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Abstract 

Background:  Dengue has become a major public health threat in Bangladesh since 2000, when the first outbreak 
was reported. Each outbreak has distinct characteristics, and thus, the report of the outbreak helps to understand the 
disease process and subsequent clinical management of these patients. On that ground, the study was designed to 
sketch the clinico-epidemiological characteristics of the 2018 dengue outbreak in Bangladesh.

Methods:  This hospital-based cross-sectional study was conducted in one of the largest public medical college hos-
pitals and a single private hospital located in the southern and northern parts of the megacity of the country. A total 
of 297 confirmed dengue cases were assessed with a preformed pretested questionnaire. Clinico-epidemiological and 
laboratory parameters were reported along with sociodemographic details. Statistical analysis was performed with 
SPSS 20.

Results:  Male patients were predominantly affected by dengue infection. The mean age of the patients was 
31.24 ± 13.99 (SD) years, with a range from 2 to 85 years. Eighty-two percent of patients reported from the Dhaka met-
ropolitan city. The highest percentage of cases (37.1%) was isolated from Bansree, Dhaka city, followed by Rampura 
(21.4%) and Khilgaon (6.2%). In addition to common symptoms, e.g., fever (90.6%), headache (90.6%), chills (81.8%), 
anorexia and vomiting (76.4%), backache, and redness of the eyes were two prominent symptoms that affected more 
than two-thirds of the study population. On the other hand, less common symptoms, such as cough, abdominal pain, 
and respiratory distress, were present in 39.7%, 33.7%, and 15.5% of patients, respectively. Overall, 17.6% of patients 
were hypotensive during admission, with a mean systolic blood pressure of 107.65 ± 18.17 (SD) mmHg. Other promi-
nent signs were dehydration (80.5%) and rash (33%).

Conclusion:  This outbreak was especially characterized by gastrointestinal symptoms, which were predominant 
along with other typical features.

Keywords:  Epidemiology, Dengue, Dengue fever, Epidemic, Outbreak

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

Background
Dengue fever, caused by Dengue virus (DENV), a mem-
ber of the Flavivirus family, has emerged as one of the 
most common vector-borne diseases caused by Aedes 
mosquitoes. This virus is endemic to 128 countries, 
infecting 3.9 billion people each year [1]. There has been 
a 400% rise in dengue incidence over a period of 13 years 
since 2000, posing an increased risk of premature 
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mortality, particularly in developing countries [2]. The 
warm and humid climate, dense population, unforeseen 
urbanization, lack of effective vector control, and faulty 
junk storage patterns permitting water clogging in resi-
dential areas and open spaces provide a suitable roaming 
and breeding ground for female Aedes mosquitoes [3]. 
Dhaka, the capital of Bangladesh, which is home to more 
than 17 million people, experienced the first major den-
gue outbreak in 2000, with 5551 dengue-infected cases 
and a fatality of 93 [4, 5]. An increase in the frequency 
and magnitude of dengue outbreaks was observed in 
2017 and 2018, with 2769 and 10,148 reported cases, 
respectively. The largest outbreak of dengue was 
observed in Dhaka, Bangladesh, in 2019, with a ten times 
higher number of cases in that year [6, 7].

Dengue infections can be asymptomatic or may result 
in symptomatic dengue fever (DF) or end up as severe 
disease, presenting as bleeding-prone dengue hemor-
rhagic fever (DHF) or plasma leakage-related dengue 
shock syndrome (DSS) [8]. Recently, severe symptoms 
have been reported to have appeared much earlier than 
expected, while early signs were apparently absent from 
patients [9]. The literature review revealed that the pres-
entation of dengue syndrome was typical, with high-
grade fever with typical purpuric rash and breakbone 
body ache as common manifestations, while few pediat-
ric cases presented with gastroenteritis.

Moreover, some recent research works have hinted 
that transmission might occur mutely by a process called 
transmission–clearance trade-off by which a patho-
gen chooses survival over high virulence [10]. This sce-
nario also has another face. From a clinical point of view, 
there is a shift in the clinical picture from predominant 
pain- and fever-associated symptoms to more obvious 
respiratory and abdominal symptoms that are evident 
in day-to-day practice [9]. The involvement of multiple 
viral serotypes and coinfection with other vector-borne 
viral infections might affect the clinical presentations and 
magnitude of the severity of dengue. Therefore, under-
standing the cases in each outbreak is needed to develop 
clear management guidelines for managing dengue cases. 
Considering this fact, the study was designed to sketch 
the characteristics of the dengue patients witnessing the 
2018 outbreak in Bangladesh.

Methods
Study design and study location
This cross-sectional study was conducted in one public 
medical college hospital and one private hospital located 
in the Dhaka Metropolitan city, also known as the capital 
of Bangladesh. Dhaka is one of the most crowded meg-
acities in the world situated on the banks of the river 

Buriganga, with approximately 20  million people living 
over 453 km2 [11, 12].

The overall spatial density is 41,000/km2. Since inde-
pendence, it has become the center point of all key 
administrative, economic and educational activities in the 
country. Consequently, a larger proportion of the Bang-
ladeshi population lives here and in an average 400,000 
people arriving each year for grabbing the economic 
opportunities or to educate their children or simply enjoy 
the higher living standards [11]. This large population 
stresses overall vector control management and may have 
an impact on frequent dengue outbreaks in megacities.

Patients presenting with a history of fever irrespec-
tive of age and sex were approached for inclusion in this 
study. Data collection was performed for the period of 
6 months extending from the month of April to Septem-
ber 2018, when the upsurge of the cases was documented 
here. Patients attending Dhaka Medical College Hos-
pital (DMCH) and Farazi Hospital, Badda, Dhaka, were 
chosen as study participants. Dhaka Medical College 
Hospital (DMCH) is one of the largest subsidized public 
hospitals located in the southern part of Dhaka city and is 
equipped with multidisciplinary care and played a crucial 
role during the 2018 dengue outbreak. These hospitals 
usually received referrals mostly from the whole Dhaka 
city and surrounding districts, and deals with patients 
mostly come from lower- to middle-income back-
grounds. On the other hand, Farazi Hospital at Badda—a 
private multifacility hospital located in the northern part 
of Dhaka city has served a number of dengue cases in 
that outbreak, usually dealing with patients from higher 
income groups. These two centers were selected pur-
posefully to blend the disparity of the economic class and 
to facilitate the research more efficiently.

Study population and sample size calculation
The sample size for the present study was calculated from 
the following formula:n =

z2pq

d2
 , where z = 1.96 for the 

95% confidence level, p = assumed 50% and d = allow-
able error 5% (0.05). The estimated sample size was 
384. Assuming a 5% nonresponse rate, we approached a 
total of 404 patients and finally included 297 patients for 
analysis.

Any patient, regardless of age, who presented with a 
fever (40  °C/104  °F) and at least two of the typical den-
gue symptoms during the febrile phase (2–7  days) was 
considered for inclusion in this study. The typical symp-
toms are severe headache, peri-orbital pain, muscle 
and joint pain, nausea, vomiting, swollen glands and 
rash [13]. Following proper clinical evaluation through 
detailed history taking, thorough clinical examination 
and investigations, confirmed cases of dengue fever were 
included in this study. The diagnosis of dengue fever was 
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performed according to ‘Dengue Guidelines for Diag-
nosis, Treatment, Prevention and Control’ by the World 
Health Organization [14]. A total of 297 confirmed den-
gue cases were finally included. Any coinfection of den-
gue with other viral, protozoal, or bacterial infections 
and patients or attendants who did not give consent were 
excluded from the study.

Study procedure
A semistructured pretested questionnaire was used for 
data collection. A detailed history was taken, includ-
ing their residence and travel, days of illness and symp-
toms. Immediate clinical examination was performed in 
every patient with special attention to fever, vital signs, 
urine output, rash, organomegaly and, when needed, 
organ functions. On the day of admission, 5 ml of blood 
was drawn from the antecubital vein to test the complete 
blood count (CBC) with hematocrit and alanine transam-
inase (ALT), aspartate transaminase (AST) and nonstruc-
tural protein 1 (NS1) antigen for dengue confirmation. 
Any patient who met the clinical inclusion criteria but 
could not receive the NS1 antigen was confirmed by sero-
logical testing for dengue (IgM and IgG) ELISA. Depend-
ing on the severity and organ involvement, other tests, 
such as chest X-ray posterior–anterior (PA) view, ultra-
sonography (USG) of the whole abdomen, serum cre-
atinine and other biochemistry, such as serum calcium, 
serum electrolytes, and blood glucose, were performed. 
All tests of patients enrolled in DMCH were performed 
in the Department of Hematology and Biochemistry of 
DMCH, while all tests of patients enrolled in Farazi Hos-
pital were performed in the Department of Hematology, 
Biochemistry and Radiology of Farazi Hospital. Although 
all patients were managed and followed up according to 
the standard guidelines, the inclusion of those data was 
beyond the scope of the study.

Ethical approval
The study protocol was reviewed and approved by the 
Ethical Review Committee of DMCH, and the whole 
study was conducted in accordance with the current 
Declaration of Helsinki. Prior to enrollment, informed 
written consent was obtained from each eligible partici-
pant. Before obtaining consent, the aim and objectives 
of this study were briefly explained along with poten-
tial risks and benefits. If the participant had any kind of 
query, those were properly answered. The right to with-
draw from this study was adequately briefed, and it was 
also made clear that withdrawing from this study would 
not jeopardize their treatment or result in any kind of 
penalty.

Statistical analysis
Statistical analysis was performed using SPSS (statistical 
package for social science)- V 20. Descriptive statistics 
were used to express the data and interpretation. Before 
starting the analysis, the normality test was performed to 
check whether the data were distributed normally. In this 
study, quantitative continuous variables are expressed as 
the mean ± SD, while qualitative variables are expressed 
as the frequency and percentage.

Results
The mean age was 31.24 ± 13.99 (SD) years, ranging from 
2 to 85  years (Table  1). Overall, 98% of patients were 
enrolled from the adult medicine department, while 2% 
were only from pediatrics. Among the studied cases, 
males were predominant, with a ratio of 3:2 (60% vs 40%) 
(Table 1).

Approximately 87% of the total cases reside in this 
megacity, Dhaka. The location of the cases was confirmed 
from the history of the patients and is sketched in Fig. 1.

The clinical parameters of the dengue cases are sum-
marized in Table 2. The common symptoms were fever, 
headache, chills, anorexia, vomiting, backache, neckache, 
retro-orbital pain, red eyes, cough and abdominal pain. 
Overall, gastrointestinal symptoms were predominant, as 
evidenced by a higher proportion of nausea and vomit-
ing (76.4%), followed by diarrhea (38.7%), abdominal pain 
(33.7%), and bleeding per stool (6.1%) (Table  2). Clini-
cal signs on admission day were predominantly dictated 
by dehydration, which was approximately 80% during 
admission. The mean pulse was 82.65 ± 11.49  b/min, 
while systolic blood pressure (SBP) was 107.65 ± 18.17 
and diastolic blood pressure (DBP) was 72.35 ± 12.65 
(SD) mmHg (Table 2). The mean hematocrit was 41.24% 
(SD 5.47). The mean white blood cell and platelet counts 

Table 1  Age and gender distribution of the dengue patients

* Percentage was calculated based on the collected data

n %* Mean ± SD

Age group (years) (N = 291)

 ≤ 10 7 2.4 31.24 ± 13.99

 11–20 52 17.5

 21–30 125 42.1

 31–40 47 15.8

 41–50 34 11.4

 51–60 14 4.7

 61–70 8 2.7

 > 70 4 1.3

Gender (N = 289)

 Male 175 60.6

 Female 114 39.4
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were 5818.20 and 123,991/mm3, respectively (Table  2). 
However, the pattern of fever was continuous in nature 
(83.5%) and subsided with taking paracetamol (87.5%) 
and NSAIDS (0.2%). The characteristics of rash were 
common in one-fourth of the patients, and almost half of 
the patients had no specific pattern (Table 3).

Discussion
In 2018, the dengue outbreak was characterized by pre-
dominant gastrointestinal symptoms (more than 60%) 
in adult cases. In addition, a poor platelet count without 
shock was also obvious in a number of cases. In the last 
few years, dengue cases were determined by the triad of 
fever, pain and rash and managed by fluid replacement 
and cautious observation. In the most recent outbreak, 
along with other management, additional care was pro-
vided, particularly for patients presenting with gastroin-
testinal symptoms. Dengue syndrome has been endemic 
since its resurgence in Bangladesh in 2000 [15]. There 
has been improvement in the management and preven-
tion point of view since then. Although dengue has been 
present every year with morbidity and few mortalities, a 
serious outbreak occurred in 2018 with a short time span. 
There have been more than 6000 cases with 28 deaths 
[16] reported officially, but as the reporting system is 
still not up to the mark, the numbers may be even more. 
Many patients with fewer symptoms or who were asymp-
tomatic were not reported as a result of not visiting any 
health center. Many patients suffer without proper inves-
tigation, diagnosis and treatment due to a lack of facili-
ties. Even in urban areas due to inhomogeneity of the 
care, confirmatory test RT-PCR was not available in most 
of the health care centers. A certain number of patients 

87% 

13% 

Residence

Resided in Dhaka Resided outside Dhaka

Fig. 1  Residence-wise distribution of dengue patients

Table 2  Clinical parameters of dengue patients on admission

Clinical parameters n %

Symptoms (n = 297)*

 Fever 287 96.6

 Severe headache 269 90.6

 Retroorbital pain 151 50.8

 Redness of eye 195 65.7

 Chill 243 81.8

 Back pain 218 73.4

 Neck pain 120 40.4

 Sore throat 87 29.3

 Anorexia 239 80.5

 Nausea and vomiting 227 76.4

 Diarrhea (> 3 motions/day) 115 38.7

 Rash 50 16.8

 Blood cough 4 1.3

 Joint pain 87 27.9

Body ache/myalgia 79 26.59

 Hemoptysis 2 0.7

 Vertigo 3 1.0

 Earache 2 0.7

 Abdominal pain 100 33.7

 Jaundice 8 2.7

 Cough 118 39.7

 Respiratory distress 46 15.5

 Pallor 14 4.7

 Convulsion 4 1.3

 Coma 6 2.0

 Cool skin 10 3.4

 Blood in stool 18 6.1

 Nasal bleeding 4 1.3

 Gum bleeding 6 2.0

 Hematuria 4 1.3

 Vaginal bleeding 11 3.7

 Less urine output 23 7.7

Signs*

 Cyanosis (n = 291) 4 1.3

 Anemia (n = 291) 4 1.3

 Dehydration (n = 291) 239 82.1

 Jaundice (n = 291) 4 1.3

 Rash (n = 291) 98 33.6

 Pleural effusion (n = 291) 10 3.4

 Joint swelling (n = 291) 3 1.0

 Palpable lymph node (n = 291) 4 1.3

 Tourniquet test (n = 36) 6 16.7

Vital statistics**

 Pulse (/min) (n = 65) 82.65 ± 11.49

 SBP (mmHg) (n = 51) 107.65 ± 18.17

 DBP (mmHg) (n = 51) 72.35 ± 12.65

 Pulse pressure (mmHg) (n = 30) 27.50 ± 8.56

 Respiratory rate (/min) (n = 50) 17.46 ± 3.30

 Temperature (°F) (n = 32) 99.12 ± 0.79
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visit private chambers, and their investigations are also 
conducted in private facilities; those patients also remain 
underreported. Due to the lack of an effective commu-
nity-level surveillance system, the overall incidence is 
still unknown. As a result, it was presumed that the total 
number of cases may be underreported compared with 
the original number. In response to the outbreak, the 
dengue case notification system was developed by the 
Directorate General Health System (DGHS), but only a 
few centers followed the steps. However, it can be hoped 
that using a modern tech-based surveillance system 
instead of a paper-based reporting system might improve 

the overall reporting system in the near future. Ensuring 
timely identification and quick reporting should be pri-
oritized. In Malaysia, for surveillance of dengue, two dis-
tinct types of databases are used: one for registered cases 
and one for notified cases [18].

The 2018 outbreaks of dengue started with unusual rain 
during the month of April. The present study attempted 
to capture the clinical presentations of admitted dengue 
patients during this outbreak. In the 2018 outbreak, the 
present study showed that male sex (60.6%) and younger 
age groups (21–30 years) were predominant. Prior stud-
ies [16–19] also revealed similar findings related to age 
and morbidity. It is possible that frequent movement in 
these age groups due to the work environment led them 
to be susceptible to interacting with the Aedes mosquito. 
The availability of Aedes mosquitoes during the day and 
reluctance to use mosquito nets may be responsible for 
female housewives obtaining more dengue. Although this 
also applied for children, it was not similarly observed 
in the pediatric group, as there was less recruitment of 
pediatric cases because the designed private hospital 
predominantly addresses adult patients. However, over-
all, the cases observed around Dhaka city were predomi-
nantly adults rather than children. This indicates that 
there is a transition in the prevalence of dengue toward 
adults rather than children, which was observed for the 
first 10  years during the resurgence of dengue in Bang-
ladesh. This has also been observed in Southeast Asian 
regions [20] as well as global scenarios [21].

The majority of patients were from North Dhaka, espe-
cially Banasree and Rampura. More than 50% of the cases 
were hailing from these two sites. This could be explained 
by overcrowding and substandard living amenities, which 
may be a suitable place for breeding vectors. The national 
program of vector control provides vector mapping based 
on vector surveillance. Based on the data, it was found 
that the density of vectors was uniformly present in the 
north and south of Dhaka Metropolitan city for 2014, 
2016 and 2017, but these data were not representative 
of the whole country [22, 23]. Interestingly, in this study, 
32 cases from different districts were treated in public 
hospitals who were referred from primary physicians or 
themselves. The involvement of different districts indi-
cates the importance of surveillance and seroprevalence 
across the country rather than focusing on metropolitan 
cities only. The surveillance should cover not only the 
patient surveillance but also the vector surveillance and 
virus genomics.

The symptoms and signs were observed carefully in this 
study. Although the hallmark of dengue syndrome is still 
fever, the observation in this study revealed rash as an 
uncommon symptom (16.8%). The fever continued and 
was associated with body ache, neckache and anorexia, 

Table 2  (continued)
SBP systolic blood pressure, DBP diastolic blood pressure, SD standard deviation, 
HCT hematocrit, WBC white blood cell

Percentage was calculated based on the collected data

Variables were expressed as frequency, percentage* and mean ± standard 
deviation**

Table 3  Characteristics of fever and rash among dengue 
patients

NSAID: nonsteroidal anti-inflammatory drug; percentage was calculated based 
on the collected data

Frequency (n) Percentage (%)

Pattern of fever (n = 256)

 Remittent 2 0.8

 Intermittent 6 2.4

 Continuous 248 96.8

Fever subside with taking (n = 262)

 Paracetamol 260 99.2

 NSAID 2 0.8

Fever associated with (n = 192)

 Chills 141 73.5

 Sweating 30 15.6

 Shivering 21 10.9

Distribution of rash (n = 58)

 Localized 9 15.5

 Universal 49 84.5

Specific site of rash (n = 58)

 Trunk 9 15.5

 Upper limb 15 25.9

 Flexor surface of lower limb 2 3.5

 Extensor surface lower limb 2 3.5

 Face 7 12.0

 More than one site involvement 23 39.6

Type of rash (n = 58)

 Macular 6 10.3

 Papular 15 25.8

 Morbilliform 9 15.5

 No specific pattern 28 48.4
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nausea and vomiting in the patients. The paradigm is gas-
trointestinal (GI) symptoms, including diarrhea, which 
were less clinically observed in previous years [16]. The 
presence of GI symptoms together with fever and chills 
are the reason for many dehydrated patients observed in 
this study (87%). Another paradigm was to see cough and 
respiratory distress frequently in this study (39.7% and 
15.5%, respectively).

Bleeding manifestations at different sites (skin, 
gum, urine, GI tract and respiratory tract) were found 
sparsely, while jaundice, oliguria, convulsions and coma 
were rarely observed in this study, which indicates that 
expanded dengue syndrome is not a common phenom-
enon [16, 24]. There was tachycardia in only 9.8% of cases 
during presentation despite high fever, which indicates 
that relative bradycardia is a common finding in dengue, 
and physicians should keep this in mind during fever 
case evaluation. The systolic blood pressure and diastolic 
blood pressure were both approximately normal in most 
cases, but approximately 17.6% presented with hypoten-
sion, and 80% of cases presented with dehydration, indi-
cating that the patients were not taking adequate fluid 
during the febrile phase. The appropriate fluids and ade-
quate amounts in the febrile phase are also important, as 
the predominant GI symptoms make the patients more 
likely to become dehydrated. Only 3% of cases presented 
with pleural effusion, indicating delayed presentation, 
especially in public hospitals.

The study has a few limitations. First, the study site was 
selected purposely based on prior knowledge of the avail-
ability of a higher number of dengue cases. Viral serotype 
and other detailed investigations were not performed, 
mostly due to a lack of funding. However, the study find-
ings will aid clinicians in understanding the character-
istics of this outbreak and differences in the cases from 
other outbreaks. Eventually, the knowledge will assist in 
identifying the dengue case and prompt management. 
Additionally, we believe that the evidence will be helpful 
during revision of the national guideline for dengue man-
agement in the near future.

Conclusion
The sketch of the 2018 outbreak witnessed in a megac-
ity of Bangladesh revealed a preponderance of younger 
and male cases that were isolated from all over the city. 
Along with typical features, gastrointestinal symptoms 
were observed as a prominent feature of dengue in this 
outbreak.

Abbreviations
DENV: Dengue virus; DF: Dengue fever; DHF: Dengue hemorrhagic fever; DSS: 
Dengue shock syndrome; CBC: Complete blood count; ALT: Alanine transami-
nase; AST: Aspartate transaminase; NS1: Non-structural protein antigen; Ig M: 

Immunoglobulin M; IgG: Immunoglobulin G; ELISA: Enzyme linked immuno-
sorbent assay; PA view: Posterior–anterior view; SPSS: Statistical Package for 
Social Science; GI: Gastrointestinal.

Acknowledgements
The authors would like to express their sincere gratitude to all patients who 
gave data within their ailment. Additionally, thanks go to the hospital authori-
ties and associates who helped us to carry out this project without any funds.

Author contributions
Conceptualization: MRA, MRI. Formal analysis: MSI, TT, MJH, AN, HJT. Investiga-
tion: MB, JF, MJH, MSI, TT, AN, HJT, FI, MB. Methodology: MJH, JF, TT, MSI, MRA, 
MB, AN, HJT, FI. Resources: FI, HJT, AN, MB, MRA, MRI, JF. Supervision: MJH, 
MRA, MRI. Writing—original draft: MRA, MJH, MRI, MSI, TT. Writing—review 
and editing: TT, MJH, JF, MRA, MRI, FI. All authors read and approved the final 
manuscript.

Funding
The authors have no support or funding to report.

Availability of data and materials
Data and material are available from the corresponding authors and could be 
shared upon reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee of Dhaka Medical College, 
Dhaka. Informed signed consent was obtained from all eligible participants 
who agreed to participate. The authors declare that the procedures followed 
the regulations established by the Helsinki Declaration of the World Medical 
Association.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Medicine, Dhaka Medical College, Dhaka, Bangladesh. 
2 Department of Medicine, Saheed Suhrawardy Medical College, Dhaka, 
Bangladesh. 3 Pi Research Consultancy Center, Dhaka, Bangladesh. 4 Tropical 
and Infectious Disease Division, Tropical Disease and Health Research Center, 
Dhaka, Bangladesh. 

Received: 16 June 2022   Accepted: 9 October 2022

References
	1.	 Brady OJ, Gething PW, Bhatt S, Messina JP, Brownstein JS, Hoen AG, 

Moyes CL, Farlow AW, Scott TW, Hay SI. Refining the global spatial limits 
of dengue virus transmission by evidence-based consensus. PLoS Negl 
Trop Dis. 2012;6(8):e1760. https://​doi.​org/​10.​1371/​journ​al.​pntd.​00017​60.

	2.	 Wilder-Smith A, Ooi EE, Horstick O, Wills B. Dengue. Lancet. 
2019;393(10169):350–63. https://​doi.​org/​10.​1016/​s0140-​6736(18)​32560-1.

	3.	 Vincenti-Gonzalez MF, Vincenti-Gonzalez MF, Grillet ME, Velasco-Salas ZI, 
Lizarazo EF, Amarista MA, Sierra GM, Comach G, Tami A. Spatial analysis 
of dengue seroprevalence and modeling of transmission risk fac-
tors in a dengue hyperendemic city of Venezuela. PLoS Negl Trop Dis. 
2017;11(1):e0005317. https://​doi.​org/​10.​1371/​journ​al.​pntd.​00053​17.

	4.	 Cousins S. Dengue rises in Bangladesh. Lancet Infect Dis. 2019;19(2):138. 
https://​doi.​org/​10.​1016/​s1473-​3099(19)​30008-​8v.

	5.	 Rahman M, Rahman K, Siddque AK, Shoma S, Kamal AH, Ali KS, Nisaluk 
A, Breiman RF. First outbreak of dengue hemorrhagic fever, Bangladesh. 
Emerg Infect Dis. 2002;8(7):738–40. https://​doi.​org/​10.​3201/​eid08​07.​
010398.

https://doi.org/10.1371/journal.pntd.0001760
https://doi.org/10.1016/s0140-6736(18)32560-1
https://doi.org/10.1371/journal.pntd.0005317
https://doi.org/10.1016/s1473-3099(19)30008-8v
https://doi.org/10.3201/eid0807.010398
https://doi.org/10.3201/eid0807.010398


Page 7 of 7Amin et al. Tropical Medicine and Health           (2022) 50:80 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	6.	 Institute of Epidemiology, Disease Control and Research. Dengue situa-
tion & dengue serotypes status since 2013 till date in Dhaka city, Dhaka. 
Res Inst Epidemiol Dis Control Res. 2019. https://​www.​iedcr.​gov.​bd/​websi​
te/​index.​php/​dengue. Accessed 12 June 2020.

	7.	 Ahsan A, Haider N, Kock R, et al. Possible drivers of the 2019 dengue out-
break in Bangladesh: the need for a robust community-level surveillance 
system. J Med Entomol. 2021;58:37–9. https://​doi.​org/​10.​1093/​jme/​tjaa1​
50.

	8.	 World Health Organization. Dengue and severe dengue fact sheet. World 
Health Organ. 2018:1–7. https://​www.​who.​int/​news-​room/​fact-​sheets/​
detail/​dengue-​and-​severe-​dengue.

	9.	 Hasan MJ, Tabassum T, Sharif M, Khan M, Saeed A, Bipasha AR, Basher 
A, Islam MR, Amin MR. Comparison of clinical manifestation of dengue 
fever in Bangladesh: an observation over a decade. BMC Infect Dis. 
2021;21(1):1–10. https://​doi.​org/​10.​1186/​s12879-​021-​06788-z.

	10.	 The Gurdian. The making of a megacity: how Dhaka transformed in 50 
years of Bangladesh. 2021. https://​thefi​nanci​alexp​ress.​com.​bd/​natio​nal/​
the-​making-​of-a-​megac​ity-​how-​dhaka-​trans​formed-​in-​50-​years-​16168​
39876.

	11.	 Ben-Shachar R, Koelle K. Transmission-clearance trade-offs indicate that 
dengue virulence evolution depends on epidemiological context. Nat 
Commun. 2018;9:2355. https://​doi.​org/​10.​1038/​s41467-​018-​04595-w.

	12.	 Demographia. Demographia World Urban Areas & Population Projec-
tions. Demographia. 2015;132. https://​scirp.​org/​refer​ence/​refer​ences​
papers.​aspx?​refer​enceid=​16984​45.

	13.	 World Health Organization (WHO). Dengue and severe dengue. 
WHO. 2022. https://​www.​who.​int/​news-​room/​fact-​sheets/​detail/​
dengue-​and-​severe-​dengue.

	14.	 World Health Organization (WHO). Dengue guidelines for diagnosis, 
treatment, prevention and control. WHO. 2009. https://​apps.​who.​int/​iris/​
handle/​10665/​44188.

	15.	 World Health Organization (WHO). National guidelines for clinical man-
agement of dengue syndrome. 2018. https://​apps.​who.​int/​iris/​handle/​
10665/​208893.

	16.	 Mutsuddy P, Jhora ST, Shamsuzzaman AKM, Kaisar SMG, Khan M. Dengue 
situation in Bangladesh: an epidemiological shift in terms of morbidity 
and mortality. Can J Infect Dis Med Microbiol. 2019. https://​doi.​org/​10.​
1155/​2019/​35162​84.

	17.	 Amin MMM, Hussain AMZ, Nahar K, Chowdhury IA, Murshed M, Chowd-
hury S. Sero-diagnosis of dengue infections in four metropolitan cities 
of Bangladesh. Dengue Bull. 2000;24:29–33. https://​cites​eerx.​ist.​psu.​edu/​
viewd​oc/​downl​oad?​doi=​10.1.​1.​850.​5303&​rep=​rep1&​type=​pdf.

	18.	 Chowdhury MA, Wagatsuma Y, Hossain MI, Ahmed TU, Uddin MA, Kit-
tayapong P. Entomological assessment during the dengue outbreak in 
Dhaka city. 2000. https://​www.​ncbi.​nlm.​nih.​gov/​pmc/​artic​les/​PMC34​
61715/.

	19.	 Sharmin S, Viennet E, Glass K, Harley D. The emergence of dengue in 
Bangladesh: epidemiology, challenges and future disease risk. Trans R 
Soc Trop Med Hyg. 2015;109(10):619–27. https://​doi.​org/​10.​1093/​trstmh/​
trv067.

	20.	 Shepard DS, Undurraga EA, Halasa Y. Economic and disease burden of 
dengue in Southeast Asia. PLoS Negl Trop Dis. 2013;7(2):e2055. https://​
doi.​org/​10.​1371/​journ​al.​pntd.​00020​55.

	21.	 Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AWMC. The global dis-
tribution and burden of dengue. Nature. 2013;496(7446):504–7. https://​
doi.​org/​10.​1038/​natur​e12060.

	22.	 Communicable Disease Control (CDC), Directorate General of Health 
Services, Ministry of Health & Family Welfare, A pre-monsoon survey 
to assess the spatial coverage of Aedes spp. and the KAP of residents in 
Dhaka City, Bangladesh, 2016.

	23.	 Communicable Disease Control (CDC), Directorate General of Health Ser-
vices, Ministry of Health & Family Welfare, Monsoon Survey to Assess the 
Spatial Coverage of Aedes in Dhaka City, Bangladesh, Ministry of Health & 
Family Welfare, Dhaka, Bangladesh, 2017.

	24.	 Sirisena PD, Noordeen F. Dengue control in Sri Lanka—challenges 
and prospects for improving current strategies. Sri Lankan J Infec Dis. 
2016;6(1):2–16. https://​www.​resea​rchga​te.​net/​publi​cation/​30175​4520_​
Dengue_​contr​ol_​in_​Sri_​Lanka_-_​chall​enges_​and_​prosp​ects_​for_​impro​
ving_​curre​nt_​strat​egies.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.iedcr.gov.bd/website/index.php/dengue
https://www.iedcr.gov.bd/website/index.php/dengue
https://doi.org/10.1093/jme/tjaa150
https://doi.org/10.1093/jme/tjaa150
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://doi.org/10.1186/s12879-021-06788-z
https://thefinancialexpress.com.bd/national/the-making-of-a-megacity-how-dhaka-transformed-in-50-years-1616839876
https://thefinancialexpress.com.bd/national/the-making-of-a-megacity-how-dhaka-transformed-in-50-years-1616839876
https://thefinancialexpress.com.bd/national/the-making-of-a-megacity-how-dhaka-transformed-in-50-years-1616839876
https://doi.org/10.1038/s41467-018-04595-w
https://scirp.org/reference/referencespapers.aspx?referenceid=1698445
https://scirp.org/reference/referencespapers.aspx?referenceid=1698445
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://apps.who.int/iris/handle/10665/44188
https://apps.who.int/iris/handle/10665/44188
https://apps.who.int/iris/handle/10665/208893
https://apps.who.int/iris/handle/10665/208893
https://doi.org/10.1155/2019/3516284
https://doi.org/10.1155/2019/3516284
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.850.5303&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.850.5303&rep=rep1&type=pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3461715/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3461715/
https://doi.org/10.1093/trstmh/trv067
https://doi.org/10.1093/trstmh/trv067
https://doi.org/10.1371/journal.pntd.0002055
https://doi.org/10.1371/journal.pntd.0002055
https://doi.org/10.1038/nature12060
https://doi.org/10.1038/nature12060
https://www.researchgate.net/publication/301754520_Dengue_control_in_Sri_Lanka_-_challenges_and_prospects_for_improving_current_strategies
https://www.researchgate.net/publication/301754520_Dengue_control_in_Sri_Lanka_-_challenges_and_prospects_for_improving_current_strategies
https://www.researchgate.net/publication/301754520_Dengue_control_in_Sri_Lanka_-_challenges_and_prospects_for_improving_current_strategies

	Sketch of 2018 dengue outbreak in a megacity, Bangladesh
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design and study location
	Study population and sample size calculation
	Study procedure
	Ethical approval
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


