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Abstract

Dengue fever is one of the most common arthropod-borne viral infectious diseases. The disease is now endemic in more
than 100 countries in Africa, the Americas, the Eastern Mediterranean, Southeast Asia and the Western Pacific with an
estimated two fifths of the world's population being at risk. The notable endemic viral hemorrhagic fevers (VHFs) found
in West Africa, including yellow fever, Lassa fever, Rift Valley fever, dengue fever and until recently Ebola have been
responsible for most outbreaks with fatal consequences. These VHFs usually produce unclear acute febrile illness,
especially in the acute phase of infection. In this context, early detection of infection with sensitive and specific
laboratory tools and the prompt clinical management of this disease is a health care priority. Rapid and accurate methods
for the diagnosis of dengue fever are important for optimum patient management and institution of early preventive
strategies. In this review we tried to focus on role of Molecular methods in early and definitive diagnosis of dengue.
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INTRODUCTION

Dengue is vector-borne infectious disease.
Dengue virus (DENV), a member of the
family Flaviviridae, genus Flavivirus, consists of four
serologically related but antigenically distinct serotypes
designated DENV-1, 2, 3, and 4 [1]. These viruses are
transmitted to  humans  primarily by Aedes
aegypti and Aedes albopictus mosquitoes [2]. Infection
with DENV generally causes a mild, febrile illness or
classic dengue fever that can progress to the severe
disease forms, dengue hemorrhagic fever (DHF) and
dengue shock syndrome (DSS), which can be fatal [3,
4]. Considering the broad spectrum of clinical
presentations of dengue, as well as the differential
diagnosis to other diseases, laboratory confirmation is
essential.

CDC recommends that dengue virus testing
should be done to anyone who travelled to area where
dengue is endemic and experienced symptoms like
fever, headache, rash, bodyaches and bleeding
manifestations. Symptomatic pregnant women with
possible dengue or Zika virus exposure. Dengue virus
testing is not recommended for: asymptomatic patients
and Preconception screening. Diagnostic tests for
dengue are Molecular tests, Dengue virus antigen
detection (NS1), Serological tests and Tissue tests.

Patients with symptoms consistent with
dengue can be tested with both molecular and serologic
diagnostic tests during the first 7 days of illness. After
the first 7 days of illness, test only with serologic
diagnostic tests [5].

Fever is the most common presenting
symptom and often coincides with viremia [6] and non-
structural protein 1 (NS1) antigenemia[7, 8]. NS1 is a
soluble protein, and it has been shown to be present in
serum for up to nine days after onset of fever in a
proportion of DENV-1 infected patients [9]and is
therefore the target for several diagnostic tests. Ever
since these assays were introduced, they have been
widely used for early dengue diagnosis [10-12].
Unfortunately, recent evaluations have shown that
although the NS1 antigen detection tests offer high
specificity [13, 14], they differ markedly in
sensitivity [13, 15-17].

Serological diagnosis is usually achieved by
detecting DENV-specific IgM and 1gG antibodies,
which start to appear during the early post-febrile
period [18]. A primary infection is characterized by
slow and low-titer antibody responses, and IgM
antibodies represent the dominant isotype. IgM
antibodies appear by day 2 to 5 of illness [19, 20],
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whereas IgG antibodies generally become detectable at
the end of the first week after onset of symptoms. The
opposite is typically observed in secondary infections:
IgM antibody levels are undetectable or low, and 1gG
antibody titers rise rapidly [19]. Consequently,
laboratory diagnosis based entirely on detection of IgM
antibodies can give false-negative results in patients
that have previously been infected with DENV [19].
Unspecific reactions are also an important issue to
consider in dengue serodiagnosis. Commercially
available tests for rapid detection of IgM antibodies
have been shown to produce false-positive results in
sera positive for anti-DENV 1gG, malaria, and
rheumatoid factor [21], and assays detecting anti-
DENV 1gG antibodies can be vulnerable to cross-
reactions caused by antibodies against related viruses. .

RT-PCR

Due to the mentioned limitations of the
conventional assays, the use of molecular methods to
detect viral genomes for early diagnosis of dengue has
increased. Molecular methods such as RT-PCR and
nucleic acid hybridization have been used to great
effect in successfully diagnosing DENV infection.
PCR-based methods provide same- or next-day
diagnosis of DENV during the acute phase of disease.
Lanciotti et al. [22] originally reported a 2-step
heminested RT-PCR assay that was highly sensitive.
This method was then modified to a single-step
multiplex real-time RT-PCR assay, which was adopted
worldwide. A major advantage of PCR-based
techniques is that viral RNA can be detected from the
onset of illness and is sensitive, specific, fast, less
complicated, and cheaper than virus isolation methods
[23]. Single-step multiplex real-time RT-PCR
assay, require advanced thermal cyclers that detect the
four specific fluorophores for which these systems have
been validated [24, 25]. The common denominator for
most of these assays is the large number of primers
and/or probes that are needed to detect the genomes of
the four DENV serotypes [26, 24, 27, 25], which may
complicate modifications of primer and probe
sequences when new genetic variants of DENV emerge.
RT-PCR has become a primary tool for the detection of
viral RNA in acute phase of illness with sensitivity
ranging from 80-90% and specificity of more than 95%.
A positive PCR result usually confirms the infecting
serotype and provides a definite proof of current
infection. However, a negative PCR result before 5
days of illness is interpreted as “indeterminate” and
such patients are wusually asked for serological
confirmation by submitting second serum sample after
5th day of illness [28].

Diagnostic Role of RTPCR in Fatal Cases

Diagnosis of DENV infection in fatal cases
often can be challenging because of the unavailability
of serum and fresh or frozen specimens. Furthermore,
in patients who die during the first week of illness,
serology may have limited use because of low levels of

IgM antibodies that cannot be detected by serological
assays [29]. On the other hand, in the early viremic
stage of DENV infections patients may have higher
viral loads [30-32]. Therefore, RT-PCR analysis of
FFPE tissues, often the only specimens available for
fatal cases, can be a useful adjunct to conventional
diagnostic techniques, particularly in patients who die
relatively soon after the disease onset. However, the
application of RT-PCR for the detection of DENV in
FFPE tissues has been very limited because of
difficulties in extracting good quality RNA.

Comparison of RTPCR with other Diagnostic assays
in Dengue Diagnosis

Carlos Palomares-Reyes et al. identified
DENV in up to 25.74% of patients with an AFI via the
detection of DENV RNA by RT-PCR. In addition, a
correlation was established between the frequency of
positive results and the serological tests that determine
NS1, IgM, and IgG. It was found that there was a
greater correlation between RT-PCR and NS1 ELISA
for the diagnosis of acute DENV infection. There was
growing need for confirmatory diagnostic laboratory
tests for clinically defined dengue cases to strengthen
epidemiological surveillance in endemic areas.Finally,
it is concluded that the diagnostic accuracy of the tests
investigated can be ordered from highest to lowest as
follows: RT-PCR > NS1 ELISA > IgM ELISA[33].

JC Guzman et al. showed in phillipins that
Thrombocytopenia, leukopenia, and hemoconcentration
had specificities of 20%, 76%, and 63% respectively,
while sensitivities were found to be, 100%, 33% and
66%, respectively. In contrast the molecular techniques
mentioned had specificities that ranged from 82.7-100%
and sensitivities of 69.2-99.6% [34].

CONCLUSION

Rising mortality and morbidity rates caused by
infection in recent years are attributable partly to a lack
of availability of effective antiviral therapies and
vaccines.RT PCR has role in early diagnosis during
viraemic stage as compare to other methods. Early
diagnosis will helpful in proper patient management.
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