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Abstract

Dengue fever is a hot topic now-a-days which is caused by dengue virus. This virus belongs to the Flavivirus genus and
Flaviviridae family, affects mainly coastal and sub-costal region. It takes away millions of human lives every year and that's
why scientists are working day and nights for a solution of this prevailing problem. A lot of articles have been reviewed about
dengue till date and tried to find out present modalities and advancement regarding this problem. The focused has given on the
future direction of prevention and treatment of this virus including vaccine invention, modern diagnostics and therapeutic
modalities use for this purpose. So, a lot of emphasis is needed in this arena for fruitful control of this life threatening

devastating virus.
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1. Introduction

Dengue virus (DENV) is the reason for dengue fever. Dengue
virus is the member of genus Flavivirus and family
Flaviviridae [1]. DENV belongs to this family with other
viruses that are Yellow fever virus, Zika virus and West Nile
virus. All the viruses of this family are single stranded and
the viral RNA is positive polarity (+) which has envelope and
icosahedral protein capsid [1-3]. In 1780, this disease was
first defined and in 1944 DENV was isolated by Sabin [4].
Complex natures for dengue fever include dengue shock
syndrome (DSS) and dengue hemorrhagic fever (DHF). DHF
is a disease complicated by dengue fever and DSS is a fatal
consequence of dengue fever [5]. Dengue is also called
Arbovirus as it is an arthropod borne disease and its vector is
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Aedes aegypti mosquito [2, 6].

2. Structural Analysis

The DENV genome consist of nearly 11000 bases which is
positive sense single stranded RNA (ssRNA). These genetic
sequences code for various proteins of the virus [3-4]. DENV
has seven nonstructural (NS) proteins and three structural
proteins. The NS proteins are named as NS1, NS2a, NS2b,
NS3, NS4a, NS4b and NS5. Structural proteins are named as
envelope protein E, membrane protein M and capsid protein
C[7].

DENYV has known five serotypes of which four is commonly
infectious to human. These serotypes are commonly
recognized as DENV1, DENV2, DENV3 and DENV4 [8].
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Figure 1. Dengue virus structure.

3. Transmission

This virus has a life cycle in both human and 4edes aegypti. The female mosquito bites the DENV affected human or reservoir
when they need blood for breeding [6-8]. Then the virus is taken up within the mosquito and multiplies into the mosquito cell.
Then come to saliva of the mosquito and again spread to healthy human after being bitten again [6, 8-11].
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Figure 2. Dengue virus transmission flowchart.

4. Symptoms of Dengue Fever

Symptoms of dengue fever largely vary from person to person. Symptoms range from classical high fever, bone and joint
pains, maculopapular rash, headache, myalgia, lymphadenopathy to severe hemorrhagic fever and shock. DHF or DSS causes

mortality rate of 5-10% [12].
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Figure 3. Symptoms of dengue infection.

5. Diagnosis

The present diagnostic modalities of Dengue are based on
serological tests, isolation of virus, and molecular methods
[13-14]. Isolation of virus from autopsy tissue specimen or
serum confirms acute infection caused by DENV. By
utilizing reverse transcription polymerase chain reaction
(RT-PCR), the exact dengue virus genome can be identified
from autopsy tissue specimens, plasma or serum and

cerebrospinal fluid at any point of critical febrile illness [13].
Another way of confirming acute infection in autopsy tissue
specimens is detection of viral RNA or antigen by
immunohistochemical or immunofluorescence analysis [14].
Seroconversion of negative immunoglobulin M (IgM)
antibody to positive IgM is also helpful for identification of
acute illness. Determination of fourfold or greater rise in
immunoglobulin G (IgG) antibody titer in coupled serum can
be done for identifying acute and convalescent stage. [13-14].
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Figure 4. Diagnosis of dengue.

As like other viruses, serological tests for dengue are also
available. One of them is microsphere-based immunoassay
(MIA). This may be a future test option. [13, 15-16]. The
principle for MIA is covalent bonding between antigen and
microspheres or antibody and microspheres. The test is
superior upon MAC-ELISA (Avidin Biotin Complex IgM
Antibody capture Enzyme Linked Immunosorbent Assay)
because it is faster [14]. Main technique for MIA is using
lasers to elicit fluorescence. This fluorescence has multiple
wavelengths. [15]. MIA can also be used to differentiate

various viruses through the antibody which is created by its
antigenic response. [13-16].

The biosensor technology has come to use in modern days.
Mass spectrometry (MS) is another technology that can
produce tangible molecular profile of a given virus or
bacteria [17]. Biosensor and MS if used together can develop
a unique system. It can separate rapidly biological
components from complex mixtures [14]. This system will
work by comparing the desirable virus or bacteria with the
database of known pathogen. For this comparison, a powerful
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software system is needed. This software will be used in
biosensor to sense the resultant virus or bacteria. Thus,
within a very short time, a thousand of pathogens can be
identified which will be more time saving [17-18]. The
system will be helpful to identify not only the known
pathogen but also the unknown pathogen which is
unavailable by comparing it to the available bioinformations
in the database. MS will help to identify the serotype along
with its genetic sequence [14, 17-18].

Another one is microarray technology. This technology
makes it possible to identify various nucleic acid fragments
of various viruses in parallel [3, 19]. In this technique
hybridization of genetic material is necessary. Then
amplification of target conserved sequence together with
random based one is done [19-20]. Small oligonucleotides
which are connected with the microarray slide provide
comparatively correct sequence of identification. In the
meantime, larger DNA fragments show more tolerance for
mismatches. It ensures the ability to detect dispersed strains

1. Take Bed Rest

>

3. Take Acetaminophen

[3, 13, 20]. To identify amplified fragments, a scanner which
is based on laser is used. This scanner is acts as a reader and
it is labeled by fluorescent dyes [12-13]. So, to say,
microarray technology will be very much useful to detect
dengue virus as well as other arboviruses in a region [3, 12-
13, 19-20].

6. Treatment

Treatment modalities of present DENV infection is totally
symptomatic and no definitive treatment is available till now
[2, 14]. Now clinicians use acetaminophen for pain reliever
and avoid medicines with aspirin, which could worsen
bleeding [2]. Supportive care which may include followings:
hospitalization, intravenous fluid replacement, respiratory
support if respiratory distress present and prevention of
secondary infections. DHF needs to be treated with
appropriate fluid replacement [2, 14].

2. Drink Plenty of Water

4. Hospitalization if necessary

Figure 5. Treatment of Dengue.

Dengue fever decreases the platelet number [2-4]. The carica
leaf juice proves its efficacy that it can boost up the platelet
counts [21]. This can be a treatment option for dengue fever
[21]. The future treatment modalities may include interferon
treatment as like other flavivirus (hepatitis C), which may
inhibit the envelop protein that help replication [3].

7. Prevention

Currently the preventive measures for dengue include being
safe from mosquito bite and destroying the breeding place of
Aedes aegypti. Therefore, it plays a little value when DENV
spread in densely populated costal area rapidly [2].

Preventive treatment includes the invention of vaccine. Still
progress is very poor because of having multiple serotypes that
is the main hindrance for vaccine. Re-infection with another
serotype of DENV may complicate the disease and may cause
DHF or DSS due to cross-interaction with antibody that was
produced before [8]. The scientists are trying and at present
one vaccine is on clinical trial at phase 3. The first dengue
vaccine is CYD-TDV. Mekxico is the country to make license
this first [22]. It was certified to be used among human aged 9
to 45 years who reside in endemic area. CYD-TDV is a
tetravalent live recombinant vaccine. Sanofi Pasteur has
designed this vaccine. It has 3 dose schedules at 0, 6, and 12
months apart. The vaccine is similar to Yellow fever virus
vaccine though it has huge limitations [22-23].
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8. Conclusion

Thus, the future of DENV diagnosis and treatment will be
based on identification of its total genetic sequence, targeting
its structural and non-structural proteins that can help to
invent its curative and preventive treatment. Diagnostic
methods based on direct isolation of virus and its genetic
sequence, indirect identification of anti-dengue antibody by
various methods including microsphere-based immunoassay
(MIA), mass spectrometry (MS), microarray technology etc.
Therapeutic modalities are supportive care of the affected
person including platelets transfuse or platelets booster
ingredient supplement. But in case of preventive measures
which will eradicate dengue one day as like other viral
diseases i.e. small pox, is still very poor.
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