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ABSTRACT

Introduction: Dengue virus of the Flaviviridae family is the
causative agent of dengue fever. The Aedes aegypti mosquito
is the main vector for its transmission. Though, the cases of
dengue fever are mild and self-resolving, there can be fatal
complications like Dengue Haemorrhagic Fever (DHF) and
Dengue Shock Syndrome (DSS).

Aim: To study the trends in the seroprevalence of dengue in
serum samples of suspected cases.

Materials and Methods: The present study was a cross-
sectional study which was conducted from January 2017 to
December 2019, at Belagavi Institute of Medical Sciences
(BIMS), Belagavi, Karnataka, India. The serum samples were
collected from suspected dengue fever cases and tested by
Immunoglobulin M (IgM) capture Enzyme Linked Immunosorbent
Assay (ELISA), to detect IgM antibody against dengue virus and
NS1 capture ELISA for dengue NS1 (nonstructural protein 1)
antigen using ELISA kits manufactured by National Institute of

INTRODUCTION

Dengue, a mosquito-borne infection is caused by a RNA virus of
the Flaviviridae family. The four distinct serotypes of this virus which
cause infections are DENV-1, DENV-2, DENV-3 and DENV-4. The
main vector for transmission of dengue is the female Aedes aegypti
mosquito followed by Aedes albopictus [1]. As Dengue is a rapidly
spreading tropical disease World Health Organisation (WHO) has
declared it a global threat [2]. There has been a drastic increase
in the global incidence of dengue in recent years. There are an
estimated 390 million infections each year. The number of dengue
cases reported to WHO have increased ~6 fold, from <0.5 million in
2010 to over 3.34 million in 2016 [3].

Though most of dengue fever cases are mild and self resolving, it
can lead to fatal complications like DHF and DSS [3]. Majority of the
cases being asymptomatic during the initial stages of dengue infection,
contribute widely to the spread of the disease. Cases of dengue fever
usually present with high-grade fever, headache, muscle and joint pains,
retro-orbital pain and skin rash. Plasma leakage, haemoconcentration,
haemorrhagic shock and multiple organ failure causing mortality is
seen in severe Dengue [4]. Probable Dengue Fever (DF) is defined as
an acute febrile iliness with two or more of the following manifestations:
headache, retro-orbital pain, myalgia, arthralgia, rash, haemorrhagic
manifestations and leucopenia. Confirmed dengue fever is a case
confirmed by laboratory criterion [3].

The diagnostic modalites commonly used for dengue
infection are detection of specific antigen and antibodies
by ELISA, immunohistochemistry, immunofluorescence,
immunochromatographic test, virus isolation, detection of viral
RNA by molecular techniques using Nucleic Acid Amplification
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Virology (NIV), Pune. The tests were performed according to the
manufacturer’s instruction. The data obtained from the study
was analysed using descriptive statistics.

Results: A total of 8,992 serum samples were tested over a
period of three years, of which 1,340 (14.90%) were positive for
dengue infection. Among which 1,048 (78.21%) were positive
for anti-dengue IgM antibodies, 109 (8.13%) were positive for
NS1 antigen and 183 (13.66%) were positive for both. Most
affected age group was 11-20 years and male to female ratio
was 1.18:1. The seasonal peak was observed in monsoon i.e.
month of June (15.52%) followed by August (12.02%).

Conclusion: Seroprevalence of dengue infection being critical
signifies the importance of detection of both IgM antibodies
and NS1 antigen for diagnosis of dengue infection. The study
also identifies younger population being at higher risk and also
monsoon as the most favourable season for viral transmission
in this region and highlights the importance of concerted efforts
towards disease control and prevention.

Technology (NAATs) like Reverse Transcriptase Polymerase Chain
Reaction (RT-PCR) [6]. Viral culture and NAATs need specialised
and expensive infrastructure and expertise. In systems with limited
infrastructure, less expensive tests to detect specific dengue NS
Antigen, anti-dengue IgM and IgG antibodies can be used for early
detection of infection and hence early intervention.

IgM antibodies appear first and can be detected about a week after
infection. They peak by 2-4 weeks after the onset of illness. They are
found in detectable levels for around three months. IgM detection
indicates, a recent infection with dengue. IgG antibodies take longer
to develop as compared to IgM. But they remain in the body for
years and indicate a past infection [7]. Acute dengue infection can
also be diagnosed by detecting the specific NS1 Ag [8]. Dengue
NS1 antigen is a highly conserved glycoprotein, produced in both
membrane-associated and secretion forms and is detectable in day
1 of fever [9].

Seroprevalence of dengue from North Karnataka region ranged from
6.8% [10] to 45.7% [11] from 2013 to 2019. Thrombocytopenia
and leucopenia cases were shown to be as high as 36.26% [12]
to 82% [13] and 55.17% [12] to 26% [13] respectively, however
there was no mortality. Keeping in view the change in the trends in
seroprevalence of dengue with regards to seasonal variations and
the passing years, this cross-sectional study was undertaken to
analyse the trends in seroprevalence of dengue in a Medical college
of a Northern district of Karnataka between 2017 and 2019.

MATERIALS AND METHODS

This cross-sectional study was conducted over a period of three
years from January 2017 to December 2019 in Belagavi Institute
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of Medical Sciences, Belagavi, Karnataka, India. Ethical clearance
was taken from Institutional Ethical Committee (IEC) (BIMS-
IEC/93/2019-2020) and informed consent was taken from the
patients.

Sample size calculation: Sample size was calculated by referring
to the three year study conducted by Shah PS et al., [14].

Inclusion criteria: Patients clinically suspected of dengue infection
and who fulfilled the WHO case definition for dengue fever [15]
attending Out Patient Department (OPD) and admitted in the
wards of Belagavi Institute of Medical Sciences, Belagavi, were
included.

Exclusion criteria: Patients with previously diagnosed dengue
infection and other proven aetiology of fever (non dengue cases like
malaria, tuberculosis, typhoid, etc.) were excluded from the study.

Study Procedure

Blood samples of 8,992 patients having acute febrile iliness clinically
suspected to have dengue fever [5,12] attending OPD or admitted in
the wards were considered. The samples were collected from both,
patients who came in acute and in early convalescent stages. Those
patients who came with fever of one to four days were considered
as in acute stage, while those with fever of more than five days
were in early convalescent stage. Most of the samples were tested
immediately, using serum obtained after centrifugation of the blood
at 3000 revolution per minute (rpm) for 5 min. If immediate testing
was not possible, samples were stored at 2-8°C.

Serum samples were tested for IgM anti-dengue antibody and
NS1 antigen using IgM antibody capture ELISA kit and NS1
Capture ELISA kit supplied by NIV, Pune (Arbovirus Diagnostic NIV,
Pune, India) respectively. The tests were performed following the
manufacturer’s instruction.

STATISTICAL ANALYSIS

Descriptive statistics was used to analyse the collected data and it
was presented in the form of tables and graphs.

RESULTS

A total of 8,992 serum samples (probable dengue cases) were
tested over the period of three years, of which 1340 (14.90%) of
the samples were confirmed to be positive for dengue infection
and 286 (3.18%) were severe dengue cases [Table/Fig-1]. Highest
Dengue positive cases were seen in the year of 2017 i.e., 493 of
2613 (18.87%), least being in 2018 i.e., 329 of 2806 (11.73%)
[Table/Fig-1]. Among 1340 confirmed cases, 1048 (78.21%) were
positive for anti dengue IgM antibodies, 109 (8.13%) were positive
for NS1 antigen and 183 (13.66%) were positive for both anti-
dengue IgM antibodies and NS1 antigen [Table/Fig-2]. All the age
groups were affected, of which the most affected age group was

Dengue cases 2017 2018 2019 Total cases
Probable 2613 2806 3573 8992
Confirmed 493 (18.87%) | 329 (11.783%) | 518 (14.50%) | 1340 (14.90%)
Severe 96 (3.67%) 32 (1.14%) 158 (4.42%) 286 (3.18%)
[Table/Fig-1]: Spectrum of dengue cases over three years.
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[Table/Fig-2]: Year-wise seropositivity of dengue cases.

11-20 years with 401 cases (29.93%) followed by 21 to 30 years
with 332 cases (24.78%) [Table/Fig-3]. Male to female ratio was
1.18:1. Affected males were 724 (54.03%) and females were 616
(45.97%) [Table/Fig-3].

The maximum number of cases was seen during the monsoon
period with highest seasonal peak in the month of June 208
(15.52%) followed by August 161 (12.02%) [Table/Fig-4].

DISCUSSION

Following malaria, dengue fever is ranked the second most
prevalent mosquito-borne infection in recent years. Dengue
fever cases have reached 40 million and DHF cases are nearing
an unsettling figure of several lacks per year [16]. India has been
declared as hyper endemic for dengue by WHO and the frequency
of cyclical dengue epidemics are found to be increasing here
[17]. The reported annual number of dengue cases has been
rising steadily [18,19].

This study tested a total of 8,992 serum samples from clinically
suspected patients over a period of three years, of which 1340 of the
samples were positive for dengue infection accounting for the overall
seroprevalence of 14.90%. Similar prevalence was also seen in the
studies conducted by Shah PS et al., (15.3%) [14] Vidyasagar K and
Venkatesha D (14.33%) [20], KalitaJM et al., (14.85%) [21] and Madkey
MV et al., (12.37%) [22]. However, in various other studies conducted

I 2017 2018 2019 Total Positive cases (n=1340)

(years) Male Female Total Male Female Total Male Female Total Male Female Total
0-10 38 64 102 45 31 76 68 34 102 151 129 280 (20.90%)
11-20 80 76 156 40 50 90 60 95 155 180 221 401 (29.93%)
21-30 69 62 131 50 27 77 76 48 124 195 137 332 (24.78%)
31-40 30 24 54 23 15 38 42 19 61 95 58 163 (11.42%)
41-50 12 14 26 15 07 22 30 12 42 57 33 90 (6.72%)
51-60 04 12 16 05 05 10 12 08 24 21 29 50 (3.73%)
61-70 04 01 5 09 05 14 05 01 6 18 07 25 (1.86%)
71-80 02 2 - 0 02 01 3 04 01 5(0.37%)
81-90 - 0 02 - 2 - 01 1 02 01 3(0.22%)
91-100 01 - 1 - - 0 - - 0 01 - 1(0.07%)
Total 240 253 493 189 140 329 295 223 518 724 (54.03%) 616 (45.97%) 1340 (100%)

[Table/Fig-3]: Age and gender-wise distribution of dengue seropositive cases over three years.
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[Table/Fig-4]: Seasonal distribution of dengue seropositive cases.
Sl Duration of Seroprevalence
no. Study the study Place of dengue
2017 to North
01 Present study 2019 Karnataka 14.90%
) 2010 to . o
02 | PadhiSetal, [6] 2012 Odisha 20.05%
. 2013 to North o
03 | Umar N and Mir BA[10] 2019 Karnataka 6.8%
Kumar MS and North o
04 Sheethal S, [11] 2014 Karnataka 45.7%
. 2014 to North
05 | Biradar Aetal., [12] 2015 Karnataka 20.42%
06 | Shah PSetal., [14] 2014 1o Maharashtra 15.3%
2016
Vidyasagar K and South o
o7 Venkatesha D, [20] 2019 Karnataka 14.33%
08 | Kalita UM et al., [21] 201410 Rajasthan 14.85%
2018
09 | Madkey MV et al., [22] 2(2)(1)250 Maharashtra 12.37%
2013 to Southern o
10 | Sahu SKet al., [23] 2016 Odisha 9.6%
Dinakar A and Singh 2012 to o
11 J, [24] 2017 Uttar Pradesh 51.22%
12 | Islam A et al., [25] 2011 1o South Delhi 58.98%
2017
13 | Neralwar A et al., [26] 2014 to Raipur 32.86%
2015
Deasi SS and Desai o
14 v, [27] 2014 Maharashtra 32.72%
15 | Mehta KD et al., [28] 2008 10 Guiarat 28%
16 | Sathish JV et al., [29] 2017 South 20.46
Karnataka
2005 to o
17 | Ukey PM et al., [30] 2006 Maharashtra 31.3%
) 2013 to o
18 | Goswami L et al., [31] 2016 Assam 20%
19 | Karoli Retal., [32] 2010 Uttar Pradesh 39%
Ahmed NH and Broor ’ o
20 S [33] 2010 Delhi 38.9%

[Table/Fig-5]: Previous trends in seroprevalence of dengue infection [6,10-12,14,

20-33].

in India between 2013 and 2019 the seroprevalence ranges from as
less as 6.8% (Umar N and Mir BA) [10], 9.6% (Sahu SK et al.,) [23]
to as high as 51.22% (Dinakar and Singh J) [24] and 58.98% (Islam
A et al.,) [25]. [Table/Fig-5] shows comparison of seroprevalence of
present study with other studies [6,10-12,14,20-33].
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Out of 1340 (14.90%) positive cases in the present study, 1048
(78.21%) were positive for anti dengue IgM antibodies, 109 (8.13%)
were positive for NS1 antigen and 183 (13.66%) were positive for both
anti dengue IgM antibodies and NS1 antigen. Similar pattern was
observed in the study conducted by Neralwar A et al., [26] and Desai
SS and Desai SV [27]. However in the study conducted by Vidyasagar
K and Venkatesha D [20] contrasting results were observed i.e. 73%
were positive for NS1Ag and 18% for IgM. The variation in the results
observed in different studies can be attributed to the type of serum
samples tested whether they are acute or convalescent phase samples
and the results of present study signify the importance of testing both
IgM antibodies and NS1 Ag to diagnose Dengue infection.

Fluctuating seroprevalence of dengue infection was seen from 2017
to 2019. The decrease in the dengue cases was seen from 2017 to
2018 i.e. 18.87% to 11.73% and again there was a raise in 2019
i.e. 14.50%. Similar trend was also observed in study conducted in
Odisha between 2013 and 2016 by Sahu SK et al., [23]. Whereas
in most of the studies conducted in India there was a constant
rise in the seroprevalence with each year [6,28]. The increase in
prevalence in 2019 could be due to the heavy rainfall and flooding
during monsoon in 2019 in South India including Karnataka and
Maharashtra [34,35].

There was no mortality but morbidity was high as the most affected
population belonged to the teenage (11-20 years) and productive
age group (21-30 years) followed by paediatric population (0-10
years) 29.93%, 24.78% and 20.90% respectively. The elderly
population was least affected. The low prevalence of dengue
infection among the extremes of age groups may be because of
restricted outdoor exposure and sheltered living. Similar results were
observed in studies conducted by Vidyasagar K and Venkatesha D
[20] and Padhi S et al., [6]. However in most of the studies, paediatric
population was shown to be at higher risk [10,29].

Slight male dominance was seen in the present study with affected male
to female ratio of 1.18:1. Similar results were found in studies done by
Deasi SS and Desai SV [27], Vidyasagar K and Venkatesha D [20] and
Ukey PM et al., [30]. However female dominance was also seen in few
studies [6,16,19]. The lesser gender difference in the dengue cases could
be due to equal outdoor activities performed by both the genders.

Number of cases was seen to be more during monsoon i.e. month
of June (15.52%), August (12.02%) and then July (10.67%). This
may be attributed to the increase in vector density during the
monsoons and occupational/agricultural activities of the population
of Belagavi district. Whereas most of the other studies conducted in
India showed that there was a rise in the number of cases after the
rainy season with seasonal peak in the month of December (Umar
N and Mir BA) [10], October (Mehta KD et al.,) [28] and September
(Padhi S et al.,) [6]. However few studies also showed monsoon
peak of cases in the month of August [20,29].

The present study was epidemiologically relevant as large number
of cases have been tested compared to other studies from this
region. Early detection and management was possible as both IgM
antibody and NS1 antigen were detected by using ELISA test unlike
rapid tests utilised in other studies. Study results were in good
correlation with the other studies conducted across the country.

Limitation(s)

Study would have been made more clinically oriented if correlation
with other markers like platelet count, leucocyte count and history
of transfusions would have been done.

CONCLUSION(S)

The seroprevalence of dengue infection was found to be critical in
this study and it also signifies the importance of detection of both
IgM antibodies and NS1 Ag for early diagnosis and management
of dengue infection. The study also identifies younger population
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being most vulnerable for infection and also assessed the seasonal  [17]

trend of dengue infection and identifies monsoons as the most
favourable season for transmission of the virus. There is a need to
fortify coordinated vector control measures during the monsoons
with focus on personal protective measures among children and
young population.
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