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Dengue, the most dominant mosquito-borne infectious disease of humans that recurring global health problem. In
Bangladesh, dengue outbreaks are on the increase despite the efforts of the government, and it is not clear what the
understanding of the general Dhaka population towards dengue fever is. This study aims to assess the prevalence of dengue
virus infection among suspected cases through laboratory-based molecular methods. Here, 93 samples from suspected
patients at different diagnostic centers in Dhaka City, Bangladesh, were reported. Suspected samples were analyzed by the
RT-PCR technique. Of the 93 samples tested, 20.43% were positive for dengue virus, while 79.57% were negative. It was
observed that among various age major number of positive cases were male compared to females. In addition, the most
affected age group was 41-60 years (63.16%), followed by 21-40 years (31.58%), while only 5.26% of cases were observed
in individuals aged 18 years or below. This pattern may reflect a male predominance over females, increased outdoor
activity, or occupational exposure among adults, particularly middle-aged groups, which could contribute to a higher
infection risk. These findings highlight the importance of RT-PCR based accurate detection of dengue as well as awareness

and prevention strategies, especially for high-risk demographic groups.
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INTRODUCTION

Dengue, the mosquito-borne infectious disease, has
become a major global public health concern caused by
one of four main dengue virus (DENV) serotypes,
primarily spread by Aedes aegypti—a mosquito species
that thrives in human environments, breeding in water-
related structures like household containers, gutters,
drains, and sewage systems (1-3). Over the past few
decades, dengue cases have risen sharply worldwide,
making it the most rapidly spreading insect-borne vector
disease. Dengue has been classified as one of the top ten
worldwide public health threats by the World Health
Organization (WHO) in 2019 (4). As of March 2025,
more than 1.4 million dengue cases and over 400 related
deaths have been reported across 53 countries or
territories within the WHO Regions of the Americas
(PAHO), South-East Asia (SEARO), the Western
Pacific (WPRO), the Eastern Mediterranean (EMRO),
and Africa (5). About 52% of the world's dengue-at-risk
population resides in South-East Asia, where the first
dengue virus infection was discovered (6). The first

dengue outbreak in Bangladesh was documented in 1964
under the name "Dhaka/Dacca fever," despite the fact
that dengue disease was first described in 1780 (7).
Dhaka, the capital of Bangladesh, has emerged as a
dengue fever (DF) hotspot (8). In addition, dengue cases
surged significantly after 2000, with a particularly high
number of deaths reported during the major outbreak in
2019 (9). A study claimed that the huge migration of
dengue-infected people from Dhaka to other cities
around the country caused this major outbreak in 2019
(8). In 2020, based on the Directorate General of Health
in Bangladesh, a total of 1026 confirmed cases were
reported during the pandemic (10). According to the
Directorate General of Health Services (DGHS), 20
people have died while 2,586 others have been
hospitalized as of 2nd May from dengue so far this year
(11). Based on some studies, an acute dengue outbreak
in the city might be caused by a high population density,
rapid unplanned urbanization, Inadequate dengue
surveillance systems, Neglect of dengue prevention
practices, and climate change (12, 13).
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Dengue fever (DF), caused by dengue virus serotypes
(DENV-1, 2, 3, or 4), can lead to severe manifestations such
as dengue hemorrhagic fever (DHF) and dengue shock
syndrome (DSS) (14). The classification of these four
serotypes is based on the envelope protein's antigenicity,
which is important for understanding the dynamics of
infection and epidemics. When DENV connects to host cell
receptors during infection, the envelope protein merges with
the host cell and enters the cell. It produces certain
neutralizing and protective antibodies, which boosts the host
immune response (15). All four serotypes (DEN-1, 2, 3, or
4) have been documented in Dhaka city since the beginning
of the notable outbreak in 2000, with the DEN-3 serotype
having a higher prevalence in 2003. The DEN-3 serotypes
reemerged in 2017 following a 2013-2016 hiatus, and was
reportedly the most commonly detected serotype during the
2019 outbreak. Therefore, the dengue burden is quite
spatially heterogeneous (for instance, across major
metropoles and smaller cities or between neighborhoods),
although it is not obvious which socio-environmental factors
are most important in causing these risk differences. (3,
16,17,18). Although there isn't a vaccine that can effectively
prevent DF, healthy habits like following genuine counsel,
keeping a good outlook, and doing the right things could
help eradicate the disease (19). Dengue is frequently linked
to urban settings, which offer favorable microclimates and
high densities of Aedes breeding habitat (3, 18). Changes in
community and individual behavior, along with appropriate
government assistance for DF, can help reduce the rising
dengue incidence in Dhaka and, by extension, the entire
nation.

Hence, this study aims to detect and analyze the presence of
dengue virus using molecular diagnostic methods in clinical
samples collected from various diagnostic centers across
Dhaka City, Bangladesh.

MATERIALS AND METHODS

Ethical approval: As this is a retrospective study the ethical approval was not
required.

Study time: This study was done from 1* July to 31 December, 2024.

Inclusion criteria: Suspected dengue cases with positive RT-PCR results were
included. (Fever with any two of nausea/vomiting, rash, aches/pain, leucopenia, any
warning sign, or positive tourniquet test) were screened.

Exclusion criteria: RT-PCR negative samples were excluded from the study despite
the fact that patients produced dengue-like symptoms.

Sample/ specimen collection: A total of 93 samples were collected from a renowned
diagnostic center in Dhaka city. A blood sample was collected and processed as
instructed by the manufacturer following standard protocol (21).

RNA extraction and real-time RT-PCR: DENV genomic RNA was amplified using
a One-Step RT-PCR kit (Qiagen, Hilden, Germany) with serotype-specific primers.
The thermal cycling protocol consisted of: reverse transcription at 50°C for 30 min;
initial denaturation and reverse transcriptase inactivation at 95°C for 15 min (which
also activated the HotStarTaq DNA Polymerase); 35 cycles of denaturation at 94°C
for 30 sec, annealing for 1 min (55°C for DENV-1, 46°C for DENV-2, or 49°C for
DENV-3), and extension at 72°C for 2 min 30 sec; followed by a final extension at
72°C for 10 min. The resulting amplicons were subsequently used as a template for a
nested RT-PCR, performed with primers and according to the manufacturer's
instructions (23).
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RESULTS

Percentage (%) of positive and negative dengue cases:
The test results of patients presenting with symptoms, as
well as those without such symptoms, suggestive of
dengue virus infection, were collected and thoroughly
analyzed. Out of the total 93 tested samples, 20.43% were
found to be reactive, indicating a positive result for
dengue virus infection. In contrast, the remaining 79.57%
of samples were non-reactive, suggesting the absence of
detectable dengue virus at the time of testing.
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Figure 1: Percentage (%) of positive and negative
dengue cases.

Distribution of dengue cases based on gender: The test
results were determined based on the RT-PCR test. A total
of 93 samples were analyzed, and it was observed that
various age number was included in this study. Of the
confirmed dengue cases, 66% positive cases found male
and 34% were female. This study found predominance of
males over females.

Distribution of dengue cases based on age: Among the
93 collected samples of dengue-suspected patients,
individuals from various age groups were represented.
The most affected age group was 41-60 years, accounting
for 63.16% of the total cases. This was followed by the
21-40 years age group, comprising 31.58%, while the
youngest group, aged 18 years or below, made up only
5.26% of the cases.
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Figure 2: Gender distribution of dengue positive test
results.
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Figure 3. Age distribution of dengue positive results.

DISCUSSION

Dengue is a major health problem in Bangladesh. It is
one of the major health threats to the people living in
Dhaka. Over the last 70 years infection rate has
increased dramatically. But the case has increased 9-
fold within the last three years (24). It can be assumed
that the reason behind the high infection rate is
negligence about the cleanliness of the nearby
environment. The government has been warning the
people about the consequences of this alarming rate,
even knowing that these people are not taking the
necessary steps to keep their houses, terraces and open
places. In our study, to detect whether the described
clinical presentations are solely caused by infection
with the dengue virus, samples from all patients were
initially diagnosed by RT-PCR from the patients
Overall, there were nearly 20.4% RT-PCR positive
cases of dengue virus infection. The highest numbers
of cases were recorded in the age group 41-60 years,
and the infection rate between males and females
differs significantly.

The finding of Rahim et.al., 2021, states that less than
5% of DENV-1 and DENV-3 among 161 cases were
positive (22). In contrast to our study, Hossain et.al.,
2025 found 320 confirmed cases out of 364 suspected
cases, where quantitative RT-PCR was used (57.5%)
(25). During the first epidemic in 2000, more than 80%
of cases were adults (> 18 years of age); the peak
number of cases occurred between 18 and 33 years of
age. Likewise, the majority (62%) of the confirmed
cases belonged to the 16-30 age group, with a mean
age of 29 years in the 2002 outbreak (1). In this study,
the most affected age group was 41-60 years (63.16%),
followed by 21-40 years (31.58%), and 18 years or
younger (5.26%). Older adults are more vulnerable to
severe dengue due to factors including a weakened
immune system, increased risk of comorbid conditions
like diabetes and hypertension, and a higher likelihood
of a severe outcome from secondary dengue infection.

19

Molecular diagnosis of dengue in Dhaka, Bangladesh

Also, diagnosis of dengue in older people may be
challenging because of atypical presentations (26).
The present study shows male predominance, with
62.48% male and 31.58% female. Similar to our
study, Rahim et.al., 2021, found male predominance,
with 60.04% male and 39.96% female (22). In three
consecutive years (2017, 2018 & 2019), the 1-10
years age group was the dominating age group,
whereas in 2021, it was 11-20 (27). These findings
suggest that dengue predominantly affects males
than females due to exposure patterns and
healthcare-seeking behaviors (28, 29). It is important
to note that females can experience a higher case
fatality rate in certain demographics (30). The
perceived male predominance can be influenced by
factors like increased outdoor activity and work-
related exposure among males, as well as potential
underreporting or under-hospitalization of severe
cases in females, particularly in some developing
countries. Since there is no definitive cure for
dengue, ongoing surveillance

and proactive preparedness strategies are essential
each year to reduce dengue-related deaths and
illnesses. This study was conducted at a single center
in Dhaka, limiting population diversity. To gain
deeper insights, a large-scale, multi-center
investigation focusing on serotype prevalence is
needed. It is high time dengue must be controlled in
order to save millions of lives. A comprehensive
approach involving environmental management,
community participation, and health system
preparedness is essential for sustainable dengue
prevention in Bangladesh (31).

CONCLUSIONS

The molecular diagnosis of dengue virus in Dhaka's
diagnostic centers reveals a critical landscape. While
conventional methods like serology remain widely
used, RT-PCR testing demonstrably offers superior
accuracy, enabling earlier and more specific
detection of active dengue infections. This precision
is vital for timely patient management and effective
surveillance. However, a significant insufficiency in
RT-PCR technology availability and accessibility
persists across many centers in Bangladesh, limiting
the realization of these diagnostic benefits. This gap
hampers optimal case identification and public
health response. Therefore, it is imperative that
stakeholders, including government health agencies,
private healthcare providers, and international
partners, prioritize investment in and widespread
implementation of RT-PCR-based dengue detection.
Enhancing RT-PCR capacity is essential to improve
diagnostic accuracy, strengthen outbreak control,
and ultimately reduce the dengue burden in Dhaka
and beyond.
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