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Introduction: Co-infection and co-occurrence of Covid-19 and dengue have introduced a significant
burden on healthcare systems in dengue-endemic regions10. The complexity of diverse disease
severities, prolonged infectious periods, and shared clinical manifestations and pathogenesishave
made their diagnosis, treatment, and resource allocation challenging, particularly in developing
countries in Asia with high prevalence of dengue and other arboviruses. Aim: To assess
seroprevalence of dengue viral infection in patients attending to tertiary care hospital during covid-19
pandemic. Material and methods: All blood samples tested collected from clinically suspected
dengue were tested by rapid qualitative immunochromatographic assay for differential detection of
Dengue Virus (DENV) NS1 antigen, DENV specific IgM and IgG antibodies and the rapid detection
of Dengue infection was performed by commercially available kits. Results: During the study period
of one year, a total 703 samples from suspected dengue patients were tested for dengue NS1, IgM and
IgG serology of which 151(21.5%) samples were positive. Primary dengue infection seen among
141(93.4%), secondary dengue infection among 6(4.0%) and old dengue infection was seen among
4(2.6%). Co-infection of dengue was reported among 4(2.6%) patients who were Covid positive.
Conclusion: This pandemic has further exacerbated the burden in tropical and subtropical regions of
the world, where dengue fever is already endemic to the population. Similar clinical manifestations
shared by COVID 19 have raised concerns especially in dengue endemic countries with limited
resources leading to diagnostic challenges.

Copyright © 2021 Kiranjeet Kaur and Aditi Goyal. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Dengue is a major public health problem throughout tropical
and sub-tropical regions. This disease is caused by any of the
foursero types of dengue virus (DENV), transmitted by
mosquitoes, primarily the Aedesaegypti species and the
development of vaccine still remains a challenging task1,2,3.
Clinical manifestations of dengue virus infection range from
asymptomatic, mild flu-like symptoms, to severe life-
threatening dengue complications such as dengue shock
syndrome (DSS) and dengue hemorrhagic fever (DHF)4.
DHF/DSS cases are associated with a secondary-type dengue
antibody response, which makes the second dengue infection
worse than the first due to “antibody-dependent enhancement
of infection”4.

Dengue virus has antigenically four distinct serotypes which
are called DEN-1, DEN-2, DEN-3, DEN-4. Each serotype of
virus produces a specific, life-long immunity but only a short
term cross-immunity5. Dengue virus infection presents with a
diverse clinical picture that ranges from asymptomatic illness
to DF to the severe illness of dengue hemorrhagic
fever/dengue shock syndrome (DHF/DSS)6. Patients may
present like pain abdomen, bleeding diathisis like rash,
hematuria, respiratory symptoms. Four main characteristic

manifestations of dengue illness are (i) continuous high fever
lasting 2-7 days; (ii) haemorrhagic tendency as shown by a
positive tourniquet test, petechiae or epistaxis; (iii)
thrombocytopoenia (platelet count <100×109/l); and (iv)
evidence of plasma leakage manifested by haemoconcentration
(an increase in haematocrit 20% above average for age, sex
and population), pleural effusion and ascites, etc7.

Dengue virus infection exhibit varied clinical presentation,
hence, accurate diagnosis is difficult and relies on laboratory
confirmation. The condition is usually self-limiting and
antiviral therapy is not currently available. Supportive care
with analgesics, hydration with fluid replacement, and
sufficient bed rest forms the preferred management strategy.
DHS and DHF are fatal complications which are often
associated with infection by second serotype. Novel
coronavirus disease 2019 (COVID-19) is a respiratory illness
caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) was first reported as an outbreak in Wuhan,
China, and spread worldwide, causing a pandemic disease.

The first epidemic of clinical dengue like illness was recorded
in Chennai. In past dengue has assumed pan India proportions.
In fact dengue case fatality rate has been above 1% over last
10 years8. This is due to unplanned urbanization and migration
of population from rural to urban areas with lack of proper
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sanitation facilities, are important factors which have resulted
in an increased burden of dengue in recent times9.

Co-infection and co-occurrence of Covid-19 and dengue have
introduceda significant burden on healthcare systems in
dengue-endemicregions10. The complexity of diverse disease
severities, prolonged infectious periods, and shared clinical
manifestations and pathogenesis have made their diagnosis,
treatment, and resource allocation challenging, particularly in
developing countries in Asia with high prevalence of dengue
and other arboviruses. Clinical symptoms of Covid-19 include
cough, muscle aches, fatigue, skin rash, and petechiae, making
it challenging to differentiateCovid-19 from other endemic
viral infections in the region, such as dengue11, and thus
potentially leading to misdiagnosis12.Beyond the similar
clinical manifestations of Covid-19 and dengue, misdiagnosis
may be due to serological cross-reactivity betweenSARS-CoV-
2 and DENV. It was hypothesized that patients with previous
exposure to DENV possess anti-DENV antibodies that are
cross reactive with SARS-CoV-2 antigens11.

Co-epidemics can create a burden on healthcare systems in the
affected areas. The world, at present, is facing the pandemic of
coronavirus disease. Nonetheless, many areas worldwide
suffer from endemics that are not of less danger than the
current pandemic. During the pandemic, vector control
measures might have decreased in the community and dengue
prevention programs might have been paused in some
countries. Therefore, countries that are experiencing or have
high risk for dengue outbreak should maintain the vector
control measures during the pandemic. A good laboratory-
based disease surveillance is essential for early detection of
outbreaks and also for estimating the disease burden due to
dengue.

Aims & Objectives

To study the seroprevalence of dengue viral infection in
patients attending to a tertiary care hospital during COVID- 19
pandemic.

MATERIAL AND METHODS
The study was conducted in Virology section of Microbiology
Laboratory, A desh Hospital after clearance from research and
ethics committee. All blood samples tested collected from
clinically suspected dengue were tested by rapid qualitative
immunochromatographic assay for differential detection of
Dengue Virus (DENV) NS1 antigen, DENV specific IgM and
IgG antibodies and the rapid detection of Dengue infection
was performed by commercially available kits. The kit
provides two windows, one detection of NS1 antigen and other
for dengue specific IgM and IgG antibodies. All tests in this
study were carried out in accordance with the manufacturer’s
instructions and results were examined and interpreted
accordingly; the blood sample of individuals containing IgM
or/and NS1 were considered as primary/acute dengue
infection, i.e. they were infected by DENV for the first time13.
The tests indicating IgG + IgM/NS1 were considered as
secondary infection, i.e. such patient was already infected by
dengue in past. If the individual was detected positive for IgG
but negative for other tests (IgM and NS1), were considered as
past infection or secondary DENV infection with symptoms.
The presence color line (control) in each result window
indicates a negative result. All positive serum was sent for
confirmation by ELISA method to sentinel surveillance
hospital and followed up for confirmatory results. Clinical data

of patient was collected from the patients record files and
compiled.

RESULTS
During the study period of one year, a total 703 samples from
suspected dengue patients were tested for dengue NS1, IgM
and IgG serology of which 151(21.5%) samples were positive.
A total 461(65.6%) samples were collected from male patients
and 242(34.4%) from female patients. 436(62%) samples were
collected from opd patients and 267(38%) from indoor
patients. Age wise distribution was as shown in Table 1
showing maximum samples were collected from 40-59(23.7%)
age group followed by 20-39(22.2%) years and similar pattern
of positivity. Serological marker distribution was as shown in
Table 2. Primary dengue infection seen among 141(93.4%),
secondary dengue infection among 6(4.0%) and old dengue
infection was seen among 4(2.6%). Co-infection of dengue
was reported among 4(2.6%) patients who were Covid
positive.

Table 1 Age wise distribution of patients

Age in
years

No. of
samples
tested

No. of
samples
positive

Percentage

0-9 59 8 13.5%
10-19 46 10 21.7%
20-39 198 44 22.2%
40-59 232 55 23.7%

>60 Above 168 34 20.4%
Total 703 151 21.5%

Table 2 Serological marker distribution of primary and
secondary dengue infection

Type of dengue serology Number Percentage
Primary dengue infection with only IGM

Positive
61 40.4%

Primary dengue infection with only NS1
positive

48 31.8%

Primary  dengue infection with both NS1 and
IGM Positive

32 21.2%

Number of  secondary dengue infection(IgG
positive with IgM/NS1 or both positive

6 4.0%

No. of old infection (only IgG positive 4 2.6%
Total dengue positive 151 21.5%

DISCUSSION
Dengue has been known to be endemic in India for over two
centuries. It is an important emerging disease of the tropical
and subtropical regions today. This study was conducted to
analyze the seroprevalence of dengue specific antibodies from
patients with clinically suspected dengue fever.

Laboratory diagnosis of dengue infection is crucial as the
broad spectrum of clinical presentations can make accurate
diagnosis difficult. Seroconversion of IgM or IgG antibodies is
the standard for serologically confirming a dengue infection14.

Dengue virus specific IgM antibodies tend to appear as early
as 3 days after infection and remains in circulation for 30 to 60
days. IgG antibodies arise at about 7 days, they reach peak at
2-3 weeks and persist for life. Detection of dengue specific
IgM antibodies allows a provisional diagnosis to be made from
a single serum sample15.

In this study, 21.5% patients had serologically confirmed
dengue infection. In conformation to our findings Garg et al
reported the seroprevalence of dengue infection at a teaching
hospital in northern india to be 19.7%6. A recent study was
conducted in government hospital in delhi, where
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seroprevalence was 19.6%16. However another study was done
on suspected dengue cases ehereseroprevalence was 44.56%17.
A study from central India reported 31.3% patients to be
serologically positive for dengue infection18.

A higher prevalence of dengue infection was seen in males
than in females. The male to female ratio in this study was
1.9:1. This may be representation of those who visited the
hospital to seek care rather than truly infected population.
The age group which was most commonly affected in this
study was 40-59(23.7%)years age group. Our findings were
contrary to those of some Indian studies which had reported
the vulnerability of children to dengue infection6. However a
few hospital based studies have similarly reported increasing
infection rate among adults19.

On the basis of data which was collected, the population of this
study could be categorized into several distinct groups: among
the 703 patients who were screened 21.5% (151) were dengue
positive. 78.5%(552) were dengue non sufferers. 40.4% were
primary dengue cases with only IgM antibodies, 31.8% with
NS1 antigen positive. These included 2.6% old dengue cases
with both IgG antibodies and 4% true secondary dengue cases
with both IgG and IgM antibodies.

A month wise analysis of dengue infections revealed that
dengue cases increased in number gradually from july onwards
and that it peaked in the month of October each year. This
seasonality of transmission of dengue, with an increased
activity post monsoon, was in accordance with reported
patterns of dengue transmission. The presence of stagnating
water after rainfall favours breeding of mosquito vector,
resulting in an increase in dengue cases. Hence it is
recommended that preventive measures should be
implemented during monsoon and post monsoon months.

CONCLUSION
This pandemic has further exacerbated the burden in tropical
and subtropical regions of the world, where dengue fever is
already endemic to the population. Similar clinical
manifestations shared by COVID 19 have raised concerns
especially in dengue endemic countries with limited resources
leading to diagnostic challenges.
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