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Background: The 2023 dengue outbreak has proven that dengue is not only an 
endemic disease but also an emerging health threat in Bangladesh. Integrated 
studies on the epidemiology, clinical characteristics, seasonality, and genotype 
of dengue are limited. This study was conducted to determine recent trends 
in the molecular epidemiology, clinical features, and seasonality of dengue 
outbreaks.

Methods: We analyzed data from 41 original studies, extracting epidemiological 
information from all 41 articles, clinical symptoms from 30 articles, and 
genotypic diversity from 11 articles. The study adhered to the standards of the 
Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) 
Statement and Cochrane Collaboration guidelines.

Results: A total of 565,438 dengue cases and 2,587 fatalities were documented 
from January 2000 to March 2024. Notably, 60% of cases during the 2019 and 
2023 outbreaks were reported in regions previously considered non-endemic. 
Fatalities were more frequent among women (70%). The majority of the studies 
(95–100%) used the NS1Ag test, followed by IgG or IgM and RT-PCR tests. 
New hotspots of dengue transmission were identified in the southern (Khulna, 
10.8% and Barishal, 11.8%) and southeastern (Chattogram, 13.8%) regions of 
Bangladesh. Serotyping was conducted on 92.4% (1,456 of 1,575) of isolates 
between 2012 and 2023. Of the four serotypes, DENV3 was the most prevalent 
(57%), followed by DENV2 (30%), DENV1 (11%), and DENV4 (<1%). Genotype 
DENV3-I (43 of 59 isolates) was the most prevalent, followed by DENV3-II (8 
of 59). The highest frequency of dengue cases was observed in August (26.3%), 
followed by September (22.5%), October (20.2%), and November (13.08%). 
Fever (90.51, 95% CI 85–100%) was the most prevalent symptom, followed by 
headache (57.98, 95% CI 12–100%), vomiting (51.16, 95% CI 23–91%), abdominal 
pain (34.12, 95% CI 12–85%), and myalgia (25.53, 95% CI 13–85%), respectively.
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Conclusion: This study provides integrated insights into the molecular 
epidemiology, clinical features, seasonality, and transmission of dengue in 
Bangladesh and highlights research gaps for future studies.
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Introduction

Dengue is an acute febrile disease caused by the dengue virus, 
which can now spread to more than 125 countries worldwide (WHO 
Dengue fact sheet, 2024). According to the World Health Organization 
(WHO), confirmed cases of dengue have increased from 505,430 in 
2000 to 5. 2 million in 2019 (WHO Dengue fact sheet, 2024; 
Hadinegoro, 2012; Health bulletin on current Dengue situation 
published by DGHS, 2024; WHO, 2024; Deen et al., 2006; Prattay 
et al., 2022). It is estimated that 300 million cases of dengue occur, 
with 100 million cases reported clinically every year worldwide. 
Furthermore, 4 billion people are at risk of contracting dengue (WHO 
Dengue fact sheet, 2024; Health bulletin on current Dengue situation 
published by DGHS, 2024; Guo et al., 2017; Prattay et al., 2022). The 
perception that dengue is confined to tropical and subtropical areas is 
changing, as recent global expansion of cases has been documented 
(Health bulletin on current Dengue situation published by DGHS, 
2024; WHO, 2024; Deen et  al., 2006; Prattay et  al., 2022; 
Muraduzzaman et al., 2018).

The dengue virus is transmitted from human to human by Aedes 
spp. mosquitoes. However, in the last decade, these vectors have 
rapidly spread to distant regions beyond the traditional endemic areas, 
becoming established in regions previously unexposed to dengue 
(WHO, 2024; Islam et  al., 2022b; Ahmed et  al., 2016). Rapid 
transportation, increased travel, and the mosquitoes’ adaptation to 
new environments have significantly contributed to this 
widespread transmission.

Bangladesh is classified as an endemic region for dengue fever 
(Prattay et al., 2022; Muraduzzaman et al., 2018; Islam et al., 2022b; 
Ahmed et al., 2016; Islam et al., 2019; Islam et al., 2022a; Khan et al., 
2021; Hasan et al., 2021a; Yang et al., 2023; Rafi et al., 2020). The 
first case of dengue was reported in early 2000, and outbreaks have 
been reported regularly in Bangladesh since 2000 (Health bulletin 
on current Dengue situation published by DGHS, 2024; WHO, 
2024; Deen et al., 2006; Prattay et al., 2022; Islam et al., 2022a; Khan 
et al., 2021; Hasan et al., 2021a; Yang et al., 2023; Rafi et al., 2020; 
Shultana et  al., 2019). However, the lack of strong and effective 
surveillance has likely led to an underestimation of the true number 
of cases and fatalities. Recent larger outbreaks, including 101,500 
cases in 2019 and 321,073 cases in 2023, have spread across the 
majority of the non-endemic regions in Bangladesh, posing a major 
health threat (Hossain et al., 2023; Health bulletin on current 
Dengue situation published by DGHS, 2024; Rafi et  al., 2020; 
Shultana et al., 2019; Mahmood et al., 2021; Yesmin et al., 2023b; 
Rahim et al., 2023). After COVID-19, dengue has emerged as a 
major public health issue, with 1,705 people dying from the 
outbreak in 2023 (Health bulletin on current Dengue situation 
published by DGHS, 2024; WHO, 2024). Many non-endemic 
regions have now become hotspots of dengue transmission. 
Without effective treatment and prevention measures, the ongoing 

spread of dengue has become an alarming global health concern 
(Ahmed et al., 2016; Hasan et al., 2021a).

The dengue virus is a single-stranded, positive-sense RNA virus 
with a genome of approximately 11,000 bases (Prattay et al., 2022; 
Muraduzzaman et al., 2018; Islam et al., 2022b). The genome encodes 
three structural proteins—capsid protein (C), membrane protein (M), 
and envelope protein (E)—as well as seven non-structural proteins: 
NS1, NS2a, NS2b, NS3, NS4a, NS4b, and NS5. Dengue virus has been 
classified into four serotypes: DENV-1, DENV-2, DENV-3, and 
DENV-4. Based on the genetic and phylogenetic analysis, each 
serotype is further divided into different genotypes (WHO Dengue 
fact sheet, 2024; WHO, 2024; Islam et al., 2006; Aziz et  al., 2002; 
Sultana et  al., 2020; Hossain et  al., 2003). However, genotypic 
surveillance data for the dengue virus is significantly lacking in 
Bangladesh (Health bulletin on current Dengue situation published 
by DGHS, 2024; Prattay et  al., 2022; Amin et  al., 2022; Kabir 
et al., 2020).

According to the WHO dengue case classification (WHO, 2009), 
cases of dengue can be classified as dengue without warning signs, 
dengue with warning signs, and severe dengue (Hadinegoro, 2012). 
Symptomatic infection can manifest as undifferentiated fever (viral 
syndrome), dengue fever syndrome (DFS), or dengue hemorrhagic 
fever (DHF). In many cases of DFS, unusual hemorrhaging may 
be present, while some DFS cases occur without hemorrhaging. DHF 
can be further classified into cases with or without shock, with dengue 
shock syndrome (DSS) representing the more severe form 
(Hadinegoro, 2012; Deen et al., 2006).

The majority of the cases are reported to be  mild, with 
asymptomatic or mildly symptomatic infections. Common symptoms 
include fever (104°F), headache, muscle pain, pain behind the eyes, 
joint pain, nausea, vomiting, rash, and swollen glands (Hadinegoro, 
2012; Deen et al., 2006). In severe cases, symptoms such as acute 
abdominal pain, continuous vomiting, breathing difficulties, bleeding 
from the gums or nose, blood in vomit or stool, restlessness, excessive 
thirst, pale and cold skin, and weakness are commonly reported 
(Hadinegoro, 2012; Deen et  al., 2006). This study addresses the 
existing gap in integrated research on the prevalence, clinical 
symptoms, molecular epidemiology, and seasonality of dengue in 
Bangladesh. The main aim of this study was to evaluate the existing 
data on the molecular epidemiology and clinical characteristics of 
dengue outbreaks in Bangladesh.

Methods

Definition

The epidemiology of the dengue virus in this study was defined as 
the distribution and determinants of outbreak in various populations, 
as well as the steps taken to reduce the health effects on those 
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populations (Hadinegoro, 2012; WHO, 2024; Deen et  al., 2006). 
Clinical symptoms included both the signs and symptoms observed 
during and after the confirmation of the dengue infection. 
Transmission was defined as the spread of the dengue virus from 
infected humans to healthy humans through mosquito vectors (Sharif 
et al., 2023a).

This study included previous studies that provided data on the 
epidemiology, clinical symptoms, genetic diversity, and seasonality of 
the dengue virus. The reported cases were confirmed using NS1 and/
or IgM/IgG tests and/or RT-PCR, with molecular sequencing 
confirming dengue positivity (Hadinegoro, 2012; WHO, 2024; Deen 
et  al., 2006). This study was conducted in accordance with the 
standards of the Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) Statement and Cochrane Collaboration 
guidelines (Moher et al., 2015).

Study design

This study was conducted in accordance with the principles of 
systematic reviews, following the guidelines outlined in the Cochrane 
Handbook and the guidance document provided by the Center for 
Reviews and Dissemination (CRD) at York University, 
United Kingdom (Higgins and Green, 2020; Zeng et al., 2015). The 
study followed several key steps: identifying clear objectives, selecting 
data sources, developing search strategies, reviewing research articles, 
collecting and selecting data, minimizing bias, analyzing data, and 
summarizing the findings (Moher et al., 2015). This study included 
data and findings from original epidemiological studies, clinical and 
case studies, outbreak investigations, genotypic surveillance studies, 
and online databases. As strict assessment parameters were not 
available for these studies, the quality of the selected articles was 
evaluated based on the reports provided by their authors (Sharif et al., 
2023a; Higgins and Green, 2020; Zeng et al., 2015; Sharif et al., 2021).

Data sources, search strategy, and 
selection criteria

Literature and data were collected from published original articles 
in databases such as MEDLINE (via PubMed), The New England 
Journal of Medicine (NEJM), Web of Science, EMBASE, Scopus, 
African Journals Online (AJOL), and The Lancet. Eligible articles and 
scientific studies published before 01 March 2024 were included in 
this study, with data extracted from sources written in the English 
language. A significant number of search terms included: “Dengue, 
Dengue virus, DENV, DENV-1, DENV-2, DENV-3, DENV-4, 
Bangladesh, Dengue outbreaks, Epidemiology of dengue, 
Epidemiology of dengue virus, Clinical features of dengue infection, 
Sign and Symptoms of dengue, Clinical characteristics of dengue, 
Cases of dengue, Prevalence, Molecular epidemiology, serotyping, 
genotyping, Transmission of dengue, Transmission of dengue virus, 
Aedes spp., Mosquito, mosquito-borne, vector-borne, arbovirus” and 
various combination of these terms. A single search was conducted for 
every term across different websites and databases.

We searched for data on dengue outbreaks across various 
databases, including the World Health Organization (WHO), the 
Centers for Disease Control and Prevention (CDC, United States), 

Epicenter, ProMed, the European Centers for Disease Control and 
Prevention (ECDC), and the Directorate General of Health Services 
(DGHS, Bangladesh). Daily and yearly updates on dengue outbreaks 
were monitored from these data sources. Additionally, preprint 
platforms such as SSRN, medRxiv, bioRxiv, and AAS Open Research 
were searched, though only data from peer-reviewed journals 
were included.

We also manually reviewed the first 10 pages of search results 
from Google Scholar to gather relevant information. Our focus 
was on the molecular epidemiology of dengue, covering areas 
such as prevalence, incidence, transmission dynamics, case 
reports, clinical history, genotypic variation, case fatality rate, and 
distribution of serotypes. We also included data on seasonality 
and the spatial distribution of dengue cases in 
non-endemic regions.

After conducting searches across the above-mentioned websites 
and databases, potential articles and information were selected by 
removing irrelevant data and conducting a thorough screening. 
Articles containing data on specific and relevant matters were selected, 
covering all districts, ethnicities, ages, sexes, seasonality, and clinical 
features. Studies focused on modeling and prediction, review articles, 
and meta-analysis, and those unrelated to the objectives of this study 
were excluded.

The quality of the selected articles was further evaluated by 
identifying and removing duplicates, as well as excluding letters to the 
editor, correspondence, or comments. The seasonal exclusion criteria 
were applied to studies with seasonality and environmental data. 
Additionally, we included only studies that provided data on specific 
serotypes and genotypes.

The risk of bias was assessed using the Systematic Review Center 
for Laboratory Animal Experimentation (SYRCLE) assessment tool 
and the JBI critical appraisal checklist for studies reporting prevalence 
data (Moher et al., 2015; Higgins and Green, 2020; Zeng et al., 2015). 
The SYRCLE scale consists of 10 parameters to measure biases in 
studies, including attrition bias, reporting bias, detection bias, 
performance bias, selection bias, and other potential biases. Bias for 
each parameter was calculated using outcomes of yes, no, and unclear, 
corresponding to low, high, and undefined bias, respectively (Sharif 
et al., 2023a; Higgins and Green, 2020; Sharif et al., 2021). In the JBI 
tool, nine parameters were used to evaluate the studies, with each 
parameter evaluated using the outcomes yes, no, unclear, or 
not applicable.

Case definition

According to the WHO, a dengue case is defined differently 
depending on the situation. A surveillance case is defined as “A person 
who lived in, or traveled to, a dengue-endemic area with the onset of 
fever and two or more of the following: nausea/vomiting, rashes, aches 
and pains, positive tourniquet test, leukopenia, or any warning sign.” 
A confirmed dengue case is defined as positive in polymerase chain 
reaction (PCR), virus culture, or positive IgM in a single sample, IgM 
seroconversion in paired sera, IgG seroconversion in paired sera, or a 
fourfold IgG titer increase in paired sera, or detection of viral antigen 
NS1+ in a single serum sample (WHO, 2024). According to the 
national guidelines for the clinical management of dengue syndrome 
in Bangladesh, depending on the time of testing after the onset of 
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symptoms, a positive result in any of the following tests—NS1 antigen, 
IgM /IgG test (MAC ELISA or Rapid ICT), RT-PCR, or virus 
isolation—can be considered diagnostic for dengue.

Protocol

This study followed the Preferred Reporting Items for Systematic 
Review and Meta-Analyses (PRISMA) guidelines (Moher et al., 2015).

Statistical analysis

The total number of dengue cases and fatalities was calculated by 
summing the reported confirmed cases from the selected articles. The 
case fatality rate, defined as the proportion of dengue cases that result 
in death within a specified time period, was also determined. Pooled 
statistical analyses were conducted using Statistical Analysis System 
version 9.4 (North Carolina, United States).

Results

Studies included

We found 816 research articles on the epidemiology, genetic 
diversity, transmission, clinical characteristics, and seasonality of the 
dengue virus in Bangladesh using the previously mentioned search 
terms. Initially, 235 articles were selected for full-text analysis. The 
remaining 581 articles were excluded as they were reviews, mini-
reviews, correspondence, or letters to the editor and did not meet 
inclusion criteria.

After a critical evaluation of the full texts, only 48 studies (20.5%, 
48 of 235) were selected for further analysis. Based on the inclusion 
and exclusion criteria, 41 of 48 manuscripts (85.4%) were further 
analyzed. Among these 41 manuscripts, we extracted epidemiological 
data from all 41, clinical symptoms from 30 articles, genotypic 
diversity from 11 articles, and seasonality data from 6 articles 
(Figure 1). We also included data from two websites, including DGHS 
(Bangladesh) and Nextstrain.

Epidemiological features of dengue 
outbreaks

Published articles and databases were assessed to examine the 
temporal and spatial trends of dengue in Bangladesh. The first major 
outbreak, with over 5,000 confirmed cases and 93 fatalities reported 
in 2000. From 2000 to 2009, approximately 24,000 cases were 
documented, resulting in 234 deaths. During this period, dengue 
incidence was concentrated in the hotspot of Dhaka (Figure  2). 
However, the source of the first case in Dhaka could not be confirmed, 
and the history of dengue transmission before 2000 was not 
thoroughly investigated in Bangladesh. The case fatality rate was 
highest from 2000 to 2003, with no fatality reported from 2007 
to 2010.

From 2010 to 2019, 130,000 cases and 250 deaths were recorded, 
with over 100,000 cases reported for the first time in 2019 (WHO 

Dengue fact sheet, 2024; Hadinegoro, 2012). Moreover, 179 deaths due 
to dengue infection were reported in 2019 alone. The massive outbreak 
in 2023 saw confirmed cases surpass 415,000, with 2,200 deaths 
reported from dengue infection over the four-year period from 2020 
to 2024. After the onset of COVID-19, dengue cases were significantly 
underreported in 2021 and 2022 (Figure  2). The 2022 dengue 
outbreak, continuing into 2024, is particularly alarming. The highest 
number of cases (56.8%, 321,179 of 565,438) and fatalities (65.9%, 
1,705 of 2,587) were reported from January 2023 to December 2023.

The majority of the studies included patients from all age groups, 
with a male-to-female case ratio of approximately 2:1 (Table 1). Cases of 
dengue were most prevalent among individuals aged 19–29 years (31%), 
followed by 0–18 years (26%), 40–59 years (19.2%), 30–39 years (15.8%), 
60–79 years (7.6%), and > 80 years However, fatalities were more frequent 
among women (70%). All of the studies (100%) confirmed cases using 
the NS1Ag test, followed by anti-dengue IgM and IgG antibody testing. 
Molecular sequencing and confirmation by RT-PCR were found in fewer 
than 10% of studies (Table 1) (WHO, 2024; Deen et al., 2006; Prattay 
et al., 2022; Muraduzzaman et al., 2018; Islam et al., 2022b; Ahmed et al., 
2016; Islam et al., 2019; Islam et al., 2022a; Khan et al., 2021; Hasan et al., 
2021a; Yang et al., 2023; Rafi et al., 2020; Shultana et al., 2019; Mahmood 
et al., 2021; Yesmin et al., 2023b; Rahim et al., 2023; Islam et al., 2006; 
Aziz et al., 2002; Sultana et al., 2020; Zeng et al., 2015; Sharif et al., 2021; 
Titir et al., 2021; Rahman et al., 2002; Rouf et al., 2020; Siddiqua et al., 
2018; Yasmin et al., 2020; Nahar et al., 2021; Islam et al., 2021; Parvin 
et al., 2022). The epidemiological trends indicate a rapid increase in the 
incidence and fatalities from dengue in recent years in Bangladesh.

Spatial distribution of dengue in 
Bangladesh

The spatial distribution and transmission of dengue cases in 
Bangladesh have shifted significantly over the past two decades. The 
majority of the cases between 2000 and 2011 were indigenous to Dhaka, 
with 100% of cases in Khulna, Rajshahi, Mymensingh, Barisal, and 
Sylhet being transported from Dhaka. More than 500 transported cases 
were reported in Khulna, Barisal, Chattogram, Mymensingh, Sylhet and 
Rajshahi. Before the larger outbreak in 2019, dengue was reported in 
only 30% of regions in Bangladesh. However, from 2012 to 2023, the 
distribution of dengue cases rapidly expanded to all 64 districts (100% 
regions) (WHO Dengue fact sheet, 2024; Health bulletin on current 
Dengue situation published by DGHS, 2024; Parvin et  al., 2022; 
Mobarak et al., 2018; Sultana et al., 2019; Rahman et al., 2019; Pervin 
et al., 2017; Sultana et al., 2013; Datta et al., 2021; Hasan et al., 2021b; 
Sharmin et al., 2013; Rahman et al., 2007; Salma et al., 2021; Yesmin 
et al., 2023a).

During the 2019 outbreak, the dengue virus spread to the 
remaining 70% of regions in Bangladesh, with Dhaka being the focal 
point for the 2019, 2021, 2022, and 2023 outbreaks (Figure  3). 
However, during the 2023 outbreak, indigenous cases were locally 
transmitted in regions such as Chattogram, Rajshahi, Sylhet, Khulna, 
and Barisal. In 2023, 53% of cases were reported outside Dhaka, with 
the Chattogram division accounting for 14.2% of cases and the 
Barisal division for 11%, making them new major hotspots of dengue 
transmission after 2023 (Yesmin et al., 2023a; Uddin et al., 2014; 
Mutanabbi et al., 2022; Pervin et al., 2003; Baskey et al., 2024; Roy 
et al., 2023; Rahim et al., 2021).
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Serotype and genetic diversity of dengue 
viruses in Bangladesh

Data on the serotype diversity and genotypic characteristics of the 
dengue virus in Bangladesh are significantly lacking. We identified 11 
studies that examined dengue virus serotype diversity in Bangladesh 
from 2000 to 2024. The majority of studies (100%) on the genotyping 
of dengue viruses were conducted in Dhaka, with a total of 1,575 
samples analyzed. Serotyping was conducted on 92.4% (1,456 of 
1,575) of samples during the period from 2012 to 2023, compared to 

only 5.4% (85 of 1,575) between 2000 and 2011 (Figure 4). Among the 
four serotypes, DENV3 was the most prevalent (57%, 868 of 1,541), 
followed by DENV2 (30%, 466 of 1,541), DENV1 (11%, 174 of 1,541), 
and mixed DENV2 and DENV3 infections (1%, 18 of 1,541). The 
diversity of serotypes and the occurrence of mixed infections 
increased during 2012–2023 (Figure 4).

DENV4 (4 of 1,541) and mixed infections of DENV3 and 
DENV4 were only reported in Dhaka in 2000. Additionally, mixed 
infections of DENV1 and DENV3 (7 cases) and DENV1, DENV2, 
and DENV3 (2 cases) were reported in Dhaka in 2018. The 
genotypic diversity of dengue viruses in Bangladesh remains poorly 

FIGURE 1

Selection and screening procedures of original studies. The excluded articles were irrelevant, duplicate, systematic reviews other than original studies 
and failed to meet inclusion criteria.
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studied. Among the genotypes, DENV3-I was the most prevalent 
(43 of 59), followed by DENV3-II (8 of 59), DENV3-III (2 of 59), 
and mixed genotype DENV3-I, III (6 of 59) (Supplementary  
Table S1). The cosmopolitan DENV2 genotype was reported in 
2019, while the cosmopolitan DENV3 was identified in 
2018 in Dhaka.

Phylogenomic analysis of dengue virus also confirmed the 
circulation of DENV2 and DENV3 genotypes (divergence 0.39) in 
Bangladesh. Furthermore, phylogenetic analysis of 12 isolates based 
on the E gene showed that 100% clustered with DENV3 and were 
closely related to isolates from Thailand, the Philippines, Indonesia, 
and Australia (Supplementary Figure S1). The sequence similarity of 
Bangladeshi DENV3-II strains was exceptionally higher (99.93%) 
than that of strains from India.

Clinical characteristics of patients with 
dengue virus infection

We extracted clinical data from 30 articles, 29 of which were 
conducted before the 2023 outbreak. The majority of the study (>90%) 
found fever, headache, rash, vomiting, abdominal pain, and diarrhea 
as the most prevalent symptoms, followed by arthralgia, myalgia, 
retro-orbital pain, nausea, fatigue, fluid leakage, and back pain 
(reported in 70–89% of studies) (Table  2). Body aches, malaise, 
petechiae, hemorrhage, gum bleeding, nasal bleeding, and hematuria 
were less commonly reported symptoms (<50% of the studies).

Approximately 6,788 cases with documented symptoms were 
reported across the 29 articles from dengue outbreaks between 2000 
and 2022. Fever was the most prevalent symptom (90.51, 95% CI 
85–100%), followed by headache (57.98, 95% CI 12–100%), vomiting 
(51.16, 95% CI 23–91%), abdominal pain (34.12, 95% CI 12–85%), 
myalgia (25.53, 95% CI 13–85%), arthralgia (24.29, 95% CI 8–91%), 
nausea (22.70, 95% CI 13–76%), rash (21.48, 95% CI 7–70%), fatigue 

(20.14, 95% CI 8–80%), retro-orbital pain (19.12, 95% CI 3–51%), 
back pain (17.31, 95% CI 3–73%), and diarrhea (15.44, 95% CI 
7–66%). Furthermore, among the severe symptoms, fluid leakage 
(14.1, 95% CI 5–88%) was the most prevalent, followed by hemorrhage 
(11, 95% CI 3–51%), gum bleeding (10, 95% CI 1–41%), and 
hematuria (8, 95% CI 1–16%).

During the 2023 outbreak, changes in the frequency of symptoms 
were found. Fever was the most frequent symptom (99%), followed by 
myalgia (86%), anorexia (86%), fatigue (86%), headache (81%), 
malaise (81%), hemorrhage (74%), body ache (71%), diarrhea (65%), 
and vomiting (65%). The rash was found in fewer than 10% of patients 
during the 2023 outbreak (Table 2). Mild to moderate symptoms were 
reported in 85% of patients, with severe outcomes in 12% and death 
in fewer than 1% of cases.

Seasonality of dengue outbreaks in 
Bangladesh

Seasonal changes in dengue cases and outbreaks have been 
documented in Bangladesh. While the existing literature and 
databases offer limited information on the seasonality of dengue, 
we compiled all available data. Cases and fatalities increased sharply 
after June in Bangladesh, with a peak in outbreaks occurring between 
July and November. Among the documented 541,751 cases 
documented from 2008 to 2023, the highest frequency was recorded 
in August (26.3%), followed by September (22.5%), October (20.2%), 
November (13.08%), and July (12.4%) (Figure 5). The first 6 months 
of the year (January to June) contributed to less than 3% of total 
dengue cases in Bangladesh.

The seasonal pattern of the 2023 outbreak, which was the largest 
in Bangladesh’s history, was similar to previous outbreaks with minor 
variations. In 2023, the highest number of cases was reported in 
September (79,598 cases), followed by August (71,976 cases), October 

FIGURE 2

Trends of cases, fatalities, and CFR among the residents in Bangladesh.
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TABLE 1 Prevalence and epidemiology of dengue outbreaks in Bangladesh during 2000–2024.

Study Region/Time Number of 
participants

Age Sex ratio 
(Male: 

Female)

Prevalence Diagnosis 
method

Prattay et al. (2022) Dhaka, 2019 336 All age 2.2:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM and IgG 

antibody test

Muraduzzaman et al. 

(2018)

Dhaka, 

Chattogram, 

Khulna, 2013–2016

1,380 All age N/A

42% (2013)

ELISA, RT-PCR
21% (2014)

16% (2015)

13% (2016)

Islam et al. (2022b) Tangail, 2019 123 5 days to 17 years 62:38
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Ahmed et al. (2016) Dhaka, 2004 198 All age 4:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Islam et al. (2019) Dhaka, 2018 82 6 months to 15 years 1:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Islam et al. (2022a) Dhaka, 2019–2020 478 All age 1.23:1
Only dengue-positive 

patients were included
NS1Ag test

Khan et al. (2021) Dhaka, 2019 190 <15 years 1.22:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Hasan et al. (2021a) Dhaka, 2019 747 All age 63:37 74% (553)

NS1Ag and anti-

dengue IgM antibody 

test

Yang et al. (2023) Dhaka, 2019 1,090 All age 60:40
Only dengue-positive 

patients were included
NS1Ag test

Rafi et al. (2020) Bogra, 2019 319 All age 70:30
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Shultana et al. (2019) Dhaka, 2018 89 < 15 years 1.2:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Mahmood et al. 

(2021)
Dhaka, 2019 542 All age 60:40

Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Yesmin et al. (2023b) Dhaka, 2019 369 >18 years 60:40
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Rahim et al. (2023) Dhaka, 2018–2022 3,759 All age 60:40 839 (22.3%) NS1Ag test, RT-PCR

Islam et al. (2006) Dhaka, 2002 200 All age 2.7:1 100 (50%) ELISA, RT-PCR

Aziz et al. (2002) Dhaka, 2004–2005 45 All age 2:1
Only dengue-positive 

patients were included
ELISA, RT-PCR

Sultana et al. (2020) Dhaka, 2018 316 N/A N/A
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Hossain et al. (2003) Dhaka, 1996–1997 409 All age 55:45
Only dengue-positive 

patients were included

Widal test, anti-

dengue IgM, and IgG 

antibody test

(Continued)
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TABLE 1 (Continued)

Study Region/Time Number of 
participants

Age Sex ratio 
(Male: 

Female)

Prevalence Diagnosis 
method

Amin et al. (2022) Dhaka, 2018 297 All age 60:40
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Kabir et al. (2020) Noakhali, 2020 52 All age 80:20
Only dengue-positive 

patients were included
N/A

Titir et al. (2021)

Dhaka, Rangpur, 

Mymensingh, 

Sylhet, 

Chattogram, 

Barisal, Khulna, 

Jessore, Kustia, 

2019

179 All age 61.5:38.5 162 (90.5%)

NS1Ag and anti-

dengue IgM antibody 

test

Rahman et al. (2002) Dhaka, 2000 336 All age N/A 176 (73.3%) ELISA, RT-PCR

Rouf et al. (2020) Dhaka, 2018–2019 343 18 years and above 1.2:1 62 (18.1%)

NS1Ag and anti-

dengue IgM antibody 

test, RT-PCR

Siddiqua et al. (2018) Dhaka, 2015–2017 3,201 All age N/A 1,037 (32.4%) NS1Ag test, RT-PCR

Yasmin et al. (2020) Dhaka, 2019 100 2 months–14 years 58:42
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Nahar et al. (2021) Dhaka, 2019 213 All age 1.7:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM and IgG 

antibody test

Islam et al. (2021) Dhaka, 2019 220 All age 53.6:46.4
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Parvin et al. (2022) Dhaka, 2019 100 >12 years 1.04:1
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM and IgG 

antibody test

Mobarak et al. (2018) Dhaka, 2016 56 1 year to 18 years 55:45
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM and IgG 

antibody test

Sultana et al. (2019) Dhaka, 2018 899 All age 69.3:30.7 350 (38.93%)

NS1Ag and anti-

dengue IgM antibody 

test

Rahman et al. (2019) Dhaka, 2019 70 >12 years 79:21
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

Pervin et al. (2017) Dhaka, 2016 145 All age 62.5:37.5 40 (27.6%)

NS1Ag and anti-

dengue IgM antibody 

test

Sultana et al. (2013)
Chattogram, 2009–

2010
1,181 All age N/A 533 (45.13%)

anti-dengue IgM and 

IgG antibody test

Datta et al. (2021) Chattogram, 2019 192 < 12 years 59.4:40.6
Only dengue-positive 

patients were included

NS1Ag and anti-

dengue IgM antibody 

test

(Continued)
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(67,769 cases), July (43,854 cases), and November (40,716 cases). The 
seasonal changes in the vector density have a strong impact on these 
outbreaks. Although Bangladesh lacks a strong vector surveillance 
program, recent studies from 2021 to 2023 have shown a high 
abundance of Aedes aegypti mosquitoes in Dhaka (Haque et al., 2023; 
Sim et al., 2020). Additionally, the rapid spread of dengue from 2019 
to 2024 in non-endemic regions was driven not only by imported 
cases but also by indigenous transmissions. The vector has now spread 
to most districts in Bangladesh and has adapted to local 
climatic conditions.

Average temperatures in Bangladesh vary from 17°C (January) to 
34°C (May). In the peak dengue months, the average temperature was 
32°C in July, 31°C in August and September, 29°C in October, and 
26°C in November. The highest average rainfall was recorded in July 
(378 mm), followed by June (345 mm), September (340 mm), August 
(305 mm), and May (275 mm) (Figure 5).

Future perspectives of dengue outbreaks in 
Bangladesh

The 2023 outbreak was the largest on record, with 400,000 
confirmed cases, followed by the 2019 outbreak with 120,000 
confirmed cases in Bangladesh. Massive transmission of dengue cases 
occurred in non-endemic regions during the 2019 and 2023 outbreaks, 
with all 64 districts affected. In 2023, 70% of cases were reported 
outside Dhaka, the traditional focal point. Without specific treatments 
or an approved vaccine, dengue poses a major health threat 
in Bangladesh.

The introduction of an effective dengue vaccine could mitigate this 
health risk, as evidenced by the recent randomized trial of the TV005 
tetravalent vaccine in Bangladesh. Integrated vector management 
(IVM), along with community engagement and the introduction of 
innovative approaches such as Wolbachia-mediated biocontrol, could 
help reduce dengue transmission. Although Bangladesh’s national 
dengue surveillance system has improved, active tracing and real-time 
monitoring are needed to assess the true burden of the disease.

Factors such as mixed and cross-infections, the circulation of 
DENV1 and DENV4 in neighboring countries, rapid communication, 
high population density, lack of awareness, insufficient genotypic 
characterization, a weak national vector management policy, changing 
climate conditions, and evolving vector characteristics will likely 
contribute to future major dengue outbreaks, potentially infecting 
millions of people in Bangladesh in the future.

Discussion

Dengue outbreaks have become a major health threat in 
Bangladesh (Health bulletin on current Dengue situation published 
by DGHS, 2024; Siddiqua et al., 2018; Nahar et al., 2021; Parvin 
et al., 2022; Mobarak et al., 2018; Sultana et al., 2019; Rahman 
et al., 2019; Pervin et al., 2017; Yesmin et al., 2023a; Rahim et al., 
2021). The magnitude of recent dengue outbreaks has increased 
significantly, with countrywide transmission in 2019 and 2023 
infecting approximately half a million (Health bulletin on current 
Dengue situation published by DGHS, 2024; Zeng et  al., 2015; 
Sharif et al., 2021; Titir et al., 2021; Rahman et al., 2002; Rouf et al., 

TABLE 1 (Continued)

Study Region/Time Number of 
participants

Age Sex ratio 
(Male: 

Female)

Prevalence Diagnosis 
method

Hasan et al. (2021b) Dhaka, 2019 747 27 ± 31 y (range 3–85 y) 62.7:37.3 74%

NS1 antigen or anti-

dengue 

immunoglobulin M 

(IgM).

Sharmin et al. (2013)

Dhaka (2008) 201 All 72.5:27.5 137 (68.2) Anti-dengue 

immunoglobulin M 

(IgM) and IgG

Rahman et al. (2007) Dhaka (2006) 225 36.86+/−17.60 years 156 (69.3) Anti-dengue 

immunoglobulin M 

(IgM) and IgG

Salma et al. (2021) Dhaka (2019) 4,200 All N/A All Anti-dengue 

immunoglobulin M 

(IgM) and IgG

Yesmin et al. (2023a) Dhaka, Tangail 

(2019)

208 <18 years N/A All Anti-dengue 

immunoglobulin M 

(IgM) and IgG

Uddin et al. (2014) Dhaka (2008–

2010)

262 All N/A All Anti-dengue 

immunoglobulin M 

(IgM) and IgG

Mutanabbi et al. 

(2022)

Dhaka (2019) 50 <12 years old 62:38 All NS1 antigen or dengue 

IgM or IgG antibodies
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FIGURE 3

Spatial distribution of indigenous and transported cases (A) during 2000–2011 and (B) 2012–2023. The blue color indicated indigenous cases in 
specific regions, while the green color indicated transported cases. The red star indicated a hotspot of outbreaks. During 2000–2011, the majority of 
indigenous cases were confined to central regions in Bangladesh. However, from 2012 to 2023, the southern and southeastern regions became highly 
infected, and indigenous cases became more common throughout Bangladesh.

FIGURE 4

(A) Proportionate frequency of serotypes of dengue virus in Bangladesh during 2000–2024. (B) Temporal distributions of serotypes of dengue virus in 
Bangladesh.
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TABLE 2 Clinical manifestations among persons infected with dengue virus in Bangladesh during 2000–2023.

Study Dengue-
positive

Symptoms, N (%)

Fever Headache Body 
ache

Retro-
orbital 
pain

Arthralgia Myalgia Anorexia Rash Nausea Vomiting Abdominal 
pain

Back 
pain

Diarrhea Fluid 
leakages

Hemorrhage Gum 
bleeding

Prattay et al. 

(2022)

336 301 (98) 71 (21) 132 (39) N/A 7 (2) N/A 60 (18) 18 (5) 45 (13) 99 (29) 41 (12) 8 (2) 26 (8) N/A N/A 3 (1)

Islam et al. 

(2022b)

123 123 (100) 70 (57) 71 (58) 26 (21) N/A N/A N/A 68 (55) N/A N/A 36 (29) N/A 24 (19) N/A 37 (30) N/A

Ahmed et al. 

(2016)

198 196 (99) 189 (96) N/A N/A N/A N/A 13 (6) N/A 29 (15) 57 (29) 33 (17) N/A 17 (9) 174 (88) 31 (15) 41 (21)

Islam et al. 

(2019)

82 82 (100) 15 (18) N/A 10 (12) 13 (16) 39 (48) N/A 57 (69) N/A 53 (65) 49 (60) N/A 9 (11) 48 (58) N/A 10 (12)

Islam et al. 

(2022a)

478 452 (95) 234 (49) 41 (9) 260 (54) 324 (68) N/A N/A 280 (58) N/A 153 (32) N/A N/A 57 (12) N/A N/A 49 (10)

Khan et al. 

(2021)

190 190 (100) 126 (68) N/A 63 (34) 75 (41) N/A N/A 52 (28) N/A 152 (80) 122 (65) 66 (37) 81 (43) 42 (24) N/A N/A

Hasan et al. 

(2021a)

553 553 (100) 347 (63) N/A 216 (39) 25 (4) N/A 210 (38) 25 (4) 385 (70) 385 (69) 230 (42) 58 (10) 145 (26) N/A N/A 20 (7)

Yang et al. 

(2023)

1,090 1,034 (95) 901 (83) N/A N/A 516 (47) 691 (63) N/A 277 (25) N/A 837 (77) 631 (58) 651 (60) N/A 272 (25) 159 (15) N/A

Rafi et al. 

(2020)

319 295 (93) 232 (73) N/A 150 (47) N/A 228 (71) N/A 50 (16) N/A 109 (34) 95 (30) N/A 138 (43) 38 (12) N/A 25 (9)

Shultana 

et al. (2019)

89 89 (100) 11 (12) N/A 1 (1) 12 (13) 12 (13) N/A 43 (48) 33 (37) 33 (37) 21 (24) 12 (13) 8 (67) 10 (11) 23 (26) 1 (1)

Mahmood 

et al. (2021)

542 505 (93) 249 (46) N/A 27 (5) N/A 146 (27) 37 (7) 137 (25) 331 (61) 331 (61) 160 (29) - 107 (20) N/A N/A N/A

Yesmin et al. 

(2023b)

369 369 (100) 223 (60) N/A 132 (36) 75 (20) 73 (20) 162 (44) 64 (17) 249 (67) 249 (67) 136 (37) 104 (28) 134 (36) 91 (24) 83 (22) 22 (6)

Rahim et al. 

(2023)

67 N/A 16 (24) 23 (34) N/A N/A N/A 12 (18) 9 (13) 36 (53) 36 (54) 37 (55) N/A 6 (9) 10 (15) 11 (16) N/A

Islam et al. 

(2006)

100 100 (100) 96 (96) N/A N/A 91 (91) N/A N/A 28 (28) N/A 93 (93) 83 (83) N/A N/A N/A 7 (7) 41 (41)

Aziz et al. 

(2002)

45 45 (100) 40 (89) 40 (89) N/A N/A N/A 38 (84) 10 (22) N/A 41 (91) N/A N/A N/A 9 (20) 5 (11) N/A

Amin et al. 

(2022)

297 287 (96.6) 269 (91) 79 (27) 151 (51) 87 (28) 79 (26) 239 (80) 98 (33) 227 (76) 227 (76) 100 (34) 218 (73) 115 (39) 43 (14) 10 (3) 6 (2)

(Continued)
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TABLE 2 (Continued)

Study Dengue-
positive

Symptoms, N (%)

Fever Headache Body 
ache

Retro-
orbital 
pain

Arthralgia Myalgia Anorexia Rash Nausea Vomiting Abdominal 
pain

Back 
pain

Diarrhea Fluid 
leakages

Hemorrhage Gum 
bleeding

Kabir et al. 

(2020)

52 52 (100) 34 (65) N/A N/A N/A N/A N/A 8 (15) 23 (44) 23 (44) 7 (13) N/A N/A N/A N/A N/A

Rahman et al. 

(2002)

176 176 (100) 160 (91) N/A N/A 150 (85) 150 (85) N/A 97 (55) N/A 113 (64) N/A N/A N/A 81 (46) 21 (12) 20 (11)

Rouf et al. 

(2020)

25 15 (60) 25 (100) 25 (100) N/A N/A N/A 6 (24) N/A 6 (24) 7 (28) 5 (20) N/A 4 (16) N/A N/A N/A

Siddiqua 

et al. (2018)

100 100 (100) 60 (60) 60 (60) N/A N/A N/A N/A N/A 66 (66) 66 (66) 66 (66) N/A N/A N/A 36 (36) 22 (22)

Yasmin et al. 

(2020)

213 213 (100) 24 (11) 23 (11) 23 (11) 23 (11) N/A N/A N/A 51 (24) 51 (24) 46 (22) N/A 28 (13) N/A 104 (49) N/A

Islam et al. 

(2021)

220 202 (92) 106 (48) N/A 31 (14) N/A 43 (19) N/A 32 (14) N/A 110 (50) 108 (49) N/A 121 (55) 27 (12) 114 (52) N/A

Parvin et al. 

(2022)

100 63 (63) 69 (69) N/A 40 (40) 27 (27) 42 (42) N/A 14 (14) N/A 70 (70) 77 (77) N/A N/A 68 (68) 39 (39) 8 (8)

Mobarak 

et al. (2018)

56 56 (100) 38 (68) N/A 41 (73) 35 (62) 43 (76) N/A 31 (55) N/A 29 (52) 26 (46) N/A N/A 31 (55) N/A N/A

Sultana et al. 

(2019)

350 350 (100) 214 (61) N/A 71 (20) 81 (23) 154 (44) N/A 21 (6) N/A N/A N/A 11 (3) 18 (5) N/A N/A N/A

Rahman et al. 

(2019)

70 64 (91) 62 (88) N/A 36 (51) 45 (64) N/A 59 (85) 12 (17) 49 (71) 46 (67) 19 (27) 47 (67) N/A 3 (4) N/A N/A

Pervin et al. 

(2017)

40 40 (100) 10 (25) N/A 20 (50) 35 (87) 5 (12) 11 (27) 5 (12) 11 (27) 11 (27) 12 (30) N/A 10 (25) 11 (27) N/A N/A

Datta et al. 

(2021)

192 192 (100) 45 (23) N/A N/A 28 (14) 28 (14) N/A 22 (11) N/A 92 (48) 176 (92) N/A N/A N/A N/A N/A

Sharif et al. 

(2024a)

47,854 (99) (81) (71) N/A (86) (86) N/A (<10) N/A (62) N/A N/A (65) (65) (74) N/A
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2020; Siddiqua et al., 2018; Yasmin et al., 2020; Nahar et al., 2021; 
Mutanabbi et al., 2022; Pervin et al., 2003; Baskey et al., 2024; Roy 
et  al., 2023; Rahim et  al., 2021). Integrated studies on the 
prevalence, molecular epidemiology, clinical characteristics, and 
seasonality are crucial to provide a more accurate picture of 
dengue outbreaks in Bangladesh. The 2019 and 2023 outbreaks 
accounted for 78% of all dengue cases in the country. Our analysis 
reveals not only an increase in cases and fatalities but also a 
significant geographic expansion of cases into previously 
non-endemic regions.

The sharp rise in cases and fatalities during the 2019 and 2023 
outbreaks is largely associated with the rapid increase in vector 
mosquitoes and the wide distribution of their habitats, along with the 
evolving genotypes of the dengue viruses. The frequently evolving 
genotypes of DENV may be contributing to this rapid spread, and 
further studies are needed to explore this connection.

These findings are similar to those reported by previous studies in 
Bangladesh (Rahim et  al., 2021; Ahmad et  al., 2020; Sharif et  al., 
2024a). However, the rapid expansion of dengue across the country 
contrasts with trends observed in nearby countries and other dengue-
endemic regions globally. The reported number of dengue cases from 
2020 to 2022 was lower during the COVID-19 pandemic (Bhowmik 
et al., 2023; Hasan et al., 2019; Sharif et al., 2023b). This low number 
was primarily due to underreporting. Additionally, strict lockdowns 
and reduced intercity travel, particularly in Dhaka, may have 
contributed to the reduced number of cases.

During the 2019 outbreak and afterward, Aedes aegypti and Aedes 
albopictus rapidly spread across Bangladesh. As a result, in the 2023 
outbreak, the majority of the cases were documented outside the 
established hotspot of Dhaka (Health bulletin on current Dengue 
situation published by DGHS, 2024; Rahim et al., 2021; Ahmad et al., 
2020). Moreover, cases in non-endemic regions were non-travel-
related and indigenous, with transmission documented from the 
beginning to the end of the outbreak. These findings are alarming not 
only for Bangladesh but also for other dengue-endemic 
regions worldwide.

Among the various demographic characteristics reported in most 
data sources, age and sex were commonly mentioned. We found the 
majority of the cases (70%) between 2000 and 2024 occurred in men. 
However, the case fatality rate was significantly higher among women, 
with a women-to-men ratio of 3:2. Factors contributing to the higher 
death rate among females include extended time at home, delayed 
visits to healthcare providers, and the presence of anemia. Previous 
studies from Bangladesh, as well as from India, the Philippines, 
Indonesia, China, and Pakistan, have supported these findings (Khan 
et al., 2021; Hasan et al., 2021a; Yang et al., 2023; Rafi et al., 2020; Datta 
et al., 2021; Salma et al., 2021; Yesmin et al., 2023a; Uddin et al., 2014; 
Mutanabbi et al., 2022; Pervin et al., 2003; Baskey et al., 2024; Roy 
et al., 2023; Rahim et al., 2021; Ahmad et al., 2020; Sharif et al., 2024b).

Both the spatial and temporal distribution of dengue cases have 
shown a rapid increase in cases in recent times (2018–2024). While 
global data suggest some improvement in many endemic regions due to 
integrated management, the situation in Bangladesh has been markedly 
different (Sharif et al., 2024b). If the uncontrolled outbreak continues, 
millions of people could be infected, and many could die from dengue. 
The 2023 outbreak was the worst and longest in Bangladesh’s history.

However, many cases were likely underreported due to a lack of 
advanced surveillance and limited diagnostic facilities (Rahim et al., 

2021). Additionally, the dengue outbreak spread to rural areas where 
most residents had limited access to healthcare and low awareness of 
the disease. Consequently, asymptomatic individuals and those with 
mild symptoms were not included in the official documentation, 
making the actual health burden of recent dengue outbreaks much 
higher than documented. These observations are supported by 
previous studies in Bangladesh (WHO Dengue fact sheet, 2024; 
Health bulletin on current Dengue situation published by DGHS, 
2024; Datta et al., 2021; Hasan et al., 2021b; Sharmin et al., 2013; 
Rahman et al., 2007; Salma et al., 2021; Rahim et al., 2021; Ahmad 
et al., 2020).

The highest frequency of cases in the 2023 outbreak was recorded 
in the Dhaka division (18.3%, 58,971 of 321,179 cases), followed by 
Chattogram (13.8%, 44,435 of 321,179 cases), Barishal (11.8%, 38,049 
of 321,179), and Khulna (10.8%, 34,722 of 321,179 cases). The southern 
regions (Khulna and Barishal divisions) and the southeastern region 
(Chattogram division) emerged as new hotspots for dengue 
transmission. In the southern areas, both Aedes aegypti and Aedes 
albopictus mosquitoes are prevalent, while in the southeastern region, 
only Aedes albopictus has been reported. These findings are supported 
by previous studies in Bangladesh (WHO, 2024; Deen et  al., 2006; 
Prattay et al., 2022; Muraduzzaman et al., 2018; Islam et al., 2022b; 
Ahmed et al., 2016; Islam et al., 2019; Islam et al., 2022a; Khan et al., 
2021; Hasan et al., 2021a; Yang et al., 2023; Datta et al., 2021; Hasan 
et al., 2021b; Sharmin et al., 2013; Rahman et al., 2007; Salma et al., 
2021; Yesmin et al., 2023a; Rahim et al., 2021; Ahmad et al., 2020; Sharif 
et  al., 2024a; Bhowmik et  al., 2023; Hasan et  al., 2019; Sharif 
et al., 2023b).

The rapid spread of dengue in non-endemic regions and the larger 
outbreaks with uncontrolled cases in Bangladesh have been driven by 
the higher density and wider distribution of vector mosquitoes. Several 
factors contribute significantly to this situation, including 
environmental conditions, climate change, human activities, population 
density, poor management and policies, changes in vector 
characteristics, and the mosquitoes’ adaptation capabilities (Rahim 
et  al., 2021; Ahmad et  al., 2020). Increased average temperature, 
seasonal rainfall, and flooding have notably supported the reproduction, 
survival, and spread of Aedes spp. in most regions of Bangladesh.

The majority of the study confirms a seasonal spike in cases of 
dengue in Bangladesh, with the highest frequency occurring between 
August and October, an increase in cases beginning in July and lasting 
through November (Ahmad et al., 2020). According to previous studies, 
we  also found that the optimal temperature range for Aedes spp. 
reproduction and spread is between 23°C and 29°C, with higher rainfall 
further facilitating their growth. Similarly, during the period from 
August to November, the average temperature in Bangladesh ranged 
from 26°C to 31°C, further supporting the seasonal rise in dengue cases.

Serotype and genotype data highlight a significant research gap in 
Bangladesh. Among the isolates, DENV3 (57%) was the most 
common serotype, followed by DENV2 (30%) and DENV1 (11%). 
However, DENV4 has not been reported recently. Additionally, the 
prevalence of mixed infections among different serotypes, including 
DENV1-DENV3, was also significant (2–10%). This raises concerns 
about the high risk of secondary and post-secondary infections in 
individuals exposed to different serotypes, which could further 
complicate the situation. The risk is heightened by direct vector 
transmission and travelers’ cases from nearby endemic countries, such 
as India, which could exacerbate the spread of dengue in Bangladesh. 
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These findings are supported by previous studies (Health bulletin on 
current Dengue situation published by DGHS, 2024; WHO, 2024; 
Baskey et al., 2024; Rahim et al., 2021; Ahmad et al., 2020).

Genotype DENV3-I was the most prevalent (73%), followed by 
DENV3-II (13%). These genotypes show high similarity with isolates 
from India, the Philippines, Indonesia, and Australia (Hadinegoro, 
2012). A recent study from Northern West Bengal, India, reported the 
prevalence of DENV1 and DENV3 of genotype III (Roy et al., 2023). 
Furthermore, a study in Kolkata found that the dominant serotypes of 
DENV evolved from DENV3 in 2015 to DENV1 in 2016 and DENV2 
from 2017 to 2019 (Baskey et al., 2024). These studies support the idea 
that the importation of DENV from nearby countries could 
significantly affect the present dengue situation in Bangladesh. Our 
findings also suggest that studies on the diversity of genotypes in 
Bangladesh are still rare and require further attention.

Changes in the symptoms experienced by patients with dengue 
virus infection have been noted in existing studies. The number of 
patients presenting with critical health conditions has risen along 
with the increase in dengue cases from 2019 to 2023. Notably, there 
has been an increase in symptoms such as myalgia, anorexia, 
fatigue, headache, malaise, and hemorrhage, while the frequency of 
rashes has decreased. One possible explanation for these changing 
symptoms is the involvement of antibody-dependent enhancement 
(ADE). Secondary infections with different dengue serotypes can 
trigger immunoglobulin G (IgG)-mediated ADE, which may lead 
to greater disease severity in affected individuals. This theory aligns 
with recent studies conducted in Bangladesh (Sharif et al., 2021; 
Titir et al., 2021; Rahman et al., 2002; Rouf et al., 2020; Siddiqua 
et al., 2018; Yasmin et al., 2020; Nahar et al., 2021; Islam et al., 2021; 
Parvin et  al., 2022; Mobarak et  al., 2018; Sultana et  al., 2019; 

FIGURE 5

(A) Monthly distribution of cases of dengue outbreaks during 2008–2023 in Bangladesh. (B) Frequency distribution of cases of dengue virus, average 
temperature and rainfall in Bangladesh.
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Rahman et al., 2019; Pervin et al., 2017; Sultana et al., 2013; Datta 
et al., 2021; Hasan et al., 2021b; Sharmin et al., 2013; Rahman et al., 
2007; Salma et al., 2021; Rahim et al., 2021; Ahmad et al., 2020).

Dengue virus-specific antivirals are currently unavailable, and 
dengue vaccines are not approved for use in Bangladesh. The 
efficacy of existing dengue vaccines is moderate to low and 
recommended only for those who have been previously infected. 
The absence of targeted treatments or vaccine-mediated prevention 
elevates the risk of larger outbreaks. While integrated vector 
management has been successful in reducing the burden in many 
countries, Bangladesh faces significant gaps in this regard.

Key contributing factors to the outbreaks include the lack of active 
surveillance in rural areas, limited public awareness of vector control, 
gaps in integrated and nationwide management, and the absence of a 
clear roadmap for vector control. Additionally, the adaptability of 
vectors, rapid urbanization, deforestation, climate change, rising 
temperatures, prolonged monsoon seasons, and increased movement 
and transportation all play vital roles in fueling larger dengue 
outbreaks in Bangladesh.

This study has a number of limitations. Genomic data needed 
more in-depth analysis to predict mutations and evolutionary changes 
that could be  linked to altered epidemiological characteristics. 
Additionally, since this study focuses on the dengue virus, detailed 
information on vector characterization could not be  included. 
However, the main strength of this study lies in its comprehensive 
analysis, which incorporates the most up-to-date data and removes 
biases. Furthermore, it addresses a wide range of epidemiological 
aspects related to dengue outbreaks in Bangladesh.

Conclusion

This study concludes that dengue has recently become a major 
health burden in Bangladesh, affecting nearly 0.5 million people. 
Indigenous cases in non-endemic regions, particularly in the southern 
and southeastern parts of the country, have become more common than 
in the traditional hotspot of Dhaka since the 2019 outbreak. Serotypes 
DENV3 (57%) and DENV2 (30%) accounted for approximately 90% of 
characterized isolates in Bangladesh. The study highlights a significant 
gap in the genotypic and serotype characterization of the dengue virus 
in the country. Additionally, the lack of timely and effective policies for 
vector control has contributed to the rising number of cases. This study 
provides a valuable integrated dataset and serves as a guideline for 
future research, policymakers, and the scientific community.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding authors.

Author contributions

NS: Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Investigation, Methodology, Project administration, 

Resources, Software, Supervision, Validation, Visualization, Writing 
– original draft, Writing – review & editing. RO: Conceptualization, 
Data curation, Formal analysis, Methodology, Writing – review & 
editing. TS: Data curation, Formal analysis, Writing – review & 
editing. AM: Data curation, Methodology, Writing – review & 
editing. JN: Data curation, Investigation, Methodology, Writing – 
review & editing. KAls: Data curation, Formal analysis, Writing – 
review & editing. KAlz: Conceptualization, Data curation, Formal 
analysis, Resources, Writing – review & editing. EA: 
Conceptualization, Data curation, Writing – review & editing. IN: 
Conceptualization, Data curation, Writing – review & editing. ID: 
Conceptualization, Data curation, Formal analysis, Writing – review 
& editing. SD: Conceptualization, Data curation, Formal analysis, 
Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Visualization, Writing – original draft.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This research 
was partially funded by Taif University, Taif, Saudi Arabia (TU-DSPP 
– 2024-05).

Acknowledgments

The authors extend their appreciation to Taif University, 
Saudi  Arabia, for supporting this work through project number 
(TU-DSPP-2024-05). We would also like to acknowledge the Ministry 
of Science and Technology from the People’s Republic of Bangladesh 
for partial support.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fmicb.2024.1481418/
full#supplementary-material

https://doi.org/10.3389/fmicb.2024.1481418
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmicb.2024.1481418/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmicb.2024.1481418/full#supplementary-material


Sharif et al. 10.3389/fmicb.2024.1481418

Frontiers in Microbiology 16 frontiersin.org

References
Ahmad, F. U., Paul, S. K., Aung, M. S., Mazid, R., Alam, M., Ahmed, S., et al. (2020). 

Co-circulation of dengue virus type 3-genotype I and type 2-cosmopolitan genotype in 
2018 outbreak in Dhaka, Bangladesh. New Microbes New Infect. 33:100629. doi: 
10.1016/j.nmni.2019.100629

Ahmed, N. U., Talha, K. A., Ibrahim, M. Y., Selina, F., Myint, T., and Ohn, K. M. 
(2016). Clinical presentation of dengue in a general hospital in Bangladesh. Borneo J. 
Med. Sci. 10, 60–66. doi: 10.51200/bjms.v10i2.630

Amin, M. R., Islam, M. R., Bhuiyan, M., Islam, M. S., Islam, F., Tuli, H. J., et al. (2022). 
Sketch of 2018 dengue outbreak in a megacity, Bangladesh. Trop. Med. Health 50:80. doi: 
10.1186/s41182-022-00470-z

Aziz, M. M., Hasan, K. N., Hasanat, M. A., Siddiqui, M. A., Salimullah, M., 
Chowdhury, A. K., et al. (2002). Predominance of DEN-3 genotype during the recent 
dengue outbreak in Bangladesh. Southeast Asian J. Trop. Med. Public Health 
33, 42–48.

Baskey, U., Verma, P., Mondal, P., Dutta, S., Biswas, A., Bakshi, S., et al. (2024). 
Geographic information system-aided evaluation of epidemiological trends of dengue 
serotypes in West Bengal, India. Indian J. Med. Res. 159, 153–162. doi: 10.4103/ijmr.
ijmr_1055_23

Bhowmik, K. K., Ferdous, J., Baral, P. K., and Islam, M. S. (2023). Recent outbreak of 
dengue in Bangladesh: a threat to public health. Health Sci. Rep. 6:e1210. doi: 10.1002/
hsr2.1210

Datta, M., Ferdousi, A., Haque, S., Jahan, R., Das, A., and Haq, T. (2021). Dengue 
outbreak in children during 2019: experience at a tertiary care teaching hospital. 
Chattagram Maa-O-Shishu Hosp. Med. Coll. J. 20, 46–50. doi: 10.3329/cmoshmcj.
v20i1.53587

Deen, J. L., Harris, E., Wills, B., Balmaseda, A., Hammond, S. N., Rocha, C., et al. 
(2006). The WHO dengue classification and case definitions: time for a reassessment. 
Lancet 368, 170–173. doi: 10.1016/S0140-6736(06)69006-5

Guo, C., Zhou, Z., Wen, Z., Liu, Y., Zeng, C., Xiao, D., et al. (2017). Global 
epidemiology of dengue outbreaks in 1990–2015: a systematic review and meta-analysis. 
Front. Cell. Infect. Microbiol. 7:317. doi: 10.3389/fcimb.2017.00317

Hadinegoro, S. R. (2012). The revised WHO dengue case classification: does the 
system need to be  modified? Paediatr. Int. Child Health 32, 33–38. doi: 
10.1179/2046904712Z.00000000052

Haque, C. E., Dhar-Chowdhury, P., Hossain, S., and Walker, D. (2023). Spatial 
evaluation of dengue transmission and vector abundance in the city of Dhaka, 
Bangladesh. Geographies 3, 268–285. doi: 10.3390/geographies3020014

Hasan, K., Hossain, M. M., Sarwar, M. S., Wilder-Smith, A., and Gozal, D. (2019). 
Unprecedented rise in dengue outbreaks in Bangladesh. Lancet Infect. Dis. 19:1287. doi: 
10.1016/S1473-3099(19)30616-4

Hasan, M. J., Tabassum, T., Sharif, M., Khan, M. A., Bipasha, A. R., Basher, A., et al. 
(2021a). Comparison of clinical manifestation of dengue fever in Bangladesh: an 
observation over a decade. BMC Infect. Dis. 21:1113. doi: 10.1186/s12879-021-06788-z

Hasan, M. J., Tabassum, T., Sharif, M., Khan, M. A., Bipasha, A. R., Basher, A., 
et al. (2021b). Clinico-epidemiologic characteristics of the 2019 dengue outbreak in 
Bangladesh. Trans. R. Soc. Trop. Med. Hyg. 115, 733–740. doi: 10.1093/
trstmh/traa126

Health bulletin on current Dengue situation published by DGHS. (2024). Available 
at: https://old.dghs.gov.bd/index.php/bd/home/5200-daily-dengue-status-report 
(accessed May 05, 2024).

Higgins, J. P., and Green, S., editors. Cochrane handbook for systematic reviews of 
interventions. Version 6.1 (updated September 2020). (2020). Cochrane Collaboration 
and John Wiley & Sons Ltd.

Hossain, M. A., Khatun, M., Arjumand, F., Nisaluk, A., and Breiman, R. F. (2003). 
Serologic evidence of dengue infection before onset of epidemic, Bangladesh. Emerg. 
Infect. Dis. 9, 1411–1414. doi: 10.3201/eid0911.030117

Hossain, M. S., Noman, A. A., Mamun, S. M., and Mosabbir, A. A. (2023). Twenty-two 
years of dengue outbreaks in Bangladesh: epidemiology, clinical spectrum, serotypes, 
and future disease risks. Trop. Med. Health 51, 1–4. doi: 10.1186/s41182-023-00528-6

Islam, M. A., Ahmed, M. U., Begum, N., Chowdhury, N. A., Khan, A. H., del 
Carmen, P. M., et al. (2006). Molecular characterization and clinical evaluation of 
dengue outbreak in 2002 in Bangladesh. Jpn. J. Infect. Dis. 59, 85–91. doi: 10.7883/yoken.
JJID.2006.85

Islam, M. A., Ahmed, J., Rouf, M. A., Farhana, T., and Islam, M. T. (2019). Clinical 
profile of dengue fever in children: a study in Dhaka Shishu (children) hospital, Dhaka, 
Bangladesh. IOSR-JDMS 18, 40–44.

Islam, S., Hasan, M. N., Kalam, S. B., Islam, M. S., Hasan, M. J., Sami, C. A., et al. 
(2022a). Clinical profile, severity spectrum, and hospital outcome of dengue patients in 
a tertiary care hospital in Dhaka city. Cureus 14:e28843. doi: 10.7759/cureus.28843

Islam, S., Khan, M. A., Badal, M. F., Khan, M. Z., Gozal, D., and Hasan, M. J. (2022b). 
Clinical and hematological profiles of children with dengue residing in a non-endemic 
zone of Bangladesh. PLoS Negl. Trop. Dis. 16:e0010847. doi: 10.1371/journal.
pntd.0010847

Islam, Q. T., Sagor, H. B., Tuli, T. C., Noor, F. M., and Islam, M. M. (2021). Changing 
clinical pattern of dengue fever and its unusual Manifestations-2019 outbreak in Dhaka, 
Bangladesh. J. Bangladesh Coll. Phys. Surg. 39, 9–18. doi: 10.3329/jbcps.v39i1.50457

Kabir, M. R., Rahman, N., Iqbal, A., Azad, F., Tithi, S. H., Uddin, M. H., et al. (2020). 
Socio-demographic, environmental and life style factors on the dengue epidemic in 
Noakhali District, Bangladesh: evidence from recent outbreak. J. Commun. Dis. 52, 
57–65. doi: 10.24321/0019.5138.202041

Khan, M. A., Al Mosabbir, A., Raheem, E., Ahmed, A., Rouf, R. R., Hasan, M., et al. 
(2021). Clinical spectrum and predictors of severity of dengue among children in 2019 
outbreak: a multicenter hospital-based study in Bangladesh. BMC Pediatr. 21, 1–10. doi: 
10.1186/s12887-021-02947-y

Mahmood, R., Benzadid, M. S., Weston, S., Hossain, A., Ahmed, T., Mitra, D. K., et al. 
(2021). Dengue outbreak 2019: clinical and laboratory profiles of dengue virus infection 
in Dhaka city. Heliyon 7:e07183. doi: 10.1016/j.heliyon.2021.e07183

Mobarak, M. R., Islam, M. R., Bhuiyan, A. T., Akand, N., and Begum, F. (2018). 
Evaluation of dengue fever in a tertiary care children hospital of Bangladesh. North. Int. 
Med. Coll. J. 9, 274–277. doi: 10.3329/nimcj.v9i1.35928

Moher, D., Shamseer, L., Clarke, M., Ghersi, D., Liberati, A., Petticrew, M., et al. 
(2015). Preferred reporting items for systematic review and meta-analysis protocols 
(PRISMA-P) 2015 statement. Syst. Rev. 4, 1–9. doi: 10.1186/2046-4053-4-1

Muraduzzaman, A. K., Alam, A. N., Sultana, S., Siddiqua, M., Khan, M. H., Akram, A., 
et al. (2018). Circulating dengue virus serotypes in Bangladesh from 2013 to 2016. 
Virusdisease 29, 303–307. doi: 10.1007/s13337-018-0469-x

Mutanabbi, M., Shova, S. S., Kibtiar, M., and Mosleh, T. (2022). Clinical profile and 
lab findings of dengue fever in children admitted in a tertiary care hospital. Mymensingh 
Med. J. 31, 741–748.

Nahar, K., Akhter, S., Barua, S., Begum, D., and Hasan, M. K. (2021). Ultrasonographic 
assessment of dengue fever and its correlation with platelet count. Bangladesh Med. Res. 
Counc. Bull. 47, 23–28. doi: 10.3329/bmrcb.v47i1.55794

Parvin, R., Sultana, M., Nahar, Z., Mahmud, S., Khan, M. F. K., Akter, J., et al. (2022). 
Clinical presentation with predictors of severity of dengue fever in children of 2019, endemic 
in Bangladesh. J. Shaheed Suhrawardy Med. Coll. 13, 8–14. doi: 10.3329/jssmc.v13i1.60924

Pervin, M., Akbar, A., Hossain, M. Z., Sharmin, R., Fatema, N., Rahman, M. A., et al. 
(2017). Sero-epidemiology of dengue virus infection in clinically suspected patients 
attended in Dhaka medical college hospital during January to December 2016. J. Dhaka 
Med. Coll. 26:p111, 111–116. doi: 10.3329/jdmc.v26i2.38825

Pervin, M., Tabassum, S., Kumar Sil, B., and Islam, M. N. (2003). Isolation and 
serotyping of dengue viruses by mosquito inoculation and cell culture technique: an 
experience in Bangladesh. Dengue Bull. 27:81.

Prattay, K. M., Sarkar, M. R., Shafiullah, A. Z., Islam, M. S., Raihan, S. Z., and 
Sharmin, N. (2022). A retrospective study on the socio-demographic factors and clinical 
parameters of dengue disease and their effects on the clinical course and recovery of the 
patients in a tertiary care hospital of Bangladesh. PLoS Negl. Trop. Dis. 16:e0010297. doi: 
10.1371/journal.pntd.0010297

Rafi, A., Mousumi, A. N., Ahmed, R., Chowdhury, R. H., Wadood, A., and 
Hossain, G. (2020). Dengue epidemic in a non-endemic zone of Bangladesh: clinical 
and laboratory profiles of patients. PLoS Negl. Trop. Dis. 14:e0008567. doi: 10.1371/
journal.pntd.0008567

Rahim, R., Hasan, A., Hasan, N., Nakayama, E. E., Shioda, T., and Rahman, M. (2021). 
Diversity of dengue virus serotypes in Dhaka city: from 2017 to 2021. Bangladesh J. Med. 
Microbiol. 15, 23–29. doi: 10.3329/bjmm.v15i2.57817

Rahim, R., Hasan, A., Phadungsombat, J., Hasan, N., Ara, N., Biswas, S. M., et al. 
(2023). Genetic analysis of dengue virus in severe and non-severe cases in Dhaka, 
Bangladesh, in 2018–2022. Viruses 15:1144. doi: 10.3390/v15051144

Rahman, M., Hasan, P., Farheen, T., Islam, M. K., Rashid, M. H. U., Haque, M. M., 
et al. (2019). Pattern of presentation and organ involvement in dengue fever at Dhaka 
medical college hospital. J. Dhaka Med. Coll. 28, 199–207.

Rahman, M., Rahman, K., Siddque, A. K., Shoma, S., Kamal, A. H., Ali, K. S., et al. 
(2002). First outbreak of dengue hemorrhagic fever, Bangladesh. Emerg. Infect. Dis. 8, 
738–740. doi: 10.3201/eid0807.010398

Rahman, M. T., Tahmin, H. A., Mannan, T., and Sultana, R. (2007). Seropositivity and 
pattern of dengue infection in Dhaka city. Mymensingh Med. J. 16, 204–208.

Rouf, R., Rabbani, R., Dewan, P., Uddin, M. N., Alam, J., Ali, K., et al. (2020). Dengue 
fever, expanded dengue syndrome and dengue shock syndrome: clinical profile, 
management and outcome of patients at a tertiary hospital, Dhaka, Bangladesh. 
Bangladesh J. Med. 31, 58–63. doi: 10.3329/bjm.v31i2.48533

Roy, S. K., Goswami, B. K., and Bhattacharjee, S. (2023). Genetic characterization of 
dengue virus from patients presenting multi-serotypic infections in the northern West 
Bengal, India. Virus Genes 59, 45–54. doi: 10.1007/s11262-022-01950-4

Salma, U., Sarker, M. A., Zafrin, N., Rahman, M. M., and Kamrul-Hasan, A. B. (2021). 
Sociodemographic and Clinico-laboratory profile of expanded dengue syndrome: 
experience from a tertiary Hospital of Dhaka, Bangladesh. Mymensingh Med. J. 30, 
1073–1078.

https://doi.org/10.3389/fmicb.2024.1481418
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org
https://doi.org/10.1016/j.nmni.2019.100629
https://doi.org/10.51200/bjms.v10i2.630
https://doi.org/10.1186/s41182-022-00470-z
https://doi.org/10.4103/ijmr.ijmr_1055_23
https://doi.org/10.4103/ijmr.ijmr_1055_23
https://doi.org/10.1002/hsr2.1210
https://doi.org/10.1002/hsr2.1210
https://doi.org/10.3329/cmoshmcj.v20i1.53587
https://doi.org/10.3329/cmoshmcj.v20i1.53587
https://doi.org/10.1016/S0140-6736(06)69006-5
https://doi.org/10.3389/fcimb.2017.00317
https://doi.org/10.1179/2046904712Z.00000000052
https://doi.org/10.3390/geographies3020014
https://doi.org/10.1016/S1473-3099(19)30616-4
https://doi.org/10.1186/s12879-021-06788-z
https://doi.org/10.1093/trstmh/traa126
https://doi.org/10.1093/trstmh/traa126
https://old.dghs.gov.bd/index.php/bd/home/5200-daily-dengue-status-report
https://doi.org/10.3201/eid0911.030117
https://doi.org/10.1186/s41182-023-00528-6
https://doi.org/10.7883/yoken.JJID.2006.85
https://doi.org/10.7883/yoken.JJID.2006.85
https://doi.org/10.7759/cureus.28843
https://doi.org/10.1371/journal.pntd.0010847
https://doi.org/10.1371/journal.pntd.0010847
https://doi.org/10.3329/jbcps.v39i1.50457
https://doi.org/10.24321/0019.5138.202041
https://doi.org/10.1186/s12887-021-02947-y
https://doi.org/10.1016/j.heliyon.2021.e07183
https://doi.org/10.3329/nimcj.v9i1.35928
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1007/s13337-018-0469-x
https://doi.org/10.3329/bmrcb.v47i1.55794
https://doi.org/10.3329/jssmc.v13i1.60924
https://doi.org/10.3329/jdmc.v26i2.38825
https://doi.org/10.1371/journal.pntd.0010297
https://doi.org/10.1371/journal.pntd.0008567
https://doi.org/10.1371/journal.pntd.0008567
https://doi.org/10.3329/bjmm.v15i2.57817
https://doi.org/10.3390/v15051144
https://doi.org/10.3201/eid0807.010398
https://doi.org/10.3329/bjm.v31i2.48533
https://doi.org/10.1007/s11262-022-01950-4


Sharif et al. 10.3389/fmicb.2024.1481418

Frontiers in Microbiology 17 frontiersin.org

Sharif, N., Alzahrani, K. J., Ahmed, S. N., and Dey, S. K. (2021). Efficacy, 
immunogenicity and safety of COVID-19 vaccines: a systematic review and meta-
analysis. Front. Immunol. 12:714170. doi: 10.3389/fimmu.2021.714170

Sharif, N., Sharif, N., Alzahrani, K. J., Halawani, I. F., Alzahrani, F. M., Díez, I. D., et al. 
(2023a). Molecular epidemiology, transmission and clinical features of 2022-mpox 
outbreak: a systematic review. Health Sci. Rep. 6:e1603. doi: 10.1002/hsr2.1603

Sharif, N., Sharif, N., Khan, A., and Dey, S. K. (2024a). The epidemiologic and clinical 
characteristics of the 2023 dengue outbreak in Bangladesh. Open forum. Infect. Dis. 
11:ofae066. doi: 10.1093/ofid/ofae066

Sharif, N., Sharif, N., Khan, A., and Dey, S. K. (2024b). Tackling the outbreak of nipah 
virus in Bangladesh amidst COVID-19: a potential threat to public health and actionable 
measures. Health Sci. Rep. 7:e2010. doi: 10.1002/hsr2.2010

Sharif, N., Sharif, N., Khan, A., Halawani, I. F., Alzahrani, F. M., Alzahrani, K. J., et al. 
(2023b). Prevalence and impact of long COVID-19 among patients with diabetes and 
cardiovascular diseases in Bangladesh. Front. Public Health 11:1222868. doi: 10.3389/
fpubh.2023.1222868

Sharmin, R., Tabassum, S., Mamun, K. Z., Nessa, A., and Jahan, M. (2013). Dengue 
infection in Dhaka City, Bangladesh. Mymensingh Med. J. 22, 781–786.

Shultana, K., Rahman, A. Z., Al Baki, A., Khan, M. S., Deb, B., Chowdhury, D., et al. 
(2019). Dengue infection in children: clinical profile and outcome in Dhaka City. Am. 
J. Pediatr. 5:111. doi: 10.11648/j.ajp.20190503.16

Siddiqua, M., Alam, A. N., Muraduzzaman, A. K., and Shirin, T. (2018). NS-1 antigen 
positive dengue infection and molecular characterization of dengue viruses in a private 
medical college Hospitalin Dhaka, Bangladesh. Bangladesh J. Med. Sci. 17, 669–673. doi: 
10.3329/bjms.v17i4.38334

Sim, S., Ng, L. C., Lindsay, S. W., and Wilson, A. L. (2020). A greener vision for vector 
control: the example of the Singapore dengue control programme. PLoS Negl. Trop. Dis. 
14:e0008428. doi: 10.1371/journal.pntd.0008428

Sultana, N., Biswas, S. K., Sultan, T., Ahmed, S., Hossain, Z., and Chowdhury, R. 
(2013). Seroprevalence of dengue fever in Chittagong, Bangladesh. Chattagram Maa-O-
Shishu Hosp. Med. Coll. J. 12, 38–40. doi: 10.11566/cmosh.2013.1201.38

Sultana, N., Fatema, N., Hossain, M. Z., Rahman, M. A., Nehar, N., Yeasmin, M. M., 
et al. (2019). Frequency of dengue infection in febrile patients attended Dhaka medical 
college hospital during January to December, 2018. J. Dhaka Med. Coll. 28:p105, 
105–111. doi: 10.3329/jdmc.v28i1.45765

Sultana, A., Rumana, J., Roy, S., Sonia, S. F., Rahat, F., Parvin, R., et al. (2020). Renal 
involvement in children with dengue fever: a study in tertiary care hospital of 
Bangladesh. Int. J. Nephrol. 2020, 1–6. doi: 10.1155/2020/4025267

Titir, S. R., Paul, S. K., Ahmed, S., Haque, N., Nasreen, S. A., Hossain, K. S., et al. 
(2021). Nationwide distribution of dengue virus type 3 (Denv-3) genotype I  and 
emergence of denv-3 genotype III during the 2019 outbreak in Bangladesh. Trop. Med. 
Infect. Dis. 6:58. doi: 10.3390/tropicalmed6020058

Uddin, M. N., Hossain, M. M., Dastider, R., Hasan, Z., Ahmed, Z., and Dhar, D. K. 
(2014). Clinico-pathological profile of dengue syndrome: an experience in a tertiary care 
hospital, Dhaka, Bangladesh. Mymensingh Med. J. 23, 774–780.

WHO. (2009). Dengue: a guideline for diagnosis, treatment, prevention and control. 
Geneva: World Health Organisation; https://www.who.int/publications/i/
item/9789241547871 (Accessed May 05, 2024).

WHO. (2024). Available at: https://www.who.int/docs/default-source/outbreak-
toolkit/updates-documents_july-5/dengue-outbreak-data-collection-toolbox---inis-3-
july-1.pdf?sfvrsn=ec3ffcf3_2 (accessed May 05, 2024).

WHO Dengue fact sheet. (2024). Available at: https://www.who.int/emergencies/
disease-outbreak-news/item/2023-DON481 (accessed May 05, 2024).

Yang, J., Mosabbir, A. A., Raheem, E., Hu, W., and Hossain, M. S. (2023). Demographic 
characteristics, clinical symptoms, biochemical markers and probability of occurrence 
of severe dengue: a multicenter hospital-based study in Bangladesh. PLoS Negl. Trop. 
Dis. 17:e0011161. doi: 10.1371/journal.pntd.0011161

Yasmin, A., Akhter, R., Shapla, S. P., and Yeasmin, L. (2020). Severity of liver 
involvement in children with dengue infection. Bangladesh J. Infect. Dis. 7, 90–94. doi: 
10.3329/bjid.v7i2.51519

Yesmin, S., Ahammad, A. M., Sarmin, S., Rafi, M. A., Islam, S., and Hasan, M. J. 
(2023a). Clinical profile of pediatric cases of dengue during the 2019 epidemic in 
Bangladesh: a multicenter cross-sectional study. Mymensingh Med. J. 32, 502–509.

Yesmin, S., Sarmin, S., Ahammad, A. M., Rafi, M. A., and Hasan, M. J. (2023b). 
Epidemiological investigation of the 2019 dengue outbreak in Dhaka, Bangladesh. J. 
Trop. Med. 2023:8898453. doi: 10.1155/2023/8898453

Zeng, X., Zhang, Y., Kwong, J. S., Zhang, C., Li, S., Sun, F., et al. (2015). The 
methodological quality assessment tools for preclinical and clinical studies, systematic 
review and meta-analysis, and clinical practice guideline: a systematic review. J. Evid. 
Based Med. 8, 2–10. doi: 10.1111/jebm.12141

https://doi.org/10.3389/fmicb.2024.1481418
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org
https://doi.org/10.3389/fimmu.2021.714170
https://doi.org/10.1002/hsr2.1603
https://doi.org/10.1093/ofid/ofae066
https://doi.org/10.1002/hsr2.2010
https://doi.org/10.3389/fpubh.2023.1222868
https://doi.org/10.3389/fpubh.2023.1222868
https://doi.org/10.11648/j.ajp.20190503.16
https://doi.org/10.3329/bjms.v17i4.38334
https://doi.org/10.1371/journal.pntd.0008428
https://doi.org/10.11566/cmosh.2013.1201.38
https://doi.org/10.3329/jdmc.v28i1.45765
https://doi.org/10.1155/2020/4025267
https://doi.org/10.3390/tropicalmed6020058
https://www.who.int/publications/i/item/9789241547871
https://www.who.int/publications/i/item/9789241547871
https://www.who.int/docs/default-source/outbreak-toolkit/updates-documents_july-5/dengue-outbreak-data-collection-toolbox---inis-3-july-1.pdf?sfvrsn=ec3ffcf3_2
https://www.who.int/docs/default-source/outbreak-toolkit/updates-documents_july-5/dengue-outbreak-data-collection-toolbox---inis-3-july-1.pdf?sfvrsn=ec3ffcf3_2
https://www.who.int/docs/default-source/outbreak-toolkit/updates-documents_july-5/dengue-outbreak-data-collection-toolbox---inis-3-july-1.pdf?sfvrsn=ec3ffcf3_2
https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON481
https://www.who.int/emergencies/disease-outbreak-news/item/2023-DON481
https://doi.org/10.1371/journal.pntd.0011161
https://doi.org/10.3329/bjid.v7i2.51519
https://doi.org/10.1155/2023/8898453
https://doi.org/10.1111/jebm.12141

	Evolving epidemiology, clinical features, and genotyping of dengue outbreaks in Bangladesh, 2000–2024: a systematic review
	Introduction
	Methods
	Definition
	Study design
	Data sources, search strategy, and selection criteria
	Case definition
	Protocol
	Statistical analysis

	Results
	Studies included
	Epidemiological features of dengue outbreaks
	Spatial distribution of dengue in Bangladesh
	Serotype and genetic diversity of dengue viruses in Bangladesh
	Clinical characteristics of patients with dengue virus infection
	Seasonality of dengue outbreaks in Bangladesh
	Future perspectives of dengue outbreaks in Bangladesh

	Discussion
	Conclusion

	References

