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INTRODUCTION

Dengue, an arthropod-borne viral disease, is caused 
by Dengue virus (DENV) which belongs to the genus 
Flavivirus of  the Flaviviridae family and is transmitted to 
humans through the bite of  infected Aedes mosquitoes.1 It 

is endemic in many tropical and subtropical areas around 
the world and is considered as one of  the major causes of  
mortality and morbidity in these regions.2

DENV has four serologically related but genetically 
distinct serotypes (DENV1, DENV2, DENV3, 
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such as Dengue hemorrhagic fever or Dengue Shock Syndrome. The dominant 
dengue serotypes in a region often change over time and the infecting serotypes 
are seen to have an impact on the clinical presentation and outcome of the patient. 
Aims and Objectives: Finding the proportion of Dengue non-structural protein 1 (NS1) 
reactive cases among patients with fever <5 days as well as molecular detection of 
the prevalent dengue serotypes. Materials and Methods: This study was conducted 
at the Department of Microbiology at Tamralipto Government Medical College and 
Hospital, East Midnapore, West Bengal. Blood collected from patients suffering 
from fever <5 days was tested for Dengue NS1. Samples reactive for Dengue 
NS1 were further tested for dengue serotyping by reverse transcription polymerase 
chain reaction. The results obtained were analyzed and interpreted. Results: Out of 
7574 samples of fever patients tested for dengue NS1, 882 samples were reactive 
and among these 882 NS1  samples, (DENV) ribonucleic acid was detected in 
714 samples. The predominant serotype detected was DENV2 (63.73%) followed by 
DENV3 (26.89%), DENV1 (6.72%), and DENV4 (2.66%). Among the NS1 reactive 
patients, 52  (5.90%) patients suffered from hemorrhagic complications; among 
whom the predominant serotype was DENV2 followed by DENV3. Conclusion: The 
infecting dengue serotype seems to have an impact on the disease severity and early 
detection may help us predict prognosis and need for hospital monitoring, hence 
reducing complications and mortality. Since the region-wise serotypes are diverse 
and change every few years, molecular surveillance helps in the early detection of 
any shift from previously circulating serotypes and thus prepares for handling more 
severe dengue cases.
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DENV4) and infection with them can either lead to 
a mild febrile illness called Dengue fever or a severe 
form of  the disease, such as dengue hemorrhagic fever 
(DHF)/dengue shock syndrome (DSS).2,3 A dengue 
patient, when infected with one serotype, confers lifelong 
immunity against that same serotype but does not confer 
strong immunity against infection with other serotypes. 
DHF/DSS results from immune enhancement after a 
second infection with a heterologous DENV serotype 
and can lead to fatality.4

The predominant serotypes reported from different 
parts of  India during 1982–2015 were DENV2 and 
DENV1 in the northern region, DENV2 and DENV3 
in the southern region, DENV1 in the eastern region and 
DENV2 in the western regions.5 However, the dominant 
dengue serotypes in a region often keep changing over 
time.6 The infecting DENV serotypes are seen to have 
an impact on the clinical presentation and outcome of  
the patient.7,8

Therefore molecular detection of  serotypes in dengue 
patients could be applied for seroepidemiological study 
of  DENV infection9 and will also help in identifying any 
shift from the previously circulating serotypes. This, in 
turn, could be an early indicator for preparing to handle 
more severe dengue cases which may be of  immense 
public health importance. Thus, the present study was 
performed in the district of  East Midnapur, West Bengal 
to identify the different dengue serotypes circulating among 
the population.

Aims and objectives
Finding the proportion of  Dengue NS1 reactive cases 
among patients with fever <5 days as well as molecular 
detection of  the prevalent dengue serotypes.

MATERIALS AND METHODS

This is a hospital-based observational cross-sectional 
study performed at the Department of  Microbiology at 
Tamralipto Government Medical College and Hospital, 
East Midnapore, West Bengal, India for a period of  1 year 
from April 2023 to March 2024.

Blood collected from patients with fever <5  days was 
received from all over the district of  East Midnapore at our 
laboratory and tested for Dengue non-structural protein 1 
(NS1) using DENGUE NS1 Ag MICROLISA ELISA kit 
(J.Mitra). To detect the circulating dengue serotypes from 
the NS1 positive samples, ribonucleic acid (RNA) was 
extracted using QIA amp Viral RNA Mini kit (QIAGEN), 
and the extracted RNA was amplified by real-time reverse 

transcription polymerase chain reaction (RT-PCR) using the 
ALTONA RealStar Dengue Type RT-PCR Kit (ALTONA 
Diagnostics).

Results obtained were tabulated, interpreted, and analyzed 
in Microsoft Office Excel worksheet and SPSS VERSION 
9.0 analysis software.

RESULTS

Out of  7574 samples of  fever patients tested for dengue, 
882  samples were NS1 reactive and among these 882 
NS1 samples, DENV RNA was detected in 714 samples. 
The predominant serotype detected was DENV2 (63.73%) 
followed by DENV3  (26.89%), DENV1  (6.72%), and 
DENV4 (2.66%) (Figure 1).

The age group-wise case distribution for each dengue 
serotype has been shown in Table 1.

The adult age group was the most commonly affected in 
our study followed by the adolescent and pediatric age 
groups and then the geriatric age.

Males were more affected than females, the male: Female 
ratio in our study was found to be 1.6:1. Dengue reactive 
cases were observed throughout the study period with 
an upsurge of  cases during the months of  September, 
October, and November as shown in Figure 2.

Out of  882 dengue NS1reactive cases, 557  (63.15%) 
patients received treatment at home, 259 (29.37%) were 
treated in hospital wards, and 66 (7.49%) patients needed 
admission in an intensive care unit (ICU) as shown in 
Table 2. Out of  the 52 (5.90%) NS1 reactive patients who 
suffered from hemorrhagic complications; 38  73.08%) 
patients were DENV2, 12  (23.07%) were DENV3, 
1 (1,92%) was DENV1 while for one patient no serotype 
was found as shown in Table 3.

Figure 1: Occurrence rate of different dengue serotypes
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DISCUSSION

Among the 882 NS1 reactive patients, the DENV 
serotype was detected only in 714  samples. The reason 
could be because the window for viral RNA detection 
is limited to 2–3 days after onset of  illness and patients 
often arrive at the hospital after 3 days of  onset of  fever. 
All four serotypes were detected throughout the study 
with a predominance of  DENV2 (63.73%) followed by 
DENV3 (26.89%) serotypes which is a similar finding to 
several other studies in India.2,10-13 However few studies 
have shown different findings such as studies by Bharaj 
et al.,14 and Barde et al.,7 where DENV 3 was found to 
be the predominant circulating serotype as well as studies 
by Changal et al.,15 and Patil et al.,16 where DENV 1 
was the predominant serotype. In a study conducted at 
ICMR-National Institute of  Virology Pune, Alagarasu et al., 
found that regional diversity was observed with regard to 
the dominant circulating serotypes in India in the year 2018. 
This explains the diversity of  serotypes found.17

The adult age group was the most commonly affected in 
our study followed by the adolescent and pediatric age 
group and then the geriatric age which is in concordance 
with a study by Racherla et al.,18 The reason for this might 
be due to Dengue being spread by mosquito bites, therefore 
people in crowded areas like workplaces and colleges are 
more likely to be affected.

In our study a male preponderance was observed among 
the dengue NS1 reactive cases which might be explained 
by exposure of  males to more outdoor activities, be it 
occupational or recreational, in a conservative Indian 
society.15,19

Analyzing the month-wise distribution of  dengue cases 
identified, a seasonal upsurge of  cases from September to 
December with a peak in the month of  November, similar 
trends have been observed in other studies done in West 
Bengal.2,20 The correlation of  increased Dengue cases with 
monsoon and post-monsoon season can be explained by 
the fact that stagnant fresh water during the rainy seasons 
favored the breeding of  vector mosquitoes.

While most (63.15%) of  the dengue patients recovered 
at home, few (29.37%) required hospital admission and 
7.49% of  the patients had to be treated in the ICU. 5.90% 
of  the patients suffered hemorrhagic complications among 
whom the predominant dengue serotypes observed were 
DENV2 (73.08%) and DENV3 (23.07%). Various previous 
studies have suggested that DENV2 and DENV3 serotypes 
are associated with more severe disease and a higher 
percentage of  DHF cases21-24 which matches the findings of  
our study. However, in a study by Yung et al., in Singapore 
in 2015, it was observed that DHF was more associated 
by serotype 1 rather than serotype 2.25 Even though many 
studies have shown a correlation of  the severity of  dengue 
infection with DENV 2 and DENV 3 serotype, further 
studies are required to establish a definite link between 
distinct serotypes and severe disease manifestation.10

Table 1: Age‑wise distribution of serotypes
Dengue 
serotypes

Total number 
of cases

0–12 years 13–20 years 21–40 years 41–60 years >60 years

DENV 1 48 3 22 15 5 3
DENV 2 455 30 90 141 153 41
DENV 3 192 25 63 55 34 15
DENV 4 19 2 6 5 5 1

DENV: Dengue virus

Table 2: Treatment facility availed by dengue 
patients
Treatment Number of patients Percentage
OPD 557 63.15
IPD 259 29.37
ICU 66 7.49

OPD: Outpatient department, IPD: In‑patient department, ICU: Intensive care unit

Table 3: Dengue serotypes observed in 
hemorrhagic patients
Serotypes Number of patients Percentage
DENV 1 1 1.92
DENV 2 38 73.08
DENV 3 12 23.07
DENV 4 0 0

DENV: Dengue virus

Figure  2: Month-wise distribution of dengue non-structural protein 
1 case
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Limitations of the study
This study was done in a resource limited settings and only 
data of  one year was taken in the study. It would be a better 
study if  the circulating serotyping pattern of  Dengue virus 
was taken for a continuous stretch of  at least 3 years.

CONCLUSION

The infecting dengue serotype seems to have an impact 
on the disease severity and early detection may help us 
predict prognosis and the need for hospital monitoring 
hence, reducing complications and mortality. The serotype 
detected region-wise is diverse and changes every few 
years, therefore surveillance of  molecular serotypes and 
early detection of  any shift from the previously circulating 
serotypes will be an early indicator for the preparedness 
of  handling more severe dengue cases which may be of  
immense public health importance.
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