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Abstract
Objective: to confirm Zika virus circulation and discard other etiological agents in an outbreak occurred in the states of 

Rio Grande do Norte, Maranhão and Paraíba, in May, 2015. Methods: this is a case series descriptive study with residents in 
Natal-RN, Barra do Corda-MA, São Luis-MA and João Pessoa-PB, with 20 cases in each state, presenting rash, absent or mild 
fever and one of the following signs/symptoms: conjunctival hyperemia, arthralgia or limb edema; RT-PCR/isolation tests for 
Zika, enterovirus and respiratory viruses, and serology tests (dengue, rubella and parvovirus B19) were performed. Results: 
the main symptoms were rash (n=60), pruritus (n=54), and arthralgia (n=47); 51 individuals did not present fever; Zika virus 
was identified in 18 cases (12 in Paraíba, four in Maranhão and two in Rio Grande do Norte), and antibodies to dengue, in 14 
cases. Conclusion: the symptoms were consistent with Zika virus fever; there was laboratory confirmation for Zika and dengue.
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Introduction

In October 2014, some individuals resident in 
municipalities of Rio Grande do Norte State (RN) 
reported the occurrence of rash, in addition to 
pruritus, mild fever and joint pain, which did not fit 
the definitions of suspect cases for measles, rubella 
and dengue. Thus, the health services suspected of 
chikungunya, a disease recently introduced in Brazil, 
with autochthonous cases since 2014;1 however, 
serology tests for IgM detection of the disease were 
conducted, and the results were negative. 

Rash is a lesion on the skin, composed by macules 
or papules, associated or not with pruritus, blisters 
and crusts, striking a specific region or the whole 
body.2-4 The rash may be related to a range of diseases 
and conditions, although the infectious causes (virus, 
bacteria, fungus and protozoans) are responsible for 
more than 70% of the cases,2 and may be present in 
many diseases, such as measles, rubella, parvovirus, 
dengue, chikungunya fever, and Zika virus fever.5,6-8 

In February 2015, Paraíba State recorded cases of 
individuals who presented the same medical conditions 
observed in Rio Grande do Norte. In March of the same 
year, the Center for Strategic Information for Health 
Surveillance of Maranhão State (CIEVS/MA) began, 
in the municipality of Barra do Corda, Maranhão, an 
investigation of the cases of exanthematous syndromes 
of uncertain origin. 

Besides Rio Grande do Norte, Maranhão and 
Paraíba, other six states of the Northeast region 
notified the occurrence of exanthematous syndrome 
to the national CIEVS, from October 2014 to March 
2015. In April 2015, six months after the first records 
of this syndrome of unknown etiology in the Brazilian 
Northeast, it was necessary to clarify the possible 
etiological agents involved. On May 15, 2015, the 
Zika virus was confirmed by the Ministry of Health 
to be autochthonous in Brazil.9

In this context, the conduction of an investigation 
was proposed, with the objective of confirming Zika 
virus circulation and discarding other etiological agents 

in an outbreak occurred in the states of Rio Grande do 
Norte, Maranhão and Paraíba, in May, 2015. 

Methods

A case series descriptive study was conducted, with 
active search for suspect cases of infection due to Zika 
virus in the municipalities of Natal-RN, Barra do Corda-
MA, São Luís-MA, and João Pessoa-PB. 

We selected 20 individuals from each state, assisted in 
the health services suggested by the State and Municipal 
Health Departments. The number of individuals was 
limited due to the capacity of the laboratories to process 
the samples collected during the investigation. The 
individuals were selected the moment they went to the 
health care facilities.  

The following definition of suspect case of Zika virus 
was used: individuals resident in one of the municipalities 
of the study who, in the period from May 11 to 22, 
2015 were assisted in the health facilities suggested 
by the Health Departments and presented, in the five 
days previous to the health care (recent infection) rash 
and absent or mild fever (up to 37.7ºC) with at least 
one of the following signals/symptoms:
-- conjunctival hyperemia or arthralgia or limb edema; and

- did not fit into any of the case definitions from the 
Guide of Health Surveillance, of the Secretariat of 
Health Surveillance of the Ministry of Health (SVS/MS) 
for dengue, chikungunya fever, measles and rubella.7 

Data collection was performed with a standard 
questionnaire, semi-structured, developed specially 
for that investigation, containing sociodemographic 
variables, date of initial symptoms, signs and symptoms, 
use of drugs, nonspecific and specific tests, allergies 
and vaccination history, contact with other person 
who presented similar symptoms, hospitalization, 
travels in the previous 15 days and comorbidities. 
The interviews were conducted by the SVS/MS’s rapid 
response team, during the individuals’ health care or 
by telephone.

Two blood samples were collected (serum and whole 
blood) from each individual, in order to perform (i) IgM 
serology for dengue, measles, rubella and parvovirus, 
with the objective of discarding these etiological agents, 
and (ii) reverse transcription polymerase chain reaction 
(RT-PCR) to detect Zika virus. The laboratory test used 
to diagnose the aforementioned viruses – through 
detection of specific IgM – was the Elisa – IgM.

Introduction of Zika virus in Brazil

On May 15, 2015, the Zika virus was 
confirmed by the Ministry of Health to 
be autochthonous in Brazil.
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The first sample was collected by the fifth day after 
the initial signs and symptoms. The second sample was 
collected 10 days after the first sample. 

The programs Epi Info TM 7.1.5.0 and Microsoft 
Office Excel 2010 were used for data analysis.

Before the interview, the informed consent was 
read and the participants orally accepted it. The 
researchers ensured the individuals’ anonymity and 
confidentiality, in accordance to the resolution of 
the National Health Council (CNS) No. 466, dated 
December 12, 2012. The data analyzed was obtained 
in the context of the action on epidemiological 
surveillance, which exempts from the appreciation 
by an Ethics Research Committee.

Results

From the 60 individuals included in the study, 20 were 
from Natal-RN, 20 from João Pessoa-PB, four were from 
Barra do Corda-MA and 16 were from São Luís-MA. Among 
the selected individuals, most of them were adults. The 
most frequent age group was 20-39 years old in Natal-RN 
and 40-59 in Maranhão (Barra do Corda-MA and São 
Luís-MA) and João Pessoa-PB (Table 1). 

The presence of rash was observed at the same day 
of the initial symptoms or after it; there was no case 
where the rash started before the other symptoms. In 
10/20 cases in Rio Grande do Norte State, the rash 
appeared at the same day of the other symptoms, and 
in Maranhão and Paraíba States, this occurred in 13/20 
and 18/20 of the cases, respectively. 

With regard to the part of the body where the rash 
first appeared, for most cases in Natal-RN (14/20) 
and João Pessoa-PB (12/20), it was the upper body; 
for the two municipalities of Maranhão, it was face/
neck in 10/20 cases. The rash observed was the 
maculopapular type, in all the individuals interviewed 
in the four municipalities (Table 2).

In Natal-RN, the mild fever occurred in two individuals; 
from the 18 individuals who did not report fever, 12 used 
analgesic/antipyretic (Table 3). In Maranhão (Barra do 
Corda-MA and São Luís-MA), from the 15 individuals who 
did not report fever, 8 used analgesic and antipyretic. 
The residents in João Pessoa-PB did not report fever. 

The rash was present in 100% of the individuals 
interviewed in the states. In addition to this, among 
the residents of Rio Grande do Norte, the most 
frequently reported symptom was pruritus in 17/20 
and 20/20 of the interviewed individuals, respectively. 
The residents in Paraíba, although having reported 
pruritus in 17/20 complained more frequently of 
joint pain (19/20) (Table 3). One individual was 
hospitalized in Natal-RN.  

In João Pessoa-PB and Natal-RN, the individuals 
reported, most frequently, problems in the hands and 
ankles joints. In the municipalities of Maranhão, ankles, 
knees and wrists were reported to be the most painful 
joints. Concerning symmetry, in all the municipalities, 
55 individuals suffered from joint pain on both the right 
and left sides (Table 4). 

In Natal-RN, a complete blood count (CBC) was 
conducted with the blood samples of 14 individuals: 
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Table 1 – �Distribution of exanthematous syndrome cases, according to age group, in the municipalities of Natal-
RNa, Barra do Corda-MAb, São Luís-MAb, and João Pessoa-PBc, May, 2015

Age group (in years)
Natal-RNa

(n=20)
Barra do Corda-MAb and São Luís-MAb

(n=20)
João Pessoa-PBc

(n=20)

n n n

<1 2 1 –

1-4 1 2 –

5-9 2 3 –

10-14 1 3 –

15-19 – – –

20-39 8 1 7

40-59 5 9 10

>60 1 1 3

a) Rio Grande do Norte State
b) Maranhão State
c) Paraíba State
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Table 2 – �Distribution of exanthematous syndrome cases, according to its appearance in comparison to the 
other symptoms, part of the body where it began and type, in the municipalities of Natal-RNa, Barra 
do Corda-MAb, São Luís-MAb, and João Pessoa-PBc, May, 2015

Variable
Natal-RNa

(n=20)
Barra do Corda-MAb and São Luís-MAb

(n=20)
João Pessoa-PBc 

(n=20)

n n n

Begin of exanthema in comparison with other symptoms

Exanthema and other symptoms on the same day 10 13 18

Exanthema after the other symptoms 10 7 2

Exanthema before the other symptoms – – –

Part of the body where it begand

Upper-body 14 7 12

Upper limbs 6 3 7

Face and neck 3 10 3

Lower limbs 3 2 3

Hand palm – – 1

Diffuse – 3 –

Type

Maculopapular 20 20 20

a) Rio Grande do Norte State
b) Maranhão State
c) Paraíba State
d) The exanthema may have begun in more than one part of the body 

Table 3 – �Characterization of exanthematous syndrome cases, according to signs and symptoms, in the 
municipalities of Natal-RNa, Barra do Corda-MAb, São Luís-MAb, and João Pessoa-PBc, May, 2015 

Signs and symptoms
Natal-RNa

(n=20)
Barra do Corda-MAb e São Luís-MAb

(n=20)
João Pessoa-PBc

(n=20)

n n n

Pruritus 17 20 17

Myalgia 12 17 17

Conjunctival hyperemia 15 15 7

Retro-orbital pain 11 15 14

Weakness 13 15 16

Swelling 10 13 13

Joint pain 15 13 19

Headache 14 9 14

Mild fever 2 5 0

Nausea 4 4 4

Vomiting 3 3 2

Coryza 4 2 1

Sore throat 9 2 6

Cough 4 1 3

Diarrhea 6 1 5

Lymphadenopathy d 5 1 5

a) Rio Grande do Norte State
b) Maranhão State
c) Paraíba State
d) Auricular, occipital and cervical lymphadenopathy
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the platelet count was inferior to 100 thousand in one 
of the individuals; the average hematocrit value among 
the individuals who underwent the CBC was of 35.8 
(range from 28.2 to 40.0).

In João Pessoa-PB, a CBC was conducted with blood 
samples of nine individuals and the average hematocrit 
was of 41.7 (range from 34.8 to 46.2) (Table 5).

The presence of food allergies – diagnosed by a 
doctor – was informed by five individuals in Natal-RN, 
two in Maranhão (Barra do Corda-MA and São Luís-MA) 
and three in João Pessoa-PB. Concerning immunization, 
15 individuals from RN, 10 from MA and 12 from PB 
had received measles and rubella (MR) or measles, 
mumps and rubella (MMR) vaccines.

Of the first samples of IgM serology tested for 
dengue, measles, rubella and parvovirus B19, 11 
resulted positive for dengue: seven in Natal-RN, three 
in Maranhão (Barra do Corda-MA and São Luís-MA), 
and one in João Pessoa-PB. For measles, rubella 
and parvovirus, the results were all negative. Of the 
second set of samples, six were positive for dengue 
in Maranhão (Barra do Corda-MA and São Luís-MA), 
and three of them had already resulted positive in 
the first sample.  

The RT-PCR detected Zika virus in 18 cases: 12 in 
João Pessoa, four in Maranhão (Barra do Corda-MA 

and São Luís-MA) and two in Natal-RN. Five of these 
18 cases had IgM positive for dengue.

Discussion

The present study described the first cases of Zika 
virus fever confirmed in the municipalities of Barra do 
Corda-MA, SãoLuís-MA, João Pessoa-PB and Natal-RN. 
The occurrence of dengue cases was also observed.

Zika virus is a RNA virus, of the genus Flavivirus, 
family Flaviviridae,10,11 with two lineages described so far: 
the Africam and the Asian.12 The virus was first isolated 
in non-human primates at the Zika forest, in Uganda, 
in 1947.13-15 Nowadays, there is record of sporadic 
circulation in Africa, Asia and Oceania.5,14  Zika virus was 
first identified in the Americas in 2014, in Easter Island, 
a Chilean territory located in the Pacific Ocean, 3,500 
km far from the continent.16

The symptoms observed in the cases described in 
the present study were typical of Zika virus fever. The 
symptoms that appear due to the disease are: arthralgia, 
swelling in the limbs, mild fever, headache, retro-orbital 
pain, conjunctival hyperemia and maculopapular rash, 
frequently with pruritus.5

The rash may be present in a range of infectious 
diseases, such as measles, rubella, parvovirus, dengue, 

Table 4 – �Distribution of exanthematous syndrome cases, according to part of the body of joint pain, in the 
municipalities Natal-RNa, Barra do Corda-MAb, São Luís-MAb, and João Pessoa-PBc, May, 2015

Part of the body of joint pain
Natal-RNa

(n=20)
Barra do Corda-MAb e São Luís-MAb

(n=20)
João Pessoa-PBc

(n=20)

n n n

Right hand 10 4 14

Left hand 9 5 14

Right ankle 10 8 9

Left ankle 9 9 9

Right knee 9 7 7

Left knee 8 9 7

Right wrist 5 5 8

Left wrist 5 4 8

Right shoulder 4 3 3

Left shoulder 4 3 2

Right elbow 2 2 2

Left elbow 2 1 1

Hip 2 1 1

Note: the individual may had pain in more than one joint 
a) Rio Grande do Norte State
b) Maranhão State
c) Paraíba State
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Table 5 – �Distribution of exanthematous syndrome cases, according to platelets and white blood cells count, in 
the municipalities of Natal-RNa and João Pessoa-PBb, May, 2015

Variables
Natal-RNa

(n=14)
João Pessoa-PBb

(n=9)

n n

Platelets count

<100.000 1 –

100.000 a 149.999 – 1

150.000 a 400.000 11 8

>400.000 – –

No results 2 –

White blood cells count

<3.800 5 4

3.800 a 9.800 7 5

>9.800 – –

Sem resultado 2 –

Note: the complete blood count was not performed in Barra do Corda-MA and São Luís-MA. 
a) Rio Grande do Norte State
b) Paraíba State

chikungunya fever, and Zika virus fever;5,6-8 in most of 
the definitions for these diseases, fever is one of the 
typical symptoms – except for rubella, which presents 
mild fever associated with rash and auricular, occipital 
and cervical lymphadenopathy; the latter being present 
in few cases identifyied with Zika virus fever. 

In the present study, no samples were tested positive 
for measles and rubella, which confirms the vaccination 
history of the interviewed individuals who reported to 
have received MR or MMR vaccines. In the national 
immunization calendar, MMR vaccine is indicated for 
infants over 12 months old.17 There were no samples 
positive for parvovirus B19, either.

Among the individuals who reported mild fever, most 
of them had taken painkillers and antipyretics, which 
may have contributed to the absent or mild fever at the 
moment of measurement of body temperature. In turn, 
the fever, in some diseases such as dengue, roseola, 
measles or parvovirus lasts more than one day and 
reappears after the use of painkillers,18 which reinforces 
the negative results for measles and parvovirus. 

The disease appeared to be benign, and there was 
only one record of hospitalization from the total of 
individuals interviewed. In cases of Zika virus fever, 
hospitalization has a low frequency.19

A high number of joint pain, mainly in hands 
and ankles, was observed. Viral agents are known 
to involve accute or chronic joint problems, and 
the most frequently affected joints are the proximal 

interphalangeal, the metacarpophalangeal, knees, 
ankles and elbow.20

The rash was maculopapular in all the cases, presenting 
the initial symptoms on the upper body, upper limbs 
and face/neck, with diffuse evolution and early start, 
usually on the same day of the other symptoms.

Diseases such as measles, rubella, parvovirus, dengue, 
roseola and Zika virus fever present maculopapular rash.5,7,21 
In the case of dengue, the lesions are more common on 
the face, upper body and limbs, with or wihtout pruritus, 
and frequently appear after the disappearance of the fever, 
around the fifth day. In the case of Zika virus fever, the 
lesions usually spread over the upper body and limbs, come 
with pruritus, and appear on the first or second day.5,21 

In most of the CBC tests, changes related to platelet, 
white blood cells and haematocrit count were not 
observed. Dengue, for example, may cause haematological 
changes which can be detected by CBC tests.22

The fact that more women were included in the study 
in Rio Grande do Norte and Maranhão (Barra do Corda-
MA and São Luís-MA) may be related to a higher search 
of these individuals for health care, because they usually 
report diseases more easily than men and because they 
have better perception of their own signs and symptoms.23

The laboratory tests identified the presence of the Zika 
virus and IgM positive for dengue, which suggests a cross 
reaction. The results presented in this study highlight the 
importance on implementing differential diagnosis for 
exanthematous diseases. We recommend the implementation 
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of a sentinel surveillance protocol for Zika virus fever in 
order to monitor the cases timely, contributing to the early 
and accurate adoption of control measures; and also to 
follow the laboratory flow recommended in the sentinel 
surveillance protocol to diagnose the disease, with the 
objective of identifying viral circulation in other Brazilian 
states. Likewise, we highlight the need of developing adequate 
diagnosis tests for Zika virus, in order to minimize the 
cross reaction with serology for dengue. 
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