5). In 2015, the analysis of 
1,474 suspected cases of Guillain-Barré syndrome (GBS) 
associated with Zika reported in seven Latin American 

countries revealed a 2- to 8-fold increase in incidence 
compared to that reported in years prior to the epidemic (6). 

Since October 2015, when the hypothesis of a ZIKV 
association with microcephaly was raised in northeastern 
Brazil, 3,130 cases of congenital infection associated with 
the virus have been reported in Latin America until the 
last bulletin of PAHO in 2017. Of these, 2,653 (85%) were 
reported in Brazil, but only 863 (32.5) were confirmed 
by laboratory criteria. Brazil uses a different classification 
system and considers confirmed cases those defined as 
probable or laboratory confirmed cases (4).

Official data and non-official data

Although ZIKV was isolated in April 2015, it was not until 
February 2016 that the official surveillance system of the 
Ministry of Health of Brazil referred to Zika as a reportable 
disease (7). Thus, there is a large gap in Zika cases estimates 
in the first major epidemic in the Americas, which is 
important for the analysis of the disease pattern as well as 
for estimating the risk of complications associated with 
infection such as GBS and congenital syndrome.

Despite the simultaneous circulation of more than 
one arbovirus (8-10), epidemics tend to produce different 
patterns of incidence each year, with the predominance of 
one arbovirus over the others. Cardoso analyzed 14,835 
cases of undetermined exanthematous disease in Salvador, 
and despite finding only 3 positive samples for Zika by RT-
PCR, he considered the epidemic as virus-related due to 
the low frequency of symptoms such as fever and arthralgia 
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common in dengue and chikungunya cases (9).
In Pernambuco, also in northeastern Brazil and another 

epicenter of the epidemic as well as of neurological 
complications, the official registries of the surveillance system 
reported dengue fever as the arboviral disease responsible 
for most cases of the epidemic (>140,000) and <2,000 
suspected Zika cases. However, a hospital-based study in 
the state capital analyzed 1,046 records of suspected cases 
of arboviruses, classifying 84% of them as probable cases of 
Zika and only 14% as dengue, based on clinical criteria (11).

The low sensitivity of the Zika case definitions in Brazil 
results in many cases being erroneously attributed to 
dengue fever. When using clinical criteria for the definition 
of a suspected case of dengue, 48% of confirmed cases 
of Zika (n=138) in a cohort of Rio de Janeiro would have 
been reported as dengue to the surveillance system (Brasil 
P-unpublished data). The misreporting of arboviral cases 
has serious consequences not only for surveillance but 
also for patient management and understanding of the 
pathogenesis of disease. 

The importance of syndromic surveillance for 
detecting and monitoring epidemics of emerging 
diseases

Syndromic surveillance plays a significant role in increasing 
the sensitivity for reporting suspected cases based on signs 
and symptoms, especially considering the low availability 
of laboratory tests for diagnostic confirmation in routine 
health services.

In the study of Paplosky et al. published in EID in 2016, 
the authors utilized data from the surveillance system of the 
Centers for Information and Epidemiologic Surveillance 
of Salvador (CIES) established in public emergency health 
centers as sentinel units for systematic surveillance of 
patients with AEI of unknown cause in Salvador. They 
used the presence of rash, with or without fever, from 
patients whose clinical and epidemiological characteristics 
did not meet the clinical criteria compatible with dengue, 
chikungunya, measles or rubella, to define ZIKV infection. 
To assess neurological syndromes potentially associated 
with ZIKV they used surveillance of hospitalizations due 
to neurological manifestations such as GBS and variants 
(e.g., Miller-Fisher syndrome). Regarding microcephaly, all 
suspected cases (criterion to an occipitofrontal perimeter 
<32 cm) were analyzed, which totaled less than 30% of the 
ZIKV cases. Epidemiological curves were based on 3 and 5 
week moving averages. The main focus was to estimate the 

intervals with significant correlation between reported cases 
of AEI and cases of GBS and microcephaly, covering the 
gestational period (0–40 weeks).

A need for an accurate case-definition

Oversensitive and non-specific case definitions can lead 
to an overestimate of ZIKV infectious burden while 
attributing to it a lower amount of complications such as 
GBS or congenital ZIKV syndrome. 

A significant number of cases of the Paploski’s study may 
not meet the criteria of suspected cases advocated by PAHO 
and the Ministry of Health of Brazil, necessary for notification 
by the surveillance system, as has occurred in other studies 
(3,9,11), in which fever and arthralgia were present in less than 
40% of laboratory-confirmed ZIKV infection.

As ZIKV laboratory diagnosis still relies on the use of 
expensive and complex molecular techniques with low 
sensitivity, due to a narrow window of detection, most 
suspected cases are not confirmed by these tests, mainly 
reserved for pregnant women. 

An accurate definition of a suspected ZIKV case would 
permit the prioritization of high-risk groups such as 
pregnant women, and the monitoring of complications. 
Furthermore, it would be crucial to the surveillance system 
to gauge the magnitude of an epidemic and also useful for 
surveillance of imported cases in non-endemic areas.

Contribution of ecological studies to the 
evidence of association between ZIKV infection 
and microcephaly and GBS

Based on the clinical manifestations potentially associated 
with Zika, studies in the northeast of Brazil, the epicenter of 
the epidemic, have sought to analyze the epidemic of 2015 
from secondary data.

Using raw and smoothed temporal data collected 
during the outbreak Paplosky et al. demonstrated a clear 
temporal correlation between the exanthematous disease 
that occurred in early 2015 and the cases of GBS and 
microcephaly, strongly suggesting that the epidemic was 
due to Zika. Their findings confirm preliminary results 
from the study by Oliveira et al., in which the authors found 
a 23-week interval between GBS and microcephaly peaks in 
2015, and found that the time course of GBS cases (based 
on hospital reports) was probably more accurate than that 
of the reportable registers system, which was irregularly 
used in 2015. Both studies (12,13) suggested that the AEI 
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outbreak preceded a 5–9 week interval of the GBS cases, 
which coincides with the peak of the disease, occurred in 
the first four months of 2015. Their results complement the 
case–control study which reported an association of GBS 
with ZIKV in French Polynesia (14).

The number of suspected cases of microcephaly peaked 
after a lag of 30–33 weeks from the peak in AEI cases, 
which corresponded to potential infections of mothers 
during the first trimester of gestation (7–8 months before 
giving birth). According to the authors, these findings 
demonstrated a strong temporal association between 
potential exanthematous disease in the first trimester of 
pregnancy and birth outcome, although adverse outcomes 
after ZIKV infection may occur regardless of the timing 
of maternal infection as has been shown in a longitudinal 
cohort study in Rio de Janeiro (15).

Conclusion remarks

The emergence of a new disease poses numerous challenges 
ranging from an accurate clinical diagnosis, laboratory 
methods for diagnosis confirmation, to the modes of 
transmission, and control. The syndromic surveillance 
strategy allows the collection of information with sufficient 
sensitivity to monitor a disease that is not included in the 
list of compulsory reportable diseases. The systematic 
surveillance of patients with acute exanthematous disease 
of unknown origin allowed the recognition of the ZIKV 
epidemic in Salvador, Recife, and Rio de Janeiro. The 
association between ZIKV infection and microcephaly 
epidemics first raised by Brito in 2015 in Recife was 
confirmed by Paplosky et al. by temporal series, which 
demonstrated time lags between the epidemiologic curves 
of the suspected ZIKV infection outbreak, reported cases 
of GBS, and reported suspected cases of microcephaly in 
Salvador.
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