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Dengue fever frequently presents with non specific symptoms, making it difficult to be distinguished
from other acute febrile illnesses, including leptospirosis. Given this, serum samples from 82 patients
with clinical features of dengue-like illness were evaluated for dengue infection by IgM-enzyme-linked
immunosorbent assay (ELISA) and reverse transcription-polymerase chain reaction (RT-PCR). Negative
samples for dengue were tested for leptospirosis by IgM-ELISA and PCR. Dengue infection was
detected in 35 patients. Six patients were positive to leptospirosis. This result shows that leptospirosis
is underestimated in Ceara State, especially during epidemics of dengue with many reports, leading to

an apparent low incidence of leptospirosis.
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INTRODUCTION

Dengue fever (DF) is an infectious disease caused by the
dengue virus (DENV), of the family Flaviviridae and
genus Flavivirus. Four serotypes can cause DF: DENV-1,
DENV-2, DENV-3 and DENV-4 (Henchal and Putnak,
1990). DF is the most important arboviral disease in the
world, and it causes more human illness and death than
any of the known arthropod-borne viral infections. More

than 2.5 billion people, in at least 100 countries, are at
risk of dengue infections accounting for nearly 100 million
cases/year globally (World Health Organization, 2012).
Large epidemics have occurred frequently in Brazil,
particularly in the northeastern region, including Ceara
State, where DF has been reported since 1986. Major
outbreaks have occurred in 1994, 2008, 2011 and 2012

*Corresponding author. E-mail: danimalta.pqg@gmail.com. Tel: (+55-85) 3477-3611.

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0

International License




1790 Afr. J. Microbiol. Res.

Table 1. Clinical and laboratorial features of patients tested for dengue and leptospirosis.

< 5 days from 2 5 days from Dengue + Leptospira +
Disease the onset of the onset of Multiplex
symptoms symptoms IgM ELISA Vi RT-PCR IgM ELISA
Dengue 16 19 35 0 4 0
Leptospirosis 4 2 0 0 0 6

Dengue +: patients tested positive for dengue; Leptospira +: patients tested positive for leptospirosis; ELISA: enzyme-linked
immunosorbent assay; RT-PCR: reverse transcriptase-polymerase chain reaction; IgM: immununoglobulin M; VI: virus isolation.

(Ceara, 2014).

In endemic areas, clinical manifestations of DF are often
nonspecific and may be indistinguishable from other febrile
syndromes such as influenza, oropouche fever, hantavirus
infection and leptospirosis (Flannery et al., 2001; Levett et
al., 2000; Manock etal., 2009).

Leptospirosis is a bacterial disease caused by
Leptospira, and its infection may produce a wide clinical
spectrum ranging from asymptomatic infections or
undifferentiated febrile syndrome (UFS) to multiple organ
failure or death (Libraty et al., 2007). Most leptospiral
infections are asymptomatic or result in a mild disease,
which can lead to a misdiagnosis of DF instead of
leptospirosis in regions where both diseases are endemic
(Daher et al., 2010).

DF and leptospirosis share many clinical similarities as
well as geographic distribution and potentially fatal
complications but need different treatments (Conroy et
al., 2014). Up to now, there is no specific treatment for
DF, but appropriate intensive supportive therapy may
reduce mortality to less than 1% in some severe cases.
Therefore, accurate and timely diagnosis is very
important for patient management in dengue infection
(Mehta et al.,, 2013). The treatment of leptospirosis
requires specific antibiotic therapy, such that the earlier
the diagnosis is made, the better the potential outcome of
treatment, which can be seriously damaged by a
misdiagnosis (Ellis et al., 2008).

This study aimed to evaluate the occurrence of
leptospirosis in dengue-suspected cases during the 2008
dengue outbreak in Ceard State, Brazil. The study was
approved by the Ethics Committee of the Hospital S&o
José de Doencas Infecciosas (no. 031/2009).

MATERIALS AND METHODS

Serum samples collected from 82 patients with a clinical history of
acute fever consistent with dengue infection were provided by
Laboratory of Public Health of Ceara State and analyzed
retrospectively. As previously published by Lima et al. (2011), the
samples were assayed for DENV by enzyme-linked immunosorbent
assay (ELISA) (Diagnostics PanBio®, Brisbane, Australia), multiplex
reverse-transcription  polymerase chain reaction (RT-PCR)
(Lanciotti et al., 1992), and virus isolation (VI) using C6/36 cell
monolayer cultures with the detection of infection by indirect

immunofluorescence assay. In this work, dengue-negative samples
were tested for qualitative detection of IgM antibodies to Leptospira
in the serum using a Leptospira IgM ELISA commercial kit
(Diagnostics PanBio®, Brisbane, Australia) and by PCR using LP1
and LP2 primers (Kee et al.,, 1994) and Ludwig commercial kit
(Ludwig Biotechnology Ltd., Rio Grande do Sul, Brazil). All the PCR
and RT-PCR fragments obtained were separated in 2% agarose
gel, stained with Gel RedTM (Biotium Inc., Hayward, USA), and
observed under ultraviolet light.

RESULTS AND DISCUSSION

Of the 82 patients, 35 (42.6%) were seropositive for
dengue, of which all were ELISA-reactive and VI-negative
(Table 1). Four patients (4.8%) were positive by RT-PCR
and ELISA, of which 2 (2.4%) were infected with DENV-2
and 2 (2.4%) with DENV-3.

Serological tests for leptospirosis were performed in
only 42 of 47 dengue-negative patients due to insufficient
sample volume. Among the 42 patients analyzed, 6
(14.3%) were positive for leptospirosis by ELISA and
PCR showing negative results. Thirty-six (85.7%) tested
negative for both dengue and leptospirosis (Table 1).

The presence of leptospirosis in dengue-suspected
cases in this study, and the rate of leptospirosis-infected
patients (14.3%), corroborates several previous studies,
which have demonstrated the occurrence of misdia-
gnoses between these diseases due to the similarity of
the initial clinical features and the increase in the number
of cases during rainy seasons, and supports further
documented ranges of between 14 to 24% as reported
previously in studies from different locations (Sanders et
al., 1999; Libraty et al., 2007; Souza et al., 2007). The
cases of leptospirosis in this study were detected in two
male patients (33.3%) and in four female patients
(66.7%). The most common symptoms identified were
fever, headache, arthralgia, myalgia, retro-orbital pain,
and asthenia; nausea/vomiting were observed less
frequently. In some cases, diarrhea and hemorrhagic
manifestations, which are not specific characteristic of
leptospirosis presentation, were present. One patient
died possibly due to improper treatment or undetermined
diagnosis.

An early and accurate diagnosis is essential for clinical
management, since proper treatment of patients differs



substantially for dengue and leptospirosis. Early
diagnosis also allows the establishment of surveillance
and control measures. Effective treatment for
leptospirosis must be performed early, because delays or
failure in the establishment of proper therapeutic can
result in patient death (Daher et al., 2010).

One study limitation was the fact that paired samples
were not used and thus, the microagglutination test,
considered the gold standard for the diagnosis of
leptospirosis, was not performed. Therefore, it is
impossible to state categorically that a positive IgM for
Leptospira necessarily implies an active infection,
because anti-Leptospira IgM antibodies may remain
detectable for several months after initial exposure.
These detectable antibodies prevent differentiation
between recent infections or a false-positive result
(Cumberland et al., 2001). Besides, all samples were
negative in PCR, probably due to freeze-thaw cycles of
the samples, which may have affected the leptospiral
genome detection. On the other hand, the adequate
sensitivity of the IgM-ELISA used in this study to detect
leptospirosis (PanBio®) decreases the likelihood of false-
negative results (Libraty et al., 2007).

Forty patients (48.7%) had an undetermined diagnosis.
Other UFS-causing pathogens, not studied here, may
have affected these patients. In fact, it is known that
patients with DF or leptospirosis can be misdiagnosed
with other diseases, such as hantavirus infection,
influenza and rubella; all of these could be responsible for
the cases of nonspecific diagnosis of UFS (Libraty et al.,
2007; Suharti et al., 2009).

This report is a strong indication that misdiagnosis is
possible during dengue epidemics due to the lack of
laboratory resources and similar non-specific symptoms,
causing a false increase in the number of cases of DF
and, consequently, an underreporting of other potentially
fatal etiologies, such as leptospirosis.

The present study has shown that some cases of
leptospirosis were not recognized in the 2008 dengue
outbreak in Ceara. Therefore, it is reasonable to assert
that leptospirosis can easily be confused with dengue,
especially during outbreaks. Thus, differentiation and
prompt diagnosis of leptospirosis during an outbreak is
essential to enable the establishment of an effective
antibiotic therapy and to avoid potentially fatal disease
exacerbations due to improper treatment. Furthermore, it
reinforces the need for implementation and expansion of
surveillance investigations of febrile syndromes to
improve the knowledge of the prevalence of leptospirosis,
dengue, and other diseases, as they influence the
population of Ceara State, Brazil.
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