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‘ ABSTRACT ’ Introduction-Among the 10 highest priority health issues presented, dengue was identified as one of the four main
infections threatening global health by World Health Organization in 2019. In India, Dengue control comes under the

purview of the NVBDCP, has been impeded by a lack of financial and human resources, poor availability of point-of-care diagnostics, and
ineffective mosquito control methods. The dengue virus (DENV) is an RNA virus belonging to the genus flavivirus, and there are four
serologically and genetically distinct serotypes, DENV 1-4. Infection can occur with any of the four serotypes, and multiple sequential
infections can also occur. Material &Methods- This study was a hospital-based cross-sectional study conducted in the Microbiology
Laboratory of Tertiary Care Hospital . The detection of positive cases was done by estimation of nonstructural protein 1 (NS1) antigen and
immunoglobulin (Ig) M or IgG antibody. Results- 31.8% samples were found positive for dengue fever. Female patients have registered more
(35.29%) positive share than that of male (29.20%) patients. Highest number of positive cases (45.07%) were registered in 19-30years age
bracket followed by 37.5% in age bracket of more than 60 years age . The lowest (16.32%) positive cases were found in children up to the age of
18 years . The platelets count below 25000 ul were recorded only in 2.63% of positive cases. 38.15% of positive cases have more than 200000 pl
platelets. IPD patients had more (38.32%) positive cases than OPD patients (16.67%). Conclusion- In the present study, only the primary
infection of Dengue fever was detected . There was no case found suffering with secondary infection . Dengue hemorrhagic fever (DHF) has not
been noticed in any case. The lowest positive cases were recorded in children. The positive cases have slightly more share in female patients than

male patients . The study revealed more positive cases in IPD patients than OPD patients.
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BACKGROUND

Dengue, a mosquito-borne disease is continuously increasing over the
last few years. Ithas become a major public health concern in India. As
per NCVBDC (National Center for Vector Borne Diseases Control)
data 233251 of dengue were reported in 2022 alone. The number of
cases 1.88 lacs approx. increased from 2020 to 2022 in India . The data
for increase rate of cases every year creates concern for damage to
human life. Surveillance and control on mosquito breeding appears to
be the methods to minimize the damage to human life. With this
concern inmind, the present study is being carried out.

Objectives Of Study

The present study will focus on the outcome of following objectives-

a- Prevalence of Dengue cases in rural area of Mathura district of
Uttar Pradesh.

b- Gender wise impact of virus.

c- Comparative study on infection of virus in children and adults.

d- Agewiserate of infection.

e- Impact of virus in terms of platelets count in Dengue positive

cases.

f-  Impact of virus in terms of IPD v/s OPD treatment of positive
cases.

Inclusion Criteria

The blood samples were collected from the patients having fever,
nausea, vomiting, rash, myalgias, arthralgias and having leukopenia.
The patients with complaint of Abdominal pain, persistent vomiting,
clinical fluid accumulation such as ascites or pleural effusion, mucosal
bleeding, lethargy, liver enlargement greater than 2 c¢m, increase in
hematocrit, and thrombocytopenia were also included. The patients
with hemorrhage and narrowed blood pressure were included on
priority. The febrile patients having excluded from malaria and
enteric fever are included in the study.

Exclusion Criteria

Non febrile patients with no other complaints listed above in inclusion
criteria. Confirmed diagnosed cases for other ailments were also
excluded from the study.

The present study has been carried out on the patients either examined
as OPD patients or admitted in different wards of the hospital with
febrile history. The samples were collected and brought to
Microbiology lab with prior consent of patients of the hospital and
tested .

Study Period — 1" Sept. 2023 to 30" NOV. 2023 ( Three months).

Sample Size —239

Analysis of Data
Chi-Square test and Logistic Regression analysis is being used to
analyze the data.

INTRODUCTION

Dengue is a mosquito-transmitted virus and the leading cause of
arthropod-borne viral disease in the world. It is also known as
breakbone fever due to the severity of muscle spasms and joint pain,
dandy fever, or seven-day fever because of the usual duration of
symptoms. Although most cases are asymptomatic, severe illness and
death may occur. Aedes mosquitoes transmit the virus and are common
in tropical and subtropical parts of the world. The incidence of dengue
has increased dramatically over the past few decades, and the infection
is now endemic in some parts of the world. A few people who were
previously infected with one subspecies of the dengue virus develop
severe capillary permeability and bleeding after being infected with
another subspecies of the virus. This illness is known as dengue
hemorrhagic fever. This activity reviews the etiology, presentation,
evaluation, and management of dengue fever and examines the role of
the inter professional team in evaluating, diagnosing, and managing
the condition."”** Dengue fever is caused by any of four distinct
serotypes (DENV 1-4) of single-stranded RNA viruses of the genus
Flavivirus. Infection by one serotype results in lifelong immunity to
that serotype but not to others.™’. The typical incubation period for the
disease is 4 to 7 days, but it can last from 3 to 10 days. Symptoms more
than two weeks after exposure are unlikely to be due to dengue fever. *
Viremia may be present for 24 to 48 hours before the onset of
symptoms. A complex interaction of host and viral factors then occurs
and determines whether the infection will be asymptomatic, typical, or
severe. Severe dengue fever with increased microvascular
permeability and shock syndrome is thought to be associated with
infection due to a second dengue virus serotype and the patient's
immune response. However, cases of severe dengue do occur in the
setting of infection by only a single serotype. Worsening
microvascular permeability often transpires even as viral titers fall.*’

94198 cases have been reported in india upto 17" Sept.2023 (approx 6
months period) over year 2022 cases of 233251. In Uttar pradesh 5742
Cases reported during the same period over previous year 19821 cases.
Highest 9770 cases have been reported from Kerala in 6 months period
of 2023. Meghalaya state showed lowest 59 cases reported in 6
months."

MATERIALAND METHODS
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This study was a hospital-based cross-sectional study conducted in the
Microbiology Laboratory of Tertiary Care Hospital in rural area of
Mathura district of Uttar pradesh, India, between September 2023 to
Nov. 2023 . Institutional Ethical Committee permission was obtained.
All patients with clinical suspicion of dengue-like illness (DLI),
attending outpatient department (OPD) or inpatient department (IPD),
were included in the study after obtaining their written consent. A
blood sample was collected, and the Dengue Duo rapid card test was
conducted for the detection of nonstructural protein 1 (NS1) antigen
and immunoglobulin (Ig) M or IgG antibody estimation. All positive
samples were tested for IgM enzyme-linked immunosorbent assay
(ELISA) test using MAC-ELISA. Serological detection of viral
antigens (such as NS1) or particular antibodies are the preferred
microbiological assays."

Laboratory confirmation of the diagnosis can be done either directly by
detecting viral components in the blood or indirectly by serological
measures. The choice of test depends on the timeline of the clinical
presentation. During the early illness of the febrile phase, detection of
viral components in the circulation is highly sensitive. Viral nucleic
acid in serum can be detected by means of reverse transcriptase
polymerase chain reaction (RT-PCR) assay or by detection of the virus-
expressed soluble non-structural protein 1 (NS1) by means of enzyme-
linked immunosorbent assay (ELISA)."” Serology to detect IgM and
IgG has a place from the fifth day of illness and also helps in deciding
between primary or secondary dengue infection. A high titre of
haemagglutinin antibodies suggests secondary dengue infection.""*

Antibody tests are commonly used to detect dengue in patients who
have been infected for more than 5 days. These tests detect antibodies
that the body produces against the dengue virus. IgM and IgG are the
two types of antibodies that these tests can identify. [gM antibodies are
produced early in the infection, while IgG antibodies are produced
later on.

Antigen tests are used to detect the presence of the dengue virus in a
patient's blood. These tests are most accurate when performed within
the first five days of symptoms, as the virus can only be detected during
this period. Antigen tests are useful in identifying the specific serotype
of the virus, which can help with disease surveillance and outbreak
response.

Timeline of dengue biomarker appearance in patients experiencing
primary and secondary infection . In primary infection (top panel),
both nonstructural protein 1 (NS1) and virus can be detected from the
onset of disease, with immunoglobulin M (IgM) appearing around day
3 of illness and immunoglobulin G (IgG) appearing toward the end of
the acute period. Secondary infections (bottom panel) are
characterized by the presence of IgG early in the acute phase of disease
and a shorter duration of NS1 and virus detection. Note onset of severe
dengue (dengue hemorrhagic fever [DHF]/dengue shock syndrome
[DSS]), primarily in secondary infections and at a time when virus and
NS levels are falling.”

It is recommended to do the Dengue Fever NS1 Antigen test in the first
5 days of fever. After 7-10 days of continuous fever, the recommended
testis Dengue fever antibodies IgG & IgM."*

Dengue hemorrhagic fever (DHF) can go to a higher grade of fever. It
might also include variable bleeding manifestations, like bleeding
from the nose, vomiting blood, passing blood in the stool; breathing
difficulty; and cold clammy skin, especially in the extremities. During
the second phase, the virus may attack blood vessels, causing
capillaries to leak fluid into the space around the lungs (pleural
effusion) or the abdominal cavity (ascites).

Dengue shock syndrome (DSS) is a severe complication of dengue
fever that is caused when the body's immune system overreacts to the
dengue virus. It can lead to a sudden drop in blood pressure and
dehydration, and if not managed timely, it may lead to multiple organ
failures.

A-Interpreting Dengue Fever Antigen NS1 Results

Result
Negative

Remarks

No detectable dengue NS1 antigen. The
result does not rule out dengue infection.
An additional sample should be tested for
IgG & IgM serology in 7-14 days.

Index
<0.9

09to 1.1 |Equivocal
>1.1 Positive

Repeat sample after 1 week

Presence of detectable dengue NS1
antigen. Dengue IgG & IgM serology
assays should be performed on follow up
samples after 5-7 days of onset of fever,
to confirm dengue infection.
Recommended to do NS1 Antigen by
ELISA in the first 5 days of fever. After 7-
10 days of continuous fever, the
recommended test is Dengue fever
antibodies IgG & IgM by ELISA

Note-

B-ANTIBODY DETECTED REMARKS

IgM Primary Dengue

IgM & IgG Late Primary / Early Secondary
Dengue

1gG Secondary / Past Dengue

Specimen Types

Serum

Interpretation Of Results

1-  Apositive NS1 test result confirms dengue virus infection without
providing serotype information.

2-  Anegative NSI test result does not rule out infection. People with
negative NS1 results have been tested for the presence of dengue
IgM antibodies to determine possible recent dengue exposure.'

Detection of the dengue virus nonstructural protein 1 (NS1) antigen is
suggestive of recent exposure and/or acute infection with dengue
virus. This test should be used for diagnostic purposes only. Dengue
NS1 antigenemia overlaps with dengue virus viremia and can be used
as an acute phase marker for infection.

RESULTS

Blood samples have been collected from febrile patients with
symptoms clinically similar to Dengue .Dengue IgM/IgG serological
test and or NSI. tests being carried out used for testing sera using
standard method.

Table 1- Distribution Of Positive Cases As Per Serological Test-
Total |Positive|% of |Positive|Positive|% of |Total |Positive
sample[sample |positive|sample |sample |IgM positive sample
tested |with  |sample |with |with  |positive|sample |(%)

(n) NS1 with  |IgG IgM samples|(n1+n2
(nl) |NS1I |(n2) (n3) +n3)
239 |53 22.18%|Nil 23 9.62% |76
Table 2- Gender Wise Distribution Of Positive Cases-

31.8%

Gender No. of total sample |Positive sample |% positive
tested (no) sample
Male 137 40 29.20%
Female 102 36 35.29%
Total 239 76 31.8%

Table 3- Distribution Of Cases According To Age Groups-

Age bracket Total sample | Positive sample | % positive
(years) tested (no) (no.) cases

0-18 49 08 16.32%
19-30 71 32 45.07%
31-45 43 13 30.23%
46-60 36 08 22.22%
>60 40 15 37.5%
Total 239 76 31.80%

Table 4- Distribution Of The Cases According To Platelet Count

Platelet count/pl of |No. of |Dengue positive | % of Dengue cases

blood cases |(no.) out of total no of
positive cases

<25000 06 02 2.63%

25000- 50000 10 05 6.57%

50000- 100000 27 18 23.68%

100000- 200000 |84 22 28.95%

>200000 112 29 38.15%

Total 239 76

Table S- Dengue Positive Ratio In IPD & OPD Patients-

Total IPD| Positive |Percent Total OPD|Positive |Percent
Cases (n)|cases (nl)|positive(%)| cases (N) |cases(N1)|positive(%)
167 64 38.32% 72 12 16.67%
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DISCUSSION

Out of 239 total samples tested in Microbiology Lab during three
months period 76 (31.8%) samples were found positive Dengue fever
cases ( Table 1). In one such such study in western Rajasthan in early
2021 ,NSI antigen was detected 62.80% followed by 1gG 33.60%,
30.80% were IgM positive."In other study the number of suspected
patients tested for dengue and positivity by months during 2014-2017.
The mean monthly dengue positivity during 2014-2017 ranged from
7.7%1037.0%" In our study 22.18% samples are NS1 positive, IgG is
nil and IgM positive cases are 9.62% samples. This difference may be
because of change in demography and period of study . Female patients
have registered more (35.29%) positive share than that of male
(29.20%) patients ( Table 2). In one other study carried out in western
Uttar Pradesh , The proportion of male was higher than female among
all seropositive cases, with the ratio of (M:F) 1.54:1 (P <0.0001). The
males were predominately more affected compared to females among
rural (P=0.001) and semi-urban (P=0.016) areas. The positive NS1 (P
= 0.004) and IgM (P = 0.0001) both results were significantly
associated with male gender.”” Highest number of positive case
(45.07%) were registered in 19-30years age bracket followed by
37.5% positive cases in age bracket of more than 60 years age . The
lowest (16.32%) positive cases were registered in children up to the
age of 18 years ( Table 3). In another study carried out in by Kerala
Govt. in 2023 , The overall seroprevalence in the 9—12 year age group
is found low to moderate .There are regional variations; high burden
and low burden clusters co-exist in the same districts. The actual
burden of dengue exceeds the reported numbers. Heterogeneity in
prevalence, the high proportion of inapparent dengue and the
hyperendemic situation suggest the need for region-specific and
targeted interventions, including vaccination.” The platelets count
below 25000 were recorded in 2.63% of positive Dengue cases.
38.15% of positive cases have more than 200000 platlets( Table 4).in
one other sudy 16% of the patients had platelet count <20,000/ul
among which 41% of the patients required platelet transfusion. The
correlation between lower platelet count and transfusion requirement
was found to be statistically significant (P < 0.001).” IPD patients had
more (38.32%) positive cases than OPD patients which was found
16.67% positive patients ( Table 5). As per other study carried out ,
OPD patients were more with 64.80% than. IPD (34.40%) and
emergency (0.8%).”

CONCLUSION

In the present study, only primary infection of Dengue fever was
detected . There was no case found suffering with secondary infection .
Dengue hemorrhagic fever (DHF) has not been noticed in any case
during the study period. The lowest positive cases were recorded in
children. The positive cases have slightly more share in female patients
than male . The present study observed more positive cases in IPD
patients than OPD patients.
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