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ABSTRACT

Background: The growing effect of dengue infection on health and its mortality
is an essential global issue. Therefore, it is of interest to study the current trends
of dengue infection in India. Population explosion, poor waste management and
drainage systems, migration, globalization, rapid urbanization, smart city work
and diseases spread by the day-biting mosquito are the few reasons that dengue
has made its place as one of the fastest emerging viral infections. In India case
detection, case management, and integrated vector control are the main
strategies for dengue prevention and control. Prevention of new incidence of
dengue can be done by timely instituting the vector control measures.
Materials and Methods: A retrospective study was conducted at a tertiary care
centre for a period of 5 years. Samples from patients suggestive of dengue like
illness were received at the department of Microbiology. The serum samples
were tested for NS1 antigen detection, IgM and IgG antibody detection by
Dengue Dayl test (immune chromatography method).

Results & Conclusion: It was observed that Dengue cases start to rise in July
and peaks in October and November and falls in December. The cases are seen
more in monsoon and post monsoon season due to the favourable climate for
the vector to breed and multiply. In the last 5 years it was also observed that the
incidence of Dengue showed a decreasing trend after 2022. This may be due to
the measures taken to control vector and promoting use of personal protection
to get rid of mosquito bite.
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INTRODUCTION

Dengue is one of the top emerging viral diseases. For
the past 20-30 years it was restricted to only a few
states of South and Northern India but in the last
decade it has affected almost all the states of India.[!]
According to a study, an estimated 105 million
infections occur worldwide every year, only 51
million of which are symptomatic, making it a major
public health issue.! The first case of dengue was
reported by Benjamin Rush in 17891. Even though
the first epidemic of dengue was reported from
Chennai in India, the virologically proven epidemic
occurred in Kolkata in the 1950s.1¥) Dengue is
caused by arboviruses of the family Flaviviridae, a

vector borne disease spread by the day-biting
endophilic Aedes mosquito. Its clinical features tend
to be vague and nonspecific, ranging from fever to
hemorrhage and shock. In some cases, the symptoms
worsen to life threatening situations such as “Severe
Dengue,” “Dengue Hemorrhagic Fever (DHF),” or
“Dengue Shock Syndrome (DSS)” and even Death
due to DENV infection.[*!

Population explosion, poor waste management, lack
of proper drainage systems, migration, globalization,
rapid urbanization, deforestation are some of the
reasons for migration of people from rural to urban
areas in search of livelihood. This leads to failure of
the city’s sanitary system resulting in open drainage,
water logging and improper waste disposal which
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causes the vector breading areas to thrive.l”) The
vector is active throughout the year and so is the
disease. The maximum transmission and disease
incidence is seen in months of monsoon and post
monsoon season as it favours the collection of water
at various sites e.g. old tires, coolers, old earthenware
pots, coconut shells etc. which acts as a good
mosquito breeding site.®! Dengue control in India is
based on vector control practices such as indoor
space spraying, fogging, environmental management
and promotion of personal protection.””) Climate
changes favour the survival of vector mosquitoes and
contribute to increased DENV transmission. Several
studies were conducted worldwide to demonstrate
that climatic factors, such as temperature, rainfall,
and humidity are the most important correlates of
dengue transmission and changes in these factors act
as determinants of the intensity and period of
transmission.'%!'?)  Dengue incidence exhibits
seasonal variation. The incidence starts in June,
reaches its peak in post monsoon season of
September, October and slowly falls thereafter.!”)

Immunochromatographic test is used to detect the
NSTlantigen, IgM and IgG antibody in serum samples
of patient as carly as day one for presumptive
diagnosis. These Rapid ICT tests are easy to use and
cost effective. This study was conducted to know the
seroprevalence, seasonal variation, and recent trends
of dengue in last 5 years (2021-2025).

MATERIALS AND METHODS

This retrospective observational study was conducted
in department of Microbiology at tertiary care
hospital in western Maharashtra from January 2021-
December 2025. Samples were obtained from
patients suggestive of dengue like illness. Fresh blood
samples were received in plain vacutainer in serology
section. The serum samples were tested for NSI
antigen, I[gM and IgG antibody by Dengue Day1 test.
(immunochromatography method)

Table 1: Serological tests and their possible interpretations [7,19]

Test results Interpretations
NS1, IgM and IgG all non-reactive Not dengue case
NS1, IgM and IgG all reactive dengue case
NSlreactive Early primary case
IgM reactive Late primary case
NS1+ IgM reactive Early secondary case
NS1+ IgG reactive Late secondary case
IgG Old case

RESULTS

Total 10051 samples were collected in the period of
5 years. Out of which 859 (8.54%) were positive for
NSlantigen, 454 (4.51%) were positive for
antibodies and 194 (1.93%) were positive for both
antigen and antibody.

In 2021, total 1058 samples were collected out of
which 159 (15.02%) samples were positive dengue
cases, 75 (7.08%) were positive for NSlantigen, 62
(5.8%) were positive for antibodies and 22 (2.07%)
were positive for both antigen and antibody. In this
year most of the cases were seen in the month of
August to November.

In 2022 total 1703 samples were collected out of
which 333 (15.55%) samples were positive dengue
cases , 186 (10.92%) were positive for NSlantigen, 77
(4.52%) were positive for antibodies and 70 (4.11%)
were positive for both antigen and antibody. In this
year most of the cases were seen between August and
November.

In 2023 total 2933 samples were collected out of
which 496 (16.91%) samples were positive dengue
cases, 316 (10.77%) were positive for NSlantigen,
134 (4.56%) were positive for antibodies and 46
(1.56%) were positive for both antigen and antibody.
In this year most of the cases is seen between the
months of August to November.

In 2024 total 2700 samples were collected out of
which 348 (12.88%) samples were positive dengue
cases ,200 (7.40%) were positive for NSlantigen, 112
(4.14%) were positive for antibodies and 34 (1.25%)
were positive for both antigen and antibody. In this
year most of the cases is seen between the months of
July to October.

In 2025 total 1665 samples were collected out of
which 167(10.03%) samples were positive dengue
cases ,82 (8.92%) were positive for NSlantigen, 69
(4.14%) were positive for antibodies and 17 (1.02%)
were positive for both antigen and antibody. In this
year most of the cases were seen in the month of
October.

Year wise distribution of dengue

1 J i ]

It last 5 years it was observed that maximum cases
were seen in 2023, there after the cases started to
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decrease. The cases were detected throughout the
year but maximum cases were witnessed in the
monsoon and post monsoon seasons.

Season wise distribution of dengue

In the year 2021 most of the cases were seen in the
month of August to December. In the year 2022 most
of the cases were seen in between July to December.
In the year 2023 most of the cases were seen between
the months of August to November. In the year 2024
most of the cases were seen between the months of
July to October. In the year 2025 most of the cases
were seen between the months of July to November.
Dengue is seen throughout the year, but number of
cases rise in the monsoon and post monsoon season,
there after number of cases falls. This region receives
the rainfall from June to September hence the
maximum cases is seen in these months.

DISCUSSION

Population explosion, poor waste management, lack
of proper drainage systems are some of the causes for
the spread of Dengue infection. The cases were seen
throughout the year, but high in monsoon and post
monsoon season. This is due to water logging areas
which becomes the breading area for the vector.
Western part of Maharashtra receives monsoon in
between June and September. So the cases start
increasing in the month of June and reach maximum
in the month of September and October.

In India, case detection, case management, and
integrated vector control are the main strategies for
dengue prevention and control.[*!

In the present study, total 10051 sample were
collected in a period of 5 years, which showed that
1538 (15.30%) were positive for dengue virus
infection. Similar study done by Prabhu Prakash et
al,!31in western India and Nirmala Poddar et al,l'*l in
eastern India showed 54% and 25% dengue cases,
which is high compared to this study. Another study
conducted by Kalita et al,!'>] reported seropositivity
of 14.85 % which is similar to the present study.
Patient’s with fever & clinically suspected Dengue
like symptoms were tested, for NS1, IgM and IgG.
We found that 8.55% were seen positive for NS1
antigen, 4.51% were positive for antibodies and
1.94% were positive for both antigen and antibody.
Similar study was done Nirmala Poddar et al.['* In
study period of 5 years number of positive Dengue
cases seen in 2021was 14.95%, in 2022 was 20.61%,

in 2023 was 17.38%, in 2024 was 13.07% and in
2025 it was 9.90%.

The rate of dengue cases remains same in 2021 and
2022 slightly increased in 2023 there after started
decline in 2024 and 2025. This may be due to the
awareness created in the public about the spread of
Dengue.

Western part of Maharashtra receives rainfall from
June to August and the cases also spikes in these
months. The Dengue cases are seen more in the
monsoon and post monsoon season. Similar results
were reported by several other authors.[>!4161 The
association between the rainfall and rise in Dengue
cases is observed in other studies also. In Thailand,
significant positive association was found between
two months’ cumulated rainfall and dengue virus
infection at a temperature more than 23.2°C17. In
Singapore, cumulative rainfall has been found to
increase dengue incidence linearly, at a lag ranging
from 5-20 weeks.['®]

Test for NS1 antigen does not show any cross
reaction with Japanese encephalitis virus, yellow
fever virus or any other related viruses of Flaviviridae
family. This makes NS1 detection a reliable and key
test to diagnose early dengue infection. Levels of
sero-markers with respect to duration of dengue are
as follows, NS1 antigen is detectable up to 9 days
from the onset of infection. I[gM antibodies start
rising by 3-5 days and peak in 2 weeks and decrease
to undetectable levels by another 3 months. By the
end of the first week of infection the last sero-marker
IgG antibodies start rising and are detectable for
life.) In this study we can see there is increase in the
NS1 rate 7.08% in 2021, 10.92% in 2022, 10.77% in
2023 then started to decrease to 7.40% in 2024 and
4.98% in 2025.Total 81.25% of cases were primary
dengue cases, which include early as well as late
infection which is similar to study done by Sneha et
al,l’l (81.5%), and in contrast to in a study by
Bhattacharya et al,['¥! (26%). In the present study
secondary dengue infection was 12.35%, while it was
5.9% in study by Bhattacharya et al 18and 0.6% in
study by Sneha et al.l”! A total of 2.99% of cases in
the present study were IgG positive (old dengue
cases) which is much lower than 34.2%]18 and
17.8%7 as reported by other studies. In this study
cases increased in the monsoon season (June) and
reached maximum in the post monsoon season
(October and November); this is supported by studies
done by Atul Garg et al,”% Sneha et al.l’l As this
tertiary care centre is in high-burden urban zone, the
municipal corporation, under the State's National
Vector Borne Disease Control Programme is taking
several measures to eliminate the breeding site of
mosquito by removal of water hyacinth from river
bed, spraying of insecticides to lessen the mosquito
breeding in ponds and pits near the beds of river and
fogging of insecticides to control the mosquito.?!
This has led to gradual decrease in cases over the last
5 years.

Dengue being a vector born disease, educating the
people about using the protective measures to avoid
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the mosquito bite and keeping the surrounding free
from water log play a major role in preventing
Dengue. Insect control department of Municipal
Corporation do periodic visits and take measures to
eliminate the breeding site of mosquito and fogging
especially during monsoon and post monsoon,
prevent the incidence of dengue.

CONCLUSION

Dengue is a major public health problem. More cases
are reported in the monsoon and post monsoon
season, this shows there is a need to strictly
implement the control measures to cut down the
vector breeding site. As Dengue fever can range from
mild disease to very severe dengue shock syndrome,
there is a need to increase the awareness among the
people to take proper care of their surroundings, use
proper protective measures to avoid mosquito bite. A
coordinated action of the local authorities and the
people is required to decrease the incidence of
Dengue.
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