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Background:  The  Zika  virus  (ZIKV)  is  an  emerging  arthropod-borne  virus  related  to  the  dengue virus
(DENV),  and shows  a similar  clinical  profile  as  other  arboviral  diseases,  such  as  dengue  and  chikungunya
virus  (CHIKV).  Historically,  ZIKV  has  been  associated  with  sporadic  cases  of human  infection,  but  is  now
responsible  for outbreaks  worldwide.  In Brazil,  cases  have  been  reported  since  2015,  with  some  cases
causing  severe  disease.
Objective:  To identify  clinical  symptoms  of Zika  in  patients  in Dengue  suspected  patients.
Study  design:  Description  of  a series  of  cases,  wherein  we  analyzed  100  clinical  samples  collected  from
patients  who  exhibited  acute  febrile  disease  for  ≤5  days,  from  January  to  February  2016.
Results: In this  study,  we  report 13  cases  of  ZIKV  infection  in adults  presenting  dengue-like  symptoms  in
rbovirus a  DENV  endemic  area.  All  patients  presented  with  fever,  with  myalgia  being  the  second  most  frequently
observed  symptom.  Two  patients  had rashes,  but  none  of  them  had  conjunctivitis.  Other  less  frequent
manifestations  included  headache,  arthralgia,  diarrhea,  and  nausea.
Conclusion:  The  co-circulation  of  ZIKV  and  DENV  is  a  serious  public  health  concern,  since  it  represents
both  a clinical  and  diagnostic  challenge  in  endemic  areas,  as  well  as in the  field  of  travel  medicine.

©  2016  Elsevier  B.V.  All  rights  reserved.
. Background

The Zika virus (ZIKV) is a positive-sense, single-stranded RNA
irus belonging to the genus Flavivirus within the family Flaviviri-
ae. It is closely related to other flaviviruses with public health

elevance, including the dengue (DENV), tick-borne encephalitis
TBEV), and West Nile viruses [1]. Although Aedes aegypti is consid-
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ered the main vector outside of the African continent, A. albopictus
has long been suspected to also be a vector [2].

Isolated for the first time in Uganda in 1947 [3], ZIKV was  ini-
tially thought to cause sporadic benign human infections in Africa
and Asia [4]. However, after the first documented outbreak of
ZIKV outbreak on Yap Island, Micronesia, in 2007 [5], there was
another large epidemic in French Polynesia in 2013–14, before it
spread throughout the Pacific. ZIKV is now considered to be an
emerging arthropod-borne virus [4,6]. The first evidence of the
autochthonous transmission of ZIKV in Brazil was  reported in the
northeastern region of the country, in May  2015 [7]. Although ZIKV
infection has been typically associated with a relatively mild illness,
an increase in the newborn microcephaly cases from the north-

eastern Brazilian states has suggested an association between ZIKV
infection during pregnancy and fetal malformations. The presence
of this arbovirus has become an important public health concern
[8], particularly because of the co-circulation of DENV, an endemic
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Table 1
Signs, symptoms, and laboratory assays used to diagnose each patient’s Zika virus infection, confirmed by ZIKV RT-PCR in serum, from January to February 2016, in the city
of  São José do Rio Preto.

Patient n (age) Gender Hospitalization NS1 Antigen test Dengue IgM Dengue IgG Signs, Symptoms, and Selected
Laboratory Results

1 (76y) Female No NP Non reactive Reactive Clinical: fever, myalgia,
headache, diarrhea Serum: Ht
40,1%; patelets 110,000/mm3

2 (34y) Female No Non reactive NP NP Clinical: fever, myalgia,
headache, retro-orbital pain.
Serum: Ht 33.4%; patelets
156,000/mm3

3 (23y) Female No Non reactive NP NP Clinical: fever, myalgia,
headache, retro-orbital pain,
arthralgia, mucosal bleeding.
Serum: Ht 37.4%; patelets
208,000/mm3

4 (41y) Male No Non reactive NP NP Clinical: fever, myalgia,
headache, chills, arthralgia, TT
negative. Serum: Ht 40.4%;
patelets 211,000/mm3

5 (25y) Male No NP Non reactive Non reactive Clinical: fever, myalgia,
diarrhea, nausea, Serum: Ht
44.8%; patelets 201,000/mm3;
RCP 0.95 mg/dl; Cr: 0.9 mg/dl;
X-ray normal

6  (43y) Female No Non reactive NP NP Clinical: fever, myalgia, nausea.
Serum: Ht 33.6%; patelets
307,000/mm3

7 (49y) Female No Non reactive NP NP Clinical: fever, myalgia,
arthralgia, Serum: Ht 42.8%;
patelets 145,000/mm3; RCP:
0.2 mg/dl; Cr: 1.0 mg/dl; AST
32 UI/l; ALT 60 UI/l

8  (38y) Male No Non reactive NP NP Clinical: fever, diarrhea.
Serum: Ht 40.3%; patelets
143,000/mm3; RCP 8.94 mg/dl;
Cr: 1.1 mg/dl

9  (40y) Female No Non reactive Non reactive Non reactive Clinical: fever, myalgia,
headache, retro-orbital pain,
exantema. TT positive. Serum:
Ht 31.8%; patelets
224,000/mm3

10 (67y) Male No Non reactive NP NP Clinical: fever, myalgia,
arthralgia, headache,
retro-orbital pain. TT negative.
Serum: Ht 45.2%; patelets
175,000/mm3. Comorbidity:
Hypertension.

11  (65y) Female Yes Non reactive NP NP Clinical: fever, headache,
mucosal bleeding, abdominal
pain. Serum: Ht 40.8%; patelets
275,000/mm3; RCP 4.35 mg/dl;
Cr 0.8 mg/dl; X ray normal;
Abdominal CT normal;
Comorbidity: Colon
diverticular disease.

12  (19y) Female No Reactive NP NP Clinical: fever, myalgia,
arthralgia, headacheSerum: Ht
44.6%; patelets 165,000/mm3

13 (49y) Male No NP Non reactive Reactive Clinical: fever, myalgia,
exantema. Serum: Ht 39.6%;
patelets 186,000/mm3

* comp

a
f
c
G

2

a

NP: not performed; TT: tourniquet test; RCP: reactive C protein; Cr: creatinin; CT: 

rbovirus in Brazil. Moreover, as previously revealed in clinical data
rom the French Polynesian outbreak, ZIKV has the potential to
ause neurological complications such as meningoencephalitis and
uillain-Barré syndrome [9].
. Objectives

In this study, we report the laboratory and clinical profiles of
dults presenting dengue-like symptoms who came to our emer-
uted tomography.

gency health care facility from the city of São José do Rio Preto,
located in the northwestern region of São Paulo State, Brazil. This
region is considered endemic to the circulation of DENV and other
arboviruses [10–12].
3. Study design

We  analyzed 100 clinical samples from patients presenting
with acute febrile disease for ≤5 days from January to February
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016. These patients were treated at the emergency facility of
he reference hospital in São José do Rio Preto known as Hos-
ital de Base. The illness was diagnosed as dengue based only
n clinical–epidemiological data (clinical signs compatible with
engue and the local occurrence of an outbreak), as per the proto-
ol from the Brazilian Ministry of Health (2009) [13]. Blood samples
ere collected and the patients were initially screened for DENV by
S1 and/or IgM-IgG (Alere S.A.), according to the attending physi-
ian request The sera was separated and the viral RNA extracted
rom 140 �L of each serum sample using the QIAamp Viral RNA

ini kit (Qiagen), following the manufacturer’s instructions. The
NA was analyzed by PCR/qPCR to detect DENV 1-4 [14], ZIKV [5]
r CHIKV [15]. A conventional PCR was performed to test for ZIKV
16,17]. This study is part of an ongoing arbovirus surveillance pro-
ram approved by the Ethical Review Board. All samples were in
torage (at −80 ◦C) when the study was initiated.

. Results

Of the 100 patients analyzed, 13 were positive for the ZIKV
enome as detected by PCR/qPCR. The DENV-1, DENV-2, and CHIKV
enomes were detected in 26, 13, and 1 patients, respectively. No
engue, CHIKV, or Zika genomes were detected in the remain-

ng 47 sera samples. Table 1 details the clinical and laboratory
haracteristics of the ZIKV positive patients in this study, while
able 2 compares these characteristics with those of patients from
ther Zika outbreaks worldwide [5,18–26]. The average age of the
atients was 43.7 years ± 17.39 years (19–76 years). 38% (n = 5) of
he patients were males. Further, 15% (n = 2) of the patients had co-

orbidities such as colonic diverticular disease and hypertension.
ll of the patients had fever, with myalgia being the second most

requently observed symptom (84.6%, n = 11). The mean period
etween the onset of symptoms and administration of emergency
are was 2.76 days ( ± 1.42, ranging between 1–6 days). The tourni-
uet test for dengue was performed on 3 patients, with only one
esting positive. Two patients presented rashes; however, none
f them had conjunctivitis. Other less frequent manifestations
ncluded headache, arthralgia, diarrhea, retro-ocular pain, and nau-
ea. One patient was hospitalized because of abdominal pain and
ucosal bleeding without thrombocytopenia. The NS1 antigen test
as performed on 10 patients; however, only one was  positive

despite PCR being negative for dengue). Furthermore, the DENV
gM detection test was performed on 4 patients, but none of them
ested reactive. Two patients tested reagent for the DENV IgG test
fter turning symptomatic.

. Discussion

ZIKV is an emerging arthropod-borne virus related to the DENV.
oth viruses have similar epidemiology and transmission cycles in
rban environments [27], and have spread across the Pacific Islands
nd in South America via long transmission chains. Their transmis-
ion involves vectors mainly from the Aedes genus, especially A.
egypti; however, there are anecdotal reports of human-to-human
ransmission events [27,28].

ZIKV was rarely associated with human infection in the past.
owever, after a widespread epidemic in humans in 2007 [5], ZIKV

s now considered an emerging arbovirus. Its emergence in Brazil
ccurred almost simultaneously as that of the chikungunya virus
CHIKV), also another arbovirus. In September 2014, the Brazilian

inistry of Health confirmed the autochthonous transmission of

HIKV in the states of Amapá and Bahia [29], and in May  2015,
he autochthonous transmission of ZIKV was identified after a few
atients presented with a “dengue-like syndrome” in the city of
atal, located in the state of Rio Grande do Norte [7].
linical Virology 81 (2016) 25–30 27

ZIKV infection usually manifests with nonspecific clinical symp-
toms (mild fever, rash, arthralgia, and conjunctivitis); therefore,
it can often be confused with other diseases. It is most com-
monly misdiagnosed as dengue or chikungunya [27], with the
most commonly reported symptoms including fever, conjunctivitis,
headache, myalgia, and pruritus. Less commonly reported symp-
toms include retro-orbital pain, anorexia, vomiting, diarrhea, and
abdominal pain [30]. In this study, fever, myalgia, and headache
were the most frequently reported symptoms, as these are the
most common symptoms in Zika infection cases. It is notewor-
thy that conjunctivitis, often reported in ZIKV infection cases
[30], was not observed in any of the patients in this study. Mild
symptoms were observed in the majority of cases in this study;
however, one ZIKV infected patient reported mucosal bleeding and
abdominal pain, which are also dengue-warning signs. Because
this patient had a previous colonic diverticular disease, these
signs may  be attributed to another condition, and not necessarily
to the ZIKV infection. Laboratory test results showed hematocrit
mean values of 39.6% (± 4.44%), and mean platelet count values
of 187,384/platelets/mm3 ( ± 57.43/mm3), which are similar to
values from cases previously reported [31,32]. Thrombocytopenia
(platelet counts < 100,000/mm3) [34–36] has also been commonly
reported in previous dengue cases [33]. The results of the labora-
tory tests were therefore not sufficient to differentiate the cases
distinctly. Information on the most common clinical signs and
symptoms of the concurrent arboviruses circulating in the differ-
ent areas of Brazil, along with an understanding of the associations
between diseases and certain social, environmental, cultural, and
economic factors, is crucial to implement an effective clinical and
diagnostic management strategy, especially in cases of infections
by emerging arthropod-borne viruses. Although the clinical behav-
ior of DENV is known, ZIKV infection presents a new public health
concern in this region, since can be easily misdiagnosed. Since the
ZIKV infection is associated with morbidity, especially in pregnant
women [8], deciphering the clinical and laboratory profiles of the
ZIKV infection in an area with other arboviruses co-circulating and
demonstrating that these symptoms differ from the previous out-
breaks [10,12] are pivotal for an early diagnosis of this infection as
well as for reducing associated morbidity and mortality.

ZIKV infection has been typically associated with relatively
mild illness. It can, however, be presented as severe disease, and
with neurological complications such as Guillain-Barré syndrome,
hearing difficulties [37] and more recently with microcephaly.
The association between ZIKV infection during pregnancy and
microcephaly in newborns was  determined after an increase in
microcephaly cases in newborns was  observed in the northeastern
region of Brazil, thus indicating a maternal-fetal virus transmis-
sion [8]. DENV and ZIKV co-infections [38], as well as DENV and
CHIKV co-infections [39], making diagnosis and clinical manage-
ment even more challenging, have already been reported. The
outbreaks of these two major mosquito-borne infections in parallel
to the endemic DENV infections pose a serious potential threat to
the local and supra-national South American healthcare systems,
an issue which has been recently observed in the Pacific Region [40].
Dengue is endemic in the city of São José do Rio Preto, with previ-
ously reported outbreaks [12]. Hence, there is information on the
DENV behavior; however, ZIKV infection represents a new public
health concern in this region, and continues to be misdiagnosed.

The diagnostic value of RT-PCR for the detection of ZIKV RNA in
blood is limited, since ZIKV viremia is usually low and limited to the
first 2–3 days after the onset of the disease. Higher ZIKV RNA loads
are detectable in the urine after a longer period (10–20 days after

the onset of symptoms), enabling the detection of the ZIKV RNA
in urine to be a potential alternative diagnostic technique [41]. In
this study, serum samples were collected after a mean period of
2.76 days following the onset of symptoms, which also represents
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Table 2
Reported or observed clinical and laboratory signs and symptoms in patients with Zika virus infection, 1962–2016.

Reported or observed clinical signs and symptoms in patients with Zika virus infection, 1962–2016

Uganda, 1962
[18], n = 1

Laboratory,
acquired, 1973
[19], n = 1

Indonesia,
1977–78 [20],
n = 7

Micronesia,
2007 [5,21],
n = 31

Senegal/USA,2009
[22], n = 3

Cambodia,
2010 [23], n = 1

French
Polynesia,
2013–14,
[24,26], n = 297

Brazil (Bahia
State), 2015
[25], n = 7

Brazil, São José
do Rio Preto,
São Paulo State,
2016, n = 13

Fever 1 (100%) 1 (100%) 7 (100%) 20 (65%) NR 1 (100%) 213 (72%) 6 (85,7%) 13 (100%)
Headache 1 (100%) NR NR 14 (45%) 3 (100%) 1 (100%) 136 (46%) 3 (43%) 8 (61.5%)
Malaise 1 (100%) NR 5 (71%) NR 3 (100%) NR NR NR NR
Maculopapular
rash

1  (100%) NR NR 28 (90%) 3 (100%) NR 276 (93%) 6 (85.7%) 2 (15.4%)

Fatigue or
myalgia

1 (100%) 1 (100%) 1 (14%) 15 (48%) 1 (33%) NR 231 (78%) 4 (57.1%) 11 (84.6%)

Arthritis and
arthralgia

NR NR 1 (14%) 20 (65%) 3 (100%) NR 193 (65%) NR 5 (38.5%)

Chills  NR 1 (100%) 2 (29%) NR 2 (67%) NR NR NR 1 (7.7%)
Dizziness NR NR 5 (71%) NR NR NR 2 (15.4%)
Joint  swelling or
edema

NR NR NR 6 (19%) 2 (67%) NR 139 (46%) NR NR

Stomachache NR NR 6 (86%) NR NR NR NR NR NR
Retro-orbital
pain

NR  1 (100%) NR 12 (39%) NR NR 47 (16%) NR 3 (23%)

Conjunctivitis NR NR 1 (14%) 17 (55%) 1 (33%) NR 187 (63%) NR NR
Anorexia NR NR 4 (57%) NR NR NR NR NR NR
Photophobia NR NR NR NR 1 (33%) NR NR NR NR
Vomiting NR NR 1 (14%) 3 (10%) NR NR NR NR NR
Diarrhea NR NR 3 (43%) NR NR NR NR NR 4 (30.7%)
Constipation NR NR 3 (43%) NR NR NR NR NR NR
Sore  throat NR NR NR NR NR 1 (100%) 68 (23%) NR NR
Cough NR NR NR NR NR 1 (100%) NR NR NR
Aphthous ulcer NR NR NR NR 2 (67%) NR 12 (4%) NR NR
Hypotension NR NR 2 (29%) NR NR NR NR NR NR
Hematuria NR NR 1 (14%) NR NR NR NR NR NR
Prostatitis NR NR NR NR 1 (33%) NR NR NR NR
Hematospermia NR NR NR NR 1 (33%) NR NR NR NR
Sweating NR 1 (100%) NR NR NR NR NR NR NR
Lightheadedness NR NR NR NR 1 (33%) NR NR NR NR
Abdominal pain NR NR NR NR NR NR 83 (28%) NR 1 (7.7%)
Mucosal bleeding NR NR NR NR NR NR NR NR 2 (15.4%)

NR: non reported.
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 good timeframe for the detection of the ZIKV genome. The ZIKV
enomic RNA encodes a polyprotein that is processed into three
tructural proteins and seven nonstructural proteins (NS), includ-
ng the non-structural protein 1 (NS1) [42]. Similar to ZIKV, DENV
S1 is also associated with the intracellular membranes and the
ell surface [43]. All flavivirus NS1 genes share a high degree of
omology and encode a 46–55 kDa polypeptide, depending on their
lycosylation status [44]. The NS1 lateral flow test is widely used
n many developed and developing regions at risk for dengue [45].
he reported sensitivity of the NS1 antigen tests ranges from 48.5%
o 58.6%, and the specificity ranges from 92.5% to 99.4%. The com-
ined sensitivity of the dengue NS1 antigen and immunoglobulin

 (IgM) antibody tests increases to 89.9–92.9%, with a specificity
f 75.0–88.8% [46]. False positive and misleading dengue virus
S1 antigen results have been previously described in patients
ith febrile illness and hematological malignancies [45,47]. In the

urrent study, 10 patients, who tested positive for Zika and neg-
tive for dengue based on PCR, had the NS1 test performed after
ospitalization. The test result was reagent in one case, showing
ross-reactivity between dengue and Zika.

Serological cross-reactivity between ZIKV and DENV has been
bserved in earlier studies [5,48]. This cross-reactivity leads to
he misdiagnosis of dengue because of the similarity of the clin-

cal symptoms in addition to serological cross-reactivity. Using
erological tests, Lanciotti et al., [5] showed that ZIKV-infected
atients can test positive in the IgM assay for DENV, particularly
if ZIKV is the cause of a secondary flavivirus infection. The authors
also reported that, if ZIKV was the first flavivirus encountered,
then cross-reactivity was minimal; however, if the ZIKV infection
occurred after a flavivirus infection, the extent of cross-reactivity in
the IgM assay was  higher. Therefore, if ZIKV infections occurred in
a population with DENV (or other flaviviruses) background immu-
nity, extensive cross-reactivity in the dengue IgM assay would be
seen. This could, therefore, potentially lead to the erroneous con-
clusion that dengue was the cause of the outbreak. In this study,
dengue IgM test was negative in patients with ZIKV infections.
However, dengue IgG detection test was performed in 4 patients,
the results being positive in 2 of them. ZIKV was  introduced after
DENV and CHIKV in the city of São José do Rio Preto, and immuniza-
tion against yellow fever is common, with a vaccination coverage
of 96% [49]. Therefore, ZIKV represents a secondary flavivirus infec-
tion in a population that exhibits cross-reactivity in DENV IgG assay.

ZIKV infection is of great concern to public health, since it repre-
sents both a clinical and diagnostic challenge in both endemic areas
and in the field of travel medicine. Many factors contribute to issues
in the clinical assessment and delays in initiating the appropriate
management for individual patients: the adaptation of Zika virus to
an urban or peri-urban cycle (involving Aedes spp. as vectors, and
humans as amplification hosts), the fact that more than half of the

world’s population lives in areas infested with the mosquitoes, the
spread of the disease via high population mobility, a widespread
occurrence of the vectors, similar clinical profiles of infections
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y the different (emerging) mosquito-borne viruses, false-positive
esults from diagnostic tests, and the complex epidemiological situ-
tion due to the co-circulation of the dengue, chikungunya, and Zika
iruses. Hence, there is an urgent and imperative need for further
tudies and public initiatives.
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