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ABSTRACT

Objective: To estimate the pooled prevalence of dengue infection in
Bangladesh.

Methods: Literature search was conducted across PubMed, Web
of Science, and Hinari between December 2024 and April 2025,
supplemented by references searching. The Joanna Briggs Institute
checklist was used for evaluating study quality. A random effects
meta-analysis of proportion, including subgroup analyses, was
performed with R software (version 4.5.1).

Results: Out of 2087 records, 28 studies were included. The
pooled prevalence of confirmed dengue infection among clinically
suspected patients was 49.3% (95% CI 36.1-62.6), with a significant
high heterogeneity (12=99.2%, t2=1.81, P<0.001). Stratified
analysis showed a pooled prevalence of 47.9% (95% CI 34.0-62.2,
12=99.1%, 12=1.71, P<0.001) for acute/recent infection, and 7.9%
(95% CI 1.3-36.8, ’=89.3%, 12=2.64, P<0.001) for prior infection
among clinically suspected patients. In the general population,
based on a limited number of studies, the pooled prevalence of prior
dengue infection was 52.8% (95% CI 8.5-93.1, ?=99.9%, 12=3.23,
P<0.001). DENV-3 was the most prevalent of 52.0% (95% CI 23.4-
79.4, 2=98.3%, t2=4.11, P<0.001) among molecularly confirmed
serotype-positive patients, followed by DENV-2 of 35.8% (95% CI
13.7-66.2, ?=98.4%, 12=4.23, P<0.001).

Conclusions: Despite significant heterogeneity among studies, the
pooled estimates provide a clear picture of dengue infection burden
in Bangladesh and provide a benchmark for monitoring future

trends.
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1. Introduction

Dengue is a mosquito-borne viral illness caused by four
antigenically distinct dengue virus serotypes (DENV-1 to DENV-4),
transmitted primarily by infected female Aedes mosquitoes. Although
immunologically distinct, DENV serotypes cause similar clinical
syndromes and are found across the world[1.2]. Infection with one
serotype does not confer long-term immunity against others|3.4],
leaving individuals susceptible to multiple infections throughout
their lifetime. Clinical outcomes of dengue range from asymptomatic
or mild fever to life-threatening forms, such as hemorrhagic fever
and shock syndromef[5.6].

Two vaccines against dengue, Dengvaxia (CYD-TDV) and

Summary

Question: What is the pooled prevalence of dengue infection in
Bangladesh?

Findings: In this analysis, approximately half of the clinically
suspected patients had confirmed dengue infection. Around
48% of the clinically suspected patients had evidence of acute/
recent infections, while around 53% of the general population
had evidence of prior infection. All four dengue virus serotypes
were found, with DENV-3 being the most prevalent serotype,
followed by DENV-2.

Meaning: These findings indicate ongoing transmission and
high endemicity of dengue in Bangladesh and provide a clear
picture of the disease burden.
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Qdenga (TAK-003), have been prequalified by the World Health

Organization|7]. However, both have significant limitations, including
the requirement of prior dengue infection and variable effectiveness
across serotypes[8.9]. Consequently, none of them is approved
for routine use in many dengue-endemic countries, including
Bangladesh[10.11], and mosquito avoidance and vector control remain
the cornerstone of dengue prevention.

The spread of dengue is strongly influenced by climatic factors,
such as prolonged rainfall, hot and humid conditions[12,13].
Prolonged rainfall provides abundant breeding sites for mosquito
vectors, and warm and humid conditions support vector survival and
viral replication. Rapid and unplanned urbanization, overcrowded
conditions, poor sanitation, and waste management increase human-
mosquito contacts and undermine vector control efforts[12,14].
Increased human mobility further facilitates dengue spread into
previously unaffected regions[15].

Since the first reported outbreak in 2000[16], Bangladesh has
become dengue-endemic and has experienced recurrent seasonal
outbreaks annually. In 2023, the country recorded a major outbreak,
with 321179 cases and 1705 deaths[17], and ranked as the second
most dengue-affected country after Brazil in case numbers and first
in number of deaths among the major dengue-endemic countries[18].
Dengue surveillance in Bangladesh is passive, hospital-based, which
mainly relies on routine reporting of dengue cases from selected
public and private healthcare facilities[19]. Beyond surveillance,
a limited number of small-scale epidemiological studies have
attempted to estimate dengue prevalence[20-22].

Despite the high burden, the true prevalence of dengue infection
in Bangladesh remains poorly quantified. Existing estimates are
fragmented, often restricted to hospitalized cases or subpopulations,
and may not reflect community-level transmission. Reliable pooled
estimates are essential to track disease burden, evaluate control
strategies, and inform public health planning. Therefore, this
systematic review and meta-analysis aimed to synthesize existing
studies to estimate the pooled prevalence of dengue infection in

Bangladesh.

2. Methods

2.1. Study design and registration

This systematic review and meta-analysis followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) 2020 guidelines[23] and was registered in the PROSPERO
(CRD42025630738).
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2.2. Inclusion and exclusion criteria

We included studies that reported the prevalence or proportion
of confirmed dengue infection in a defined population, published
between January 2000 and April 2025 in English, and conducted in
Bangladesh. We included original articles of all formats, and studies
reporting dengue with coinfections (e.g., malaria, Zika).

We excluded studies without dengue prevalence data (e.g., those
limited to confirmed cases, molecular analyses, or preventive
practices), reviews, and studies without full-text. When multiple
studies used the same dataset, we included the most comprehensive

and recent one.

2.3. Case definitions

Confirmed dengue infection was defined as a positive result
by any accepted diagnostic methods, such as detection of NS1
antigen, dengue viral RNA by RT-PCR/qPCR, virus isolation,
hemagglutination inhibition assay, anti-dengue IgM and/or IgG
antibodies by ELISA, threshold-based methods (e.g., IgM or IgG
>40 units in ELISA) or a combination of these tests. For subgroup
analysis, we later classified dengue infection into two groups: (1)
acute/recent dengue infection, defined as positivity for one or more
of the following: NS1 antigen, RT-PCR/qPCR, virus isolation and
IgM antibody (with or without IgG positivity), and (2) prior dengue
infection, defined as only IgG antibody positivity.

2.4. Search strategy

A comprehensive search was conducted through PubMed, Web
of Science, and Hinari by two reviewers (M.E.R. and M.S.)
independently. The initial search was performed in December 2024,
and the search strategy was later refined and conducted again in
April 2025. The search strategy was developed using a combination
of MeSH terms, and keywords, and provided in Supplementary
Table 1. Additionally, references of the retrieved studies were

manually screened to identify any further eligible studies.

2.5. Study screening and selection

Search results were exported to Rayyan for screening. Duplicates
were removed using this software, and later during title and abstract
screening. Two reviewers independently screened titles and abstracts,
and subsequently full-texts based on the inclusion and exclusion
criteria. Potentially relevant articles after title and abstract screening

were retrieved for full-text review, which both reviewers assessed



Dengue infection in Bangladesh 241

independently for final inclusion. Any disagreement during the
selection process was resolved through consultation with a third

reviewer (A.A.T.).

2.6. Quality assessment

Two reviewers independently assessed the study quality using the
Joanna Briggs Institute (JBI) Critical Appraisal checklist for studies
reporting prevalence data, which includes nine items for assessing
methodological quality and potential bias[24]. Each item was rated as

13

no

99 < EENTs
s >

yes unclear,” or “not applicable,” with one point assigned
for each “yes” response to generate a total score. The “response
rate” item was considered as “yes” for studies using stored samples
or medical records. Based on this score, studies were classified as
high (score: 0-3), moderate (score: 4-6), and low (score: 7-9) risk of
bias, consistent with a previous study[25]. Quality assessment was
not conducted for short communications, dispatches, or letters due to

lack of methodological details.

2.7. Data extraction and prevalence estimation

Data were extracted from each study, including author and year,
study design, study setting, geographical location of study setting,
study population, sample size and collection period, diagnostic
methods, confirmed cases, and serotype-specific cases. Unless
specified by the original study, we defined studies as retrospective
cross-sectional if they tested previously collected clinical samples
(e.g., from hospitals or diagnostic centers) or used de-identified
medical record data, and as prospective cross-sectional if they
actively collected samples or data from participants during the study
period. Again, unless specified by the original study, febrile patients
or those clinically suspected of dengue attending hospitals or
diagnostic centers were considered as clinically suspected patients.
If a study used multiple diagnostic methods and reported the total
number of positive cases regardless of the method, we used that total
for prevalence estimate (e.g., Sultana et al., 2019[26]). Furthermore,
if a study reported positive cases separately by diagnostic methods
without a combined total, we considered the results from the most
widely accepted diagnostic method. For Banu et al., 2025[27], we
used RT-PCR positive cases (n=775) rather than the rapid test
positive cases (n=300). However, for Aziz et al., 2002[28], we used
1gG and/or IgM ELISA positive cases rather than RT-PCR positive
cases, since samples were collected >7 days of fever onset. Extracted

data were cross-checked by both reviewers for accuracy.

2.8. Statistical analysis

We conducted meta-analysis of proportions to estimate pooled

prevalences. Subgroup meta-analyses were further conducted

by stage of dengue infection (acute/recent vs. prior) and DENV
serotypes. Studies with distinct population groups were excluded
from meta-analysis but described separately.

Due to wide variability of prevalence estimates across the included
studies, a logit transformation was applied to stabilize variance.
Pooled prevalence was estimated using random-effects model with
Restricted Maximum Likelihood to account for high heterogeneity,
then back-transformed and presented as percentages. Heterogeneity
was assessed using the /2 statistic and t2. Forest plots were generated
to visually display individual study estimates, their 95% confidence
intervals (CIs), and subgroup-level pooled estimates. Subgroup
differences were assessed using x2 test for subgroup differences.
A P-value of < 0.05 was used to assess the statistical significance.
Analyses were conducted in R software (version 4.5.1) using the
meta package (version 8.3.0).

We further conducted sensitivity analyses by (1) excluding data
from studies that were not full-length, (2) excluding coinfections
data (i.e., excluding the coinfected cases from the numerator), and
(3) including data from the abstract-only study, to check whether
such exclusions or inclusions had a significant impact on the pooled

estimates.

3. Results

3.1. Search results

The literature search identified 2087 records (PubMed=1693; Web
of Science=290; Hinari=87, and reference lists=17). After removing
149 duplicates, 1938 articles were screened by title and abstract. Of
these, 1835 articles were excluded with reasons, and the remaining
103 articles were selected for full-text screening.

For inaccessible full-texts, we reached out to the corresponding
authors via email. Most authors provided their articles, but one
full-text could not be obtained and was excluded[29]. After full-text
screening, 75 articles were excluded for predefined reasons, and a
total of 28 articles were included. Among these excluded articles,
one study was excluded for reporting inconsistent prevalence
data[30], and another for an unusually high prevalence[31]. The
latter study mentioned that 360 samples from suspected dengue
patients were tested, but results showed 300 dengue cases and 60
dengue hemorrhagic fever cases confirmed by serological tests[31].
We excluded this study, assuming the samples were likely from

confirmed cases rather than suspected cases (Figure 1).

3.2. Study characteristics

Of the 28 included studies, the majority (n=12) were hospital-

based prospective cross-sectional studies[27.28,32-41]. Twenty-three
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Articles identified from databases searching (n=2070)
PubMed (n=1693) Articles identified from references searching

Web of Science (n=290) (n=17)
Hinari (n=87)

\4

Total number of articles identified from searching
(n=2087)

Duplicates removed using Rayyan software
(n=149)

Articles screened by title and abstract
(n=1938)

Articles excluded after title and abstract screening
(n=1835)

Not relevant (n=1820)

Conducted outside of Bangladesh (n=5)

Review articles (n=4)

Dengue KAP studies (n=3)

Duplicate (different titles in databases) (n=2)

A4

Full text not available (n=1)

Full-text articles assessed for eligibility
(n=103) Articles excluded after full-text screening (n=75)

Correspondence/letter/editorial; did not report
prevalence data (n=20)

Included only confirmed cases; did not report
prevalence data (n=20)

Used dengue case reports; did not report prevalence
data (n=14)

Comments/viewpoints/insights/perspective; did not
report prevalence data (n=5)

Data overlap (n=5)

Prevalence data not clearly reported (n=4)

Focused on severe cases and deaths; did not report
prevalence data (n=2)

Predefined case-control groups; did not report
y prevalence data (n=1)

Diagnostic evaluation study; did not report
prevalence data (n=1)

Narrative review (n=1)

Reported inconsistent prevalence data (n=1)

Reported extreme prevalence data (n=1)

Articles included for analysis
(n=28)

Figure 1. PRISMA flowchart of study selection.

were full-length articles, while three were dispatches[16.42.43], one  age. Diagnostic methods varied across studies, including NS1
communication[41], and one letter[39]. Most studies (n=24) tested antigen ICT, RT-PCR/qPCR, virus isolation, and anti-dengue IgM/
samples from clinically suspected patients regardless of their ~ IgG ELISA or ICT. Thirteen studies reported DENV serotype-
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specific infections[27.28.33-35,39.41.42.44-48], four of which identified
coinfections[28,33.45.48]. Another study also reported DENV
serotype, but data could not be reliably extracted from this studyf16].
Three studies reported other infections or cross-reactivity along
with dengue, such as Japanese encephalitis virus, malaria, and

Zika[36.49.50] (Supplementary Table 2).

3.3. Study quality assessment

Quality assessment was not conducted for five non-full-length
articles[16,39.41-43]. Among the rest 23 articles, 12 studies were rated
as 1ow|[20,22,26,27,35,36,44-47.49.51] and 11 studies as moderate risk of

bias[21,28,32-34,37,38,40,48,50,52] (Supplementary Table 2).

3.4. Prevalence of dengue infection in clinically suspected

paltients

Out of these 28 studies, 24 included clinically suspected patients.
Meta-analysis found that among the clinically suspected patients
(24 studies, n=22387), the pooled prevalence of confirmed dengue
infection was 49.3% (95% CI 36.1-62.6), with a significant high
heterogeneity among studies (/2=99.2%, t2=1.81, P<0.001)
(Figure 2).

The sensitivity analysis by excluding non-full-length articles

lowered the pooled prevalence of confirmed dengue infection at
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42.1% (95% CI 29.3-56.0) (Supplementary Figure 1). However,
the sensitivity analysis excluding coinfected cases, and including
the abstract-only data from the inaccessible full-text showed no
substantial change in the pooled estimates (Supplementary Figures 2
and 3).

Subgroup meta-analysis by stage of dengue infection found that
among the clinically suspected patients, the pooled prevalence of
acute/recent infection was 47.9% (95% CI 34.0-62.2, ?’=99.1%,
w=1.71, P<0.001), while prior dengue infection (IgG seropositivity)
was 7.9% (95% CI 1.3-36.8, I’=89.3%, 1>=2.64, P<0.001). The
difference between subgroups was statistically significant (y2=5.41,
df=1, P=0.02) (Figure 3). This analysis included 20 studies, because
we could not reliably differentiate acute/recent infection from prior
infection of the rest four studies due to insufficient information,

which were therefore excluded.

3.5. Prevalence of dengue infection in the general population

Of these 28 studies, two included the general population. Meta-
analysis showed that in the general population (2 studies, n=6691),
the pooled prevalence of prior dengue infection (IgG seropositivity)
was 52.8% (95% CI 8.5-93.1), with a significant high heterogeneity
among studies (/2=99.9%, 1t2=3.23, P<0.001) (Figure 4). One of
them further showed that the prevalence of acute/recent dengue

infection (IgM seropositivity) in the general population was

Study Events Total Prevalence (%) 95% CI
Amin et al., 2000[32] 35 200 — 17.5 [12.5;23.5]
Aziz et al., 2002[28] 41 45 —_— 91.1 [78.8;97.5]
Rahman et al., 2002[16] 176 240 S 73.3 [67.3;78.8]
Yunus et al., 2002[33] 35 255 —— 13.7 [9.8; 18.6]
Hossain et al., 2003[49] 55 225 R 24.4 [19.0; 30.6]
Pervin et al., 2003[34] 97 105 — 924 [85.5;96.7]
LaRocque et al., 2005[43] 938 1297 72.3 [69.8; 74.7]
Islam et al., 2006[35] 100 200 - 50.0 [42.9;57.1]
Faruque et al., 2012[36] 69 720 : 9.6 [7.5;12.0]
Sharmin et al., 2013[37] 137 201 —_— 68.2 [61.2;74.5]
Sultana et al., 2013[21] 533 1181 45.1 [42.3; 48.0]
Morales et al., 2016[51] 2334 4439 52.6 [51.1; 54.1]
Pervin et al., 2017[38] 40 145 - 27.6 [20.5; 35.6]
Muraduzzaman et al., 2018[44] 350 1380 254 [23.1;27.7]
Siddiqua et al., 2018[45] 1037 3201 324 [30.8; 34.0]
Rahman et al., 2019[46] 268 1651 16.2 [14.5;18.1]
Sultana et al., 2019[26] 350 899 38.9 [35.7; 42.2]
Ahmad et al., 2020[39] 73 90 — . 81.1 [71.5; 88.6]
Titir et al., 2021[41] 162 179 . 90.5 [85.2;94.4]
Islam et al., 2022[52] 129 152 = B 84.9 [78.2;90.2]
Rahim et al., 2023[47] 839 3759 22.3 [21.0;23.7]
Hasan et al., 202448 197 354 —'— 55.6 [50.3; 60.9]
Banu et al., 2025 [27] 775 1317 : 58.8 [56.1; 61.5]
Hasan et al., 2025 [50] 50 152 B 329 [25.5;41.0]
Random effects model 22387 - 493 [36.1; 62.6]
Heterogeneity: =99.2%, 12=1.8143, P<0.001 l l I I l l
0 20 40 60 80 100

Figure 2. Pooled prevalence of confirmed dengue infection among clinically suspected patients.
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Study Events Total Prevalence (%) 95% CI
Infection=Acute/recent dengue infection
Amin et al., 2000[32] 35 200 == 17.5 [12.5;23.5]
Aziz et al., 2002[28] 33 45 — &= 73.3 [58.1; 85.4]
Pervin et al., 2003[34] 97 105 : S, 924 [85.5;96.7]
Islam et al., 2006[35] 100 200 4,7 50.0 [42.9;57.1]
Faruque et al., 2012[36] 69 720 H 9.6 [7.5;12.0]
Sharmin et al., 2013[37] 135 201 - 67.2 [60.2; 73.6]
Sultana et al., 2013[21] 320 1181 27.1 [24.6; 29.7]
Morales et al., 2016[51] 2334 4439 : 52.6 [51.1; 54.1]
Pervin et al., 2017|38] 40 145 —— 27.6 [20.5; 35.6]
Muraduzzaman et al., 2018[44] 350 1380 ; 25.4 [23.1;27.7]
Siddiqua et al., 2018[45] 1037 3201 324 [30.8; 34.0]
Rahman et al., 2019[46] 268 1651 16.2 [14.5;18.1]
Sultana et al., 2019[26] 350 899 38.9 [35.7;42.2]
Ahmad et al., 2020[39] 73 90 — 81.1 [71.5;88.6]
Titir et al., 2021[41] 162 179 —_ 90.5 [85.2;94.4]
Islam et al., 2022[52] 129 152 —_— 84.9 [78.2;90.2]
Rahim ez al., 2023[47] 839 3759 223 [21.0;23.7]
Hasan et al., 2024(438] 197 354 — 55.6 [50.3; 60.9]
Banu et al., 2025[27] 775 1317 58.8 [56.1; 61.5]
Hasan et al., 2025[50] 50 152 + 329 [25.5;41.0]
Random effects model 20370 <> 479 [34.0; 62.2]
Heterogeneity: =99.1%, 12=1.7128, P<0.001 i
Infection=Prior dengue infection/IgG seropositivity
Aziz et al., 2002[28] 8 45 —— 17.8 [8.0;32.1]
Sharmin et al., 2013[37] 2 201 1.0 [0.1; 3.5]
Sultana et al., 2013[21] 213 1181 : 18.0 [15.9;20.3]
Random effects model 1427 < 7.9 [1.3; 36.8]
Heterogeneity: ?=89.3%, 12=2.6396, P<0.001
Random effects model 21797 <::> 40.9 [27.2; 56.3]
Heterogeneity: 2=99.1%, 12=2.2489, P<0.001 [ I I |
Test for subgroup differences: x2=5.41, df=1, P=0.02 0 40 60 80 100

Figure 3. Pooled prevalence of acute/recent and prior dengue infection among clinically suspected patients.
Study Events Total Prevalence (%) 95% CI
Dhar-Chowdhury et al., 2017[20] 900 1125 80.0 [77.5; 82.3]
Salje et al., 2019[22] 1403 5866 23.9 [22.8;25.0]
Random effects model 6991 {I::——) 52.8 [8.5;93.1]

Heterogeneity: 2=99.9%, 12=3.2315, P<0.001 I

0 20

40 60 80 100

Figure 4. Pooled prevalence of prior dengue infection among the general population.

approximately 2.0% (23 of 1125), and within the longitudinal
cohort, around 57.7% (56 of 97) of initially seronegative individuals

seroconverted during monsoon|20].

3.6. Prevalence of dengue infection in distinct populations

Of these 28 studies, two studies were excluded from the meta-
analysis due to single distinct population groups. One of them
reported the prevalence of prior dengue infection (IgG seropositivity)
among general afebrile patients of 51.2% (349 out of 681)[40]. The
latter study reported the prevalence (either recent or prior) of 12.1%

(13 out of 107) among a recreational club staff{42].

3.7. Distribution of DENYV serotypes

Subgroup meta-analysis by DENV-serotypes showed that among
the molecularly confirmed serotype-positive patients, DENV-3
accounted the most pooled prevalence of 52.0% (95% CI 23.4-79.4),
followed by DENV-2 of 35.8% (95% CI 13.7-66.2), while DENV-
4 was least prevalent of 4.2% (95% CI 0.2-51.8). A significant high
heterogeneity was observed among studies (/2 >93%, P<0.001). For
coinfections by different DENV-serotypes, DENV-3 and DENV-4
coinfection (7.6%), and DENV-2 and DENV-3 coinfection (6.5%)
were more prevalent than DENV-1 and DENV-2 (2.1%), with low
heterogeneity among studies (/2 <17.4%) (Figure 5).
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Study Events Total Prevalence (%) 95% CI
Serotype=DENV-1 :
Pervin et al., 2003[34] 6 44 e 13.6 [5.2;27.4]
Muraduzzaman et al., 2018[44] 47 141 = 333 [25.6; 41.8]
Siddiqua et al., 2018[45] 21 45 P—e 46.7 [31.7;62.1]
Rahman ez al., 2019[46] 7 161 —— 4.3 [1.8;8.8]
Rahim e al., 2023[47) 40 495 8.1 [5.8;10.8]
Hasan et al., 2024(438] 35 197 - 17.8 [12.7;23.8]
Random effects model 1083 R 16.7 [7.8;32.3]
Heterogeneity: ’=94.5%, ©2=1.086 1, P<0.001
Serotype=DENV-2
Aziz et al., 2002[28] 2 19 —_—— 10.5 [1.3;33.1]
Yunus et al., 2002(33] 1 35 —_ 29 [0.1; 14.9]
Pervin et al., 2003[34] 3 44 - 6.8 [1.4;18.7]
Muraduzzaman et al., 2018[44] 94 141 — 66.7 [58.2;74.4]
Siddiqua et al., 2018[45] 23 45 P 51.1 [35.8; 66.3]
Rahman et al., 2019[46] 147 161 - 91.3 [85.8;95.2]
Ahmad et al., 2020[39] 13 24 P 54.2 [32.8; 74.4]
Titir et al., 2021[41] 1 41 — 24 [0.1; 12.9]
Rahim et al., 2023[47] 52 495 10.5 [7.9;13.5]
Hasan et al., 2024(48] 146 197 — 74.1 [67.4; 80.1]
Banu et al., 2025[27] 593 674 88.0 [85.3;90.3]
Random effects model 1876 —_— 35.8 [13.7; 66.2]
Heterogeneity: [2=98.4%, 12=4.2347, P<0.001 :
Serotype=DENV-3
Aziz et al., 2002[28] 14 19 — = 73.7 [48.8;90.9]
Yunus et al., 2002[33] 16 35 — = 45.7 [28.8; 63.4]
Pervin et al., 2003[34] 31 44 R 70.5 [54.8; 83.2]
Wagatsuma et al., 2004[42] 1 1 100.0 [2.5; 100.0]
Islam et al., 2006[35] 8 8 _ 100.0 [63.1; 100.0]
Rahman et al., 2019[46] 7 161 —— 4.3 [1.8;8.8]
Ahmad et al., 2020[39] 11 24 —_— 45.8 [25.6; 67.2]
Titir et al., 2021[41] 40 41 —a= 97.6 [87.1;99.9]
Rahim et al., 2023[47] 403 495 ] 81.4 [77.7; 84.7]
Hasan et al., 2024[48] 12 197 =g 6.1 [3.2;10.4]
Banu et al., 2025[27] 80 674 11.9 [9.5; 14.6]
Random effects model 1699 —_— 52.0 [23.4;79.4]
Heterogeneity: 2=98.3%, 12=4.1128, P<0.001
Serotype=DENV-4
Yunus et al., 2002[33] 10 35 — 28.6 [14.6; 46.3]
Pervin et al., 2003[34] 4 44 - 9.1 [2.5;21.7]
Banu et al., 2025(27] 1 674 0.1 [0.0; 0.8]
Random effects model 753 T 4.2 [0.2; 51.8]
Heterogeneity: ?=93.0%, t>=7.5804, P<0.001
Serotype=DENV-1 and DENV-2
Siddiqua et al., 2018[45] 1 45 B 2.2 [0.1; 11.8]
Hasan et al., 2024(48] 4 197 H 2.0 [0.6; 5.1]
Random effects model 242 o 2.1 [0.9; 4.9]
Heterogeneity: 2=0%, t2=0, P=0.935
Serotype=DENV-2 and DENV-3
Aziz et al., 2002[28] 2 19 —— 10.5 [1.3;33.1]
Yunus et al., 2002[33] 1 35 = 2.9 [0.1; 14.9]
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Heterogeneity: 2=0%, ©2=0, P=0.660 :
Random effects model 5761 e 24.1 [13.8; 38.7]
ity: = 2, T T T T T 1
Heterogeneity: 2=98.0%, 12=4.1456, P<0.001 0 20 40 60 30 100

Test for subgroup differences: x?=35.07, df=6, P<0.001

Figure 5. Pooled prevalence of dengue infection by DENV serotypes among molecularly confirmed serotype-positive patients.

This subgroup analysis was conducted with 13 studies[27,28,33-
35,39,41,42,44-48], in which serotyping was conducted on a subset
of samples from confirmed cases, mostly PCR-positive samples with

PCR cycle threshold (Ct) cutoffs (e.g., Ct value <34) (Supplementary
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Table 3). One study reported a single subgroup of four patients
coinfected by DENV-2 and DENV-4(33], which data was also

excluded.
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4. Discussion

This systematic review and meta-analysis aimed to synthesize
existing studies to estimate the pooled prevalence of dengue
infection in Bangladesh. The findings provide a clear picture of the
national burden of dengue infection and establish a benchmark for
monitoring future trends.

Our analysis found that the pooled prevalence of confirmed
dengue infection was 49.3% among clinically suspected patients
in Bangladesh, and around half of them had acute/recent infection.
In the general population, the pooled prevalence of prior infection
(IgG seropositivity) was 52.8%, while about half of general afebrile
patients (i.e., patients presenting at hospitals for any cause) had prior
dengue infections (based on a single study by Hoque et al., 2021{40])
and the prevalence of confirmed dengue infection (recent or prior)
was 12.1% among a recreational club staft (based on the previous
study by Wagatsuma ez al., 2004(42]).

Differences in case definitions limited the comparability of our
findings with previous studies from dengue-endemic countries. A
previous meta-analysis from India found a pooled prevalence of
laboratory-confirmed dengue infection of 38.3% among clinically
suspected patients, which defined confirmed infection primarily
based on markers of acute infection[53], while our definition was
based on the positive results of any accepted method. This meta-
analysis from India further showed the pooled estimate of dengue
seroprevalence (IgG or neutralizing antibodies) of 56.9% in the
general population[53]. Another meta-analysis from Peru showed
that the pooled prevalence of laboratory-confirmed dengue or
dengue antibodies among febrile patients ranged from 16% to 21%
depending on the diagnostic methods[54]. Despite the differences
in case definitions, these comparisons highlight the widespread
exposure of dengue in clinically suspected and febrile patients in
endemic countries.

Although the pooled prevalence of confirmed infection was
estimated among clinically suspected patients and included all
positive cases, including recent and prior infections, this finding
suggests a substantial burden of dengue in Bangladesh. The stratified
analysis by stage of infection further found that around half of
the clinically suspected patients had acute/recent infection, which
was comparable to our pooled estimate of confirmed infection and
indicates an ongoing transmission. This finding further underscores
the importance of early diagnosis, as it can significantly impact
patient management, such as providing timely supportive treatment
and reducing the risk of severe complications. Clinicians should
consider dengue infection at the top of their differential diagnoses
list for patients attending hospitals with fever-like illnesses.

More than 50% of individuals in the general population had evidence

of prior infection (IgG seropositivity). Although this estimate was
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based on a limited number of studies, the high prevalence of IgG
seropositivity indicates a high endemicity of dengue in Bangladesh.
The IgG antibodies can persist for months or years[55.56], and
therefore, positive results may reflect inactive or resolved infections.
The evidence of prior infection is also of clinical importance and
cannot be overlooked. Individuals can be infected multiple times
by DENV serotypes, and secondary infections, particularly with
different serotypes, often leads to severe and fetal outcomes|57].
Consequently, individuals with prior infection, particularly in
the context of ongoing transmission, are at higher risk of severe
complications during subsequent infections[58.59]. We also found
that around 57.7% of initially seronegative individuals seroconverted
during monsoon (based on the findings of Dhar-Chowdhury ez
al., 2017(20]), indicating substantial seasonal transmission. These
findings also highlight the critical need for continuous monitoring
and efforts to reduce dengue transmission.

Our analysis also found that all four DENV serotypes and
coinfections by different serotypes were prevalent among
molecularly confirmed serotype-positive dengue cases, with DENV-
3 accounting for almost half of the infections and DENV-2 for about
one-third. Understanding the distribution and co-circulation of
DENV serotypes offer valuable insights about dengue virus spread
and outbreak potential. Although the pooled DENV serotype-specific
prevalence was estimated only among serotype-positive patients, not
all individuals tested in each study, this finding was important, as
certain serotypes are linked with major outbreaks. Previous studies
reported that DENV-2 and DENV-3 serotypes are associated with
severe dengue outbreaks, such as the severe dengue outbreak in the
Loreto region of Peru during 2010 and 2011[60], and in Indonesia
in 2019(61]. The predominance of DENV-3 and DENV-2 might also
contribute to the recurring annual dengue outbreaks observed in
Bangladesh.

To our knowledge, this is the first systematic review and meta-
analysis to estimate the pooled prevalence of dengue infection in
Bangladesh. The study had several limitations, which emerged
from the primary studies included in the analysis. Most of the
studies were hospital-based and relied on retrospective samples or
collected specimens from inpatients and outpatients. Additionally,
many studies did not clearly describe the sampling procedures or
report response rates. The pooled estimate of prevalence in the
general population was based on a limited number of studies, which
might limit the generalizability of the findings. Methodological
heterogeneity, despite using the random effects models, remained
a major concern in our analysis. We did not report funnel plot
because, in meta-analysis of proportion, funnel plot asymmetry may
reflect true between-study heterogeneity rather than publication
bias, which can mislead the interpretations[62]. We included studies

reporting original data on dengue prevalence, regardless of their
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publication format, but excluded a potentially relevant study due to
the unavailability of its full text[29].

In conclusion, our findings indicate ongoing transmission and a
high level of endemicity of dengue in Bangladesh. The DENV-
2 and DENV-3 serotypes were found to be most prevalent among
the serotype-positive patients. Although we observed significant
heterogeneity among studies, this review provides a clear
picture of dengue infection burden in Bangladesh and provides
a benchmark for monitoring future trends. Future efforts should
focus on strengthening surveillance systems to detect changes
in the endemicity of dengue and predict outbreaks. Community-
level transmission should be evaluated by repeated well-conducted
cross-sectional studies that include carefully selected representative

samples.
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