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Abstract

It is essential to have an accurate and early diagnosis of dengue in order to diagnose dengue virus
infections in a timely manner. Through the utilisation of NS1 antigen and IgM antibody as a fast
diagnostic tool, the purpose of this work is to identify dengue in its earliest stages. In all, 108 serum
samples were collected for the IgM Ab detection of dengue virus infection, whereas 101 serum samples
were collected for the NS1 Ag detection of dengue virus infection. Using independent ELISA Kits, these
samples were analysed to determine whether or not they contained NS1 antigen and IgM antibodies. 19
out of 101 samples were positive for the presence of NS1.There were 33 samples that tested positive for
IgM out of a total of 108. There were 36 positive results across both the 101 and 108 samples. According
to the findings, the ELISA method that was used is suitable for the early detection of dengue and has the
potential to boost the diagnostic effectiveness for early diagnosis.
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Introduction

Infection with the dengue virus is a disease that is spread by mosquitoes and is caused by a virus with a
single strand of positive sense RNA that is a member of the flaviviridae family. It is a sickness that is
becoming more common in tropical as well as subtropical regions. More than 90 nations in Southern
Asia and America, Eastern Mediterranean, Western Pacific, and Africa are affected by the disease, which
poses a threat to billions of people worldwide ™. As a result of the rapid emergence of disease and the
accompanying increase in the incidence and spread of disease, thousands of people die around the world
every year. The virus encodes five unique antigenically related serotypes that induce a range of clinical
sickness ranging from fever to deadly illness, dengue shock syndrome, and hemorrhagic fever. These
serotypes are responsible for the virus's ability to cause these illnesses. The severity of the condition is
used to categorise patients, and Fever, discomfort in the muscles and joints, pain in the brain, nausea,
vomiting, and hemorrhagic symptoms are all clinical hallmarks of the disease. According to the findings
of numerous population-based studies, the most common consequence of dengue virus infection is the
development of asymptomatic illnesses !, Because the disease can advance rapidly even in the absence
of symptoms, a laboratory diagnosis that is done with tests that are quick, accurate, and cost-effective is
essential (. Because diagnostic laboratories in many underdeveloped nations do not have the facilities to
diagnose dengue, it is imperative to identify dengue in its early stages by employing NS1 antigen and
IGM antibody. The quick diagnosis is necessary in order to reduce the risk of complications caused by
the dengue virus, particularly in areas where dengue is more likely to occur. The Aedes aegypti mosquito
is characterised by its black colouring, tiny size, banded legs, and lyre-shaped patterns on its body. It is
common in tropical and subtropical places all over the world and has traditionally been regarded as a key
vector for viral infections such as dengue fever, chikungunya fever, and yellow fever. It often feeds
during the day and lays its eggs on containers used for storage; these eggs have the potential to survive
for longer periods of time and spread to other locations ®!. With the use of enzyme-linked
immunosorbent test, NS 1 ANTIGEN, a non-structural protein that was initially discovered in 2006,
enables quick detection on the very first day of fever, even before the development of antibodies. There
are five different serotypes of the dengue virus: DEN 1, 2, 3, 4, 5. Of these, the three most common are
the NS proteins (NS 1, NS 3, and NS 5) that are detected in flavivirus-infected cells. NS 1 is a
glycoprotein that plays a critical role in the formation of the morphology of viral replication. This
glycoprotein is required for the survivability of the virus. During the acute phase of the infection, it has
been detected in the bloodstream of the majority of individuals who have been examined. The category
of antibodies known as 6 IgM antibodies is the largest one that can be produced by vertebrates. It is the
response that occurs immediately after the first encounter with an antigen. The presence of these IgM
antibodies is diagnostic of a primary infection that has occurred during the past few weeks, and the
detection of these antibodies will assist in the early diagnosis of dengue. Therefore, the purpose and goal
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of the current investigation is to predominantly identify NS1 antigen and IgM antibody in patients for the
purpose of making an early diagnosis of dengue. Second, to provide the most sensitive diagnostic method
for dengue, which makes it possible to begin supportive medication and monitor the risk of
complications such as dengue hemorrhagic fever earlier.

Materials and Methods

The Department of Medicine in association with microbiology at the Dr. S. S. Tania Medical College,
Hospital, and Research Centre in India was responsible for carrying out this research. Patients who had
clinical suspicions of having dengue were recruited to provide their serum for testing for the presence of
NS1 and IgM Ab respectively, and these samples were collected and analysed during the course of the
study. By using ELISA, each sample was analysed to determine whether or not it contained anti-dengue
IGM antibodies and NS1 antigen. The National Institute of Virology in Pune was the source for the kits
that were purchased. In order to carry out this investigation, a total of 17 serum samples and 17 serum
panels were collected.

Results

Table 1: Sensitivity and reliability of the dual method

1tivi 0, [0)
Dengue diagnostics Sen5|t|V|(tlzl/ :A)N[)gs % CI]PP value (between group)
SD Dengue Duo NS1 46.44-94.71 0.14
SD Dengue Duo IgM 15.10-67.26 0.44
SD Dengue Duo NS1/IgM 62.15-100 0.17
Table 2

Sensitivity,[Specificity,| Efficiency, | Positive predictive [Negative predictive
% (N = 17)|% (N = 17)[% (N = 17) value, value,

(95% CI1)~|(95% CI)t| (95% CI) % (95% CI) % (95% CI)

SD Dengue Duo NS1/IgM|84.0-93.16{96.29-100 |88.21-95.28 91.82-100 71.92-86.71

Dengue diagnostics

Discussion

The dengue virus is a member of the family Flaviviridae and the genus Flavi virus. It is an RNA virus
that contains a single strand. There are other major vector-borne viruses, such as the yellow fever virus
and the St. Louis encephalitis virus, which are all members of the same family. The bite of an Aedes
mosquito is the primary route through which the dengue virus is transmitted from mosquitoes to humans.
The disease can be passed on by contact with infected blood or through exposure in healthcare settings,
such as through the use of needles or through instances of vertical transmission . It has been observed
that the global prevalence of dengue fever has increased by a factor of thirty over the past fifty years.
This rise can be attributed, in large part, to migration in population, increasing travel and inadequate
vector control measures . In India, the diagnosis of dengue fever is most frequently carried out with the
assistance of quick kit-based serological testing. The usage of ELISA facilities was difficult to get at the
majority of the diagnostic institutes, and the availability of alternative diagnostic kits on the market was
unregulated by both national and international testing bodies. Because of this, there is a worrying lack of
independent testing of the diagnostic accuracy promised by manufacturers, which may result in incorrect
diagnoses of dengue infection. The bulk of the cases that were evaluated for IgM detection in the study
revealed that the study's range, specificity, and overall accuracy were significantly greater and more
consistent. For the purpose of laboratory diagnosis of dengue virus infection, dengue viremia and
antibody response patterns are the most commonly available tools. The peak of dengue viremia emerges
early in the febrile phase, which has been demonstrated to correspond with the severity of the disease.
The degree of viremia has consequences for case treatment as a result of this correlation. The detection of
NS 1 Ag and IgM antibodies has been the primary method for diagnosing dengue infection ! for quite
some time. It has been demonstrated that NS 1 is a very specific viral marker, which makes it
exceptionally trustworthy for the diagnosis of dengue infection from the very first day of fever onwards.
NS 1 emerges prior to seroconversion and can be detected from day 1 to day 6. The detection of this NS
1 Ag and IgM antibodies has become the key diagnostic criterion for a dengue infection, and it appears
prior to seroconversion 1%,

Conclusion

It is interesting to note that the current findings imply that ELISA, which is utilised for the detection of
NS1 antigen, has become a viable and specific method for the diagnosis of acute dengue infection.
Therefore, using NS1 antigen in conjunction with the dengue IgM test could greatly improve the
accuracy of the diagnosis of infection.
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