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Abstract

Background: Dengue viruses have been circulating in
Bangladesh, including the Chattogram region, since 2000.
This study aimed to investigate the dengue virus serotype
patterns in Chattogram during 2022 and 2023.

Materials and methods: The observational study was
conducted at Chattagram Maa-O-Shishu Hospital between
June and December 2022 and from October to December
2023. Patients who showed clinical signs of dengue and
tested positive for the NS1 antigen were included. A total
of 80 patients 68 in 2022 and 12 in 2023 underwent
serotype testing. The 2022 samples were tested at
SlicaGen L.L.C in Texas, USA, while the 2023 samples
were analyzed at ICDDR’B in Bangladesh.

Results: In 2022, 68 samples were tested via qPCR, with
27 (40%) testing positive for dengue. Of those, DENV-1
was found in 25 samples (36.8%) DENV-2 in 3 samples
(4.5%) DENV-3 in 16 samples (23.6%) and DENV-4 in 1
sample (1.5%). The distribution showed that DENV-1
appeared alone in 10 samples (14.7%) DENV-3 and
DENV-4 each in one sample. Co-infections were also
seen: 12 samples (17.6%) had both DENV-1 and 3, and 3
samples (4.1%) had DENV-1, 2 and 3.

In 2023, 12 samples were tested, with 10 (83.3%) testing
positive for dengue. One sample had insufficient material
and another was PCR-negative. Among the positives,
DENV-2 was found in 9 samples (75%) and DENV-1 in 1
sample (8.3%). No co-infections were detected and
DENV-3 and DENV-4 were not identified that year.

Conclusions: All four dengue serotypes were present in
Chattogram in 2022, with DENV-1 and DENV-3 being the
most common. However, in 2023, the cases were primarily
DENV-2, with a few DENV-1 cases. Notably, double and
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triple serotype co-infections were observed during the 2022
outbreak. There appears to have been a shift in dominant
serotypes from DENV-1 in 2022 to DENV-2 in 2023.
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Introduction

Dengue, a fast-spreading disease transmitted by
mosquitoes, has become a major global health
concern and Bangladesh has been particularly
hard hit. The World Health Organization (WHO)
lists dengue as one of the top ten global health
threats.! The disease is caused by the dengue
virus, a member of the Flavivirus family, which is
spread by Aedes mosquitoes. Dengue viruses exist
in four different varieties:

ENV-1, DENV-2, DENV-3 and DENV-4. Each
has unique genetic variants. The specific serotype
involved, and even cases where multiple serotypes
infect the same person, can affect the symptoms
and severity of the disease.”

The genetic diversity of the dengue virus, both in
its serotypes and genotypes, complicates efforts to
manage the disease and increases the risk of
severe outcomes, especially in people
experiencing a second or third infection. Dengue
has now spread to over 125 countries, causing
around 400 million infections and 40,000 deaths
annually.?. About 70% of the global dengue
burden is concentrated in tropical and subtropical
regions, particularly in South and Southeast Asia.®
The NS1 antigen is typically detectable during the
first 4-5 days of the fever phase, when the viral
load is highest. A person who is infected with one
dengue serotype and later contracts a different one
may experience a more severe second infection,
making it vital to monitor the patterns of
circulating serotypes over time. However, in
Bangladesh particularly in Chattogram, there has
been limited documentation of dengue serotypes
among patients. This study aims to point out the
serotypes of dengue virus in NS1-positive cases
over two consecutive years, 2022 and 2023.
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Materials and methods

This observational study was carried out at the
Department of Medicine, Chattagram Maa-O-
Shishu Hospital and the International Center for
Diarrhoeal Disease Research, Bangladesh (icddr, b)
from June to December 2022 and in November
and December 2023. Patients showing symptoms
of Dengue Fever (DF) for less than five days were
included in the study and all underwent a Rapid
Diagnostic Test (RDT) for the NS1 antigen.

Following strict aseptic and universal precautions,
about 3 mL of venous blood was drawn from each
patient and collected in a Serum-Separating Tube
(SST). The serum was then separated by
centrifuging the SSTs and stored in 1.5-mL
Eppendorf tubes. Each sample was initially
screened using the dengue NS1 RDT.

For further testing, the 2022 samples were sent to
SliecaGen L.L.C in the USA, while the 2023
samples were analyzed at the Emerging Infections
& Parasitology Laboratory (EIPL) at icddr,b in
Bangladesh to determine the dengue serotypes.
Informed written consent was obtained from all
participants, and ethical approval was granted by
the respective Ethical Review Boards (ERBs).

Results

27 (39.7%) of the 68 samples examined in 2022
shown positive for dengue viruses using PCR.
The most common serotype identified was
DENV-1, which was present in 25 cases (36.8%)
followed by DENV-3, which was present in 16
cases (23.6%) (Table Ia).

Table Ia Distribution of serotypes in 2022 samples (n=68)

‘ Serotypes [ Number[ ] Percent ‘
DENV-11] 2501 36.8
DENV-2[] 30 4.5
DENV-31] 1601 23.6
DENV-4[] 10] 1.5
Virus detected [ 2701 39.71
Virus not detected [ 410 60.29

Table Ib Serotype distribution in individual test samples
0f 2022 (n=27)

‘ Serotypes [ Number[’] Percent
DENV-11J 1007 37.03
DENV-2 [ 00 00
DENV-3 [ 10 3.70
DENV-4[] 11 3.70
DENV-1+ DENV-3(] 1200 44.44
DENV-1+ DENV-2+ DENV-311 30 11.11

94

JCMCTA 2025 ;36 (1) : 93-96

In 2022, among the 27 PCR-positive samples, 10
cases (37.03%) were DENV-1 only, and 12 cases
(44.44%) were double positive for DENV-1 and
DENV-3. Single cases of DENV-3 and DENV-4
were also identified. Additionally, 3 cases
(11.11%) were triple positive for DENV-1, 2 and 3
(Table Ib).

Table II Serotype distribution in individual samples of
2023 (n=12)

‘ Serotypes [ Number[ Percent
DENV-101 10 8.3
DENV-2[] 90 75.00
DENV-30] 00 00
DENV-4[] 00 00
PCR negativel 10 8.3
Inadequate samples(’] 10 8.3

In 2023, out of the 12 samples tested, 10 (83.3%)
were PCR-positive for dengue. The predominant
serotype was DENV-2, found in 9 cases (75%),
with only one case (8.3%) testing positive for
DENV-1. No cases of DENV-3 or DENV-4 were
detected (Table II).

Discussion

In the current study, DENV-2 emerged as the most
common serotype in 2023, whereas DENV-1 and
DENV-3 were more prevalent in 2022 in
Chattogram, Bangladesh. These shifting trends in
serotype distribution could influence the severity
and outcomes of dengue cases. It’s noteworthy
that all four serotypes were detected during the
2022 outbreak, which is both rare and concerning
for the potential severity of future outbreaks.”> A
shift in the dominant serotype and the re-
emergence of DENV-2 was observed across many
districts in Bangladesh, including Chattogram, in
2023.* This is in contrast to previous years, where
DENV-3 had been the most prevalent serotype in
these areas.’”

There is very little information available about the
variety and evolution of the dengue virus in
Bangladesh, particularly in Chattogram. Previous
studies have examined dengue genotypes but
often relied on very small sample sizes.® While all
four serotypes were present during the 2000-2002
dengue outbreaks in Bangladesh, DENV-3 was the
most common. Serotype data become scarce after
that until 2012. DENV-1 and DENV-2 were later
found to be the predominant serotypes circulating
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from 2013 to 2016 by research conducted by
Muraduzzaman et al.’ According to the current
analysis, the most prevalent serotypes during the
Chattogram dengue outbreak in 2022 were
DENV-1 and DENV-3. Remarkably, DENV-3 and
DENV-2 were the most common serotypes in
2017 after a lapse. DENV-3 has been the
predominant serotype since the significant
epidemic in 2019."° 450 confirmed dengue cases
were included in a 2023 observational research
that was carried out at Dhaka Medical College
Hospital and Chittagong Medical College
Hospital between July and September.!! Of these,
89% of patients with non-severe cases showed at
least one warning sign, but 17% of patients
experienced severe dengue. Severe cases showed
signs of plasma leakage, such as ascites, pleural
effusion and edema. The study suggested that the
resurgence of different serotypes, particularly
DENV-2 in 2023, may have contributed to the
higher number of severe cases during that year's
outbreak, highlighting the need for further
research into these changing trends.

The genetic diversity of the Dengue Virus
(DENV) in Bangladesh is not well documented.
Three DENV-3 genotypes (I, II, and III) and the
cosmopolitan DENV-2 genotype are now in
circulation in the nation.!> The reappearance of
the DENV-4 serotype, which was detected in
2022 after being absent for more than 20 years,
raises serious public health concerns, especially
regarding the risk of severe secondary
infections.!! The emergence of new serotypes is
often linked to factors such as rapid population
growth, mass migration, increased travel from
dengue-endemic areas, changing weather patterns,
unplanned urbanization and a lack of effective
control strategies.’

In 2019, there was a resurgence of DENV-3, which
coincided with DENV-2 losing its status as the
dominant serotype. That year saw an unprecedented
dengue outbreak, with approximately 100,000 cases
officially reported more than double the number of
all cases reported since 2000."* A high death toll
was also noted in 2022 and a similar pattern
emerged in the dengue surge of 2023, which saw
record-breaking numbers of cases and fatalities.
This surge was marked by another shift in
dominant serotypes, with DENV-2 becoming
more prevalent again as DENV-3 receded.*
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Limitations

However, the small sample size and the limited
timeframe of the study may not fully represent the
overall serotype distribution in the region. Despite
some limitations, the study underscores the urgent
need for robust dengue surveillance and public
health interventions to mitigate the impact of
future outbreaks in Bangladesh and the global
community.

Conclusion

This study provides a snapshot of the dengue
situation in Chattogram, Bangladesh, during the
2022 and 2023 outbreaks. In 2022, all four dengue
serotypes were present, with the unique finding of
multiple serotype infections in some patients. In
contrast, DENV-2 emerged as the dominant
serotype in 2023.

Recommendations

The study's findings also highlight the need for
ongoing surveillance and further research into the
serotype distribution and genetic diversity of the
dengue virus in Bangladesh, particularly given the

limited data available from regions like
Chattogram.
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