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Ab s t r ac t
�Dengue represents one of the most dangerous mosquito-borne viral diseases. Although the disease has been prevalent around the globe over 
the centuries, recent outbreaks of dengue have devasted the healthcare delivery system of many countries. Being a global infection, dengue 
virus (DENV) is endemically present mainly in Latin America and Caribbean countries as well as countries in South Asia. The recent outbreak 
of DENV infection has indicated an exceptional outbreak of DENV in some countries in South Asia. There has been a serious endemic of DENV 
during 2019. After a heterogeneous pause, another severe outbreak of DENV was reported in some Asian countries in 2023. Among the Asian 
countries, Bangladesh has reported an acute upsurge of DENV infection in 2023 with record numbers of fatalities. However, this pattern of 
DENV has not been detected in neighbors of Bangladesh, such as India or other countries in Southeast Asia. This provides an emergent task 
of dissecting the present DENV infection in Bangladesh from different angles to get insights for future containment of the DENV infection, not 
only in Bangladesh but also in other DENV endemic areas or DENV-native areas. 
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In t r o d u c t i o n
Dengue is an arthropod-borne infectious disease of diverse nature 
and caused by dengue virus (DENV) infection. DENV, an arbovirus 
transmitted by mosquitoes, has become a significant threat in the 
global context. The virus is endowed with a unique property of 
transmission between arthropod vectors and vertebrate hosts.1,2 
As of today, five human epidemic arboviruses have emerged in the 
world, and DENV is one of the most important of these viruses on 
the basis of its infectivity and pathogenesis.3,4 There is a sustained 
increased incidence of DENV infection around the globe, and it is 
estimated that DENV infection has increased 30-fold in the last 50 
years. Thus, about 50% of the world population, spreading over 
100 countries, is at risk of acquisition of DENV.5 Although most of 
the DENV infections have been reported from the Latin America 
and Caribbean region, Western Pacific countries, and South Asia 
regions,6 considerable numbers of DENV infections have also 
been reported from North America, Europe, and African regions as 
well.7–9 Dengue virus infection may induce a global public health 
problem in the near future, and it is essential to dissect the nature 
and features of DENV in a scientific manner. 

Brathwaite and co-workers have segmented the history of 
DENV in Latin America and the Caribbean, and they commented 
on the failure of the mosquito eradication program, as well as the 
increased dispersion of Ae. aegypti and dengue virus circulation 
(2000–2010) resulted in a marked increase in DENV infection in 
these countries.10 Since its re-emergence in Latin America, dengue 
has spread dramatically throughout the region. The number of 
dengue cases has risen from 1,033,417 in the 1980s to 2,725,405 
in the 1990s, and 4,759,007 between 2000 and 2007.11–14 However, 
the reported cases represent only the peak of the iceberg, as most 
DENV infections pass an uneventful and asymptomatic phase.
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A similar picture is also prevailing in dengue cases in Southeast 
Asia.15–18 Although the reported cases of dengue in Asian countries 
may be a fraction of the actual incidence of DENV infection due 
to multiple reasons, the majority of dengue cases may have been 
reported by five countries in Asia (Table 1). However, the real 
implication of DENV could not be reported from some countries 
due to the nonavailability of official data from those countries. 
Considerable levels of heterogeneity are notable regarding 
reported cases of dengue among these countries on a year-by-year 
basis. However, the incidence of dengue cases has been maintained 
within a range of 2–4 times during the last 5 years (2019–2023). The 
number of dengue cases in dengue-endemic countries of Southeast 
Asia (The Philippines, India, Malaysia, and Vietnam) has reported 
fewer dengue cases in 2023 compared with the incidence during the 
last notable endemic of 2019. After 2019, The Philippines, India, and 
Vietnam said an upsurge in dengue incidence in 2022. However, in 
2023, the number of dengue cases has not surpassed the average 
number of cases during 2018–2022. 

However, to our surprise, there is an unusual surge of reported 
dengue cases in Bangladesh, a country in Southeast Asia with a 
population of about 164 million in 2023. Although India surrounds 
Bangladesh on almost all sides, the incidence and mortality due to 
DENV are not notable in India in 2023. In this review, the authors aim 
to provide information about the grave situation of the upsurge of 
dengue in Bangladesh and the related characteristic features. Due 
to the upsurge of DENV in Bangladesh, a compilation has been 
initiated with data up to September 2023 (within the peak of the 
endemic) and before the final status is known after December 2023. 

De n g u e Ou t b r e a k s: De n g u e i n Glo b a l 
Pe r s p e c t i v e s

Recent Significant Outbreaks of Dengue in Latin 
America and South Asia
It is well-known that DENV infection is endemic in Latin America10–14 
and Southeast Asian countries.15–18 Although both of these regions 
are densely populated, and different countries are placed in close 
proximity to each other, the incidences of dengue in these countries 
are highly heterogeneous. It is also to be mentioned that the climate 
and geophysical conditions are mostly comparable among these 
countries. Thus, the factors that determine the heterogenous status of 
DENV infection are mostly unknown and unexplored. In this situation, 
there is a need to analyze more about the incidence of dengue in 
these countries to develop strategies for containment of dengue. 

Heterogeneous Incidence and Mortality due to 
Dengue in Latin America
In order to develop proper insights into dengue endemicity, we 
checked the incidence and fatality of five countries of these two 
regions that reported the most dengue cases in the last 5 years, 
including this year (2023). The choice of countries may have 
limitations of data availability as data regarding incidence and 
fatality could not be retrieved from some countries due to improper 
availability of data. The countries of Latin America analyzed about 
DENV infection and mortality are Brazil, Mexico, Bolivia, Peru, and 
Nicaragua. On the other hand, the countries of South Asia selected 
for this analysis are Bangladesh, the Philippines, India, Malaysia, 
and Vietnam. As shown in Table 1, the incidence, deaths, and case 
fatality rate (CFR) have been documented for these countries for 5 
consecutive years, including 2023. The reported dengue cases have 
shown considerable heterogeneity in Brazil during these 5 years 

(975,474 in 2021 and 2,569,746 in 2023, almost 2.5 times). However, 
the CFR remains almost static (0.03–0.04%). The numbers of dengue 
cases showed marked variations in Mexico and Bolivia, and the CFR 
showed similar patterns. However, the incidence of dengue is on an 
increasing trend in Peru with a massive increase in total numbers of 
deaths, although CFR is mostly comparable among different years 
of observation. There has been an upsurge of dengue in Nicaragua 
in 2019, and then a significant outbreak is yet to be surfaced. The 
CFR is extremely low or nil in this country. In summary, it seems 
that although dengue is endemic in Latin American countries, the 
numbers of deaths and CFR have mostly been contained in some 
countries, whereas there should be more efforts to control the rising 
incidence and mortality from dengue. 

Dengue in South Asia
Table 1 provides a bird’s eye view regarding the reported dengue 
cases and dengue-related mortality in five Asian countries. 
Bangladesh and The Philippines are at the top of the list of incidence 
and fatality due to dengue among South Asian countries. There 
was an upsurge in dengue cases in the Philippines in 2019. This 
upsurge of dengue cases in 2019 was noted in all five countries, 
as shown in Table 1. However, after some decline in dengue cases 
in 2020 and 2021, another upsurge was seen in 2022. In 2023, the 
number of cases of dengue is almost 50% of the reported cases in 
2022, although the cases may increase during the next few months 
of 2023.

Malaysia has reported considerable numbers of dengue cases 
during the last 5 years, with a reduction of incidence in 2021, and 
this may be due to the emergence of COVID-19. The case fatality 
rate of dengue in Malaysia has been switching between 0.08 
and 0.14%. Although the numbers of reported dengue patients 
are considerably higher in Vietnam, the CFR is extremely low 
(0.01–0.04). The dengue epidemiology in India exhibits a different 
type. The country is close to Bangladesh and harbors about 1.4 
billion people (around eight times the population of Bangladesh). 
However, the incidence of dengue is not so high in India. Dengue-
related deaths are also not so pronounced in India. In 2023 (as of 
September 30), India reported 94,198 cases of dengue, with a death 
tally of 421.

However, there was a big jump in dengue outbreaks in 2023 in 
Bangladesh, and the upsurge trend is continuing (as of September 
30, 2023). This will be described in more detail in a subsequent 
chapter of this article.
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Clinical Implication of DENV Infection
Some insights are required when we discuss the incidence of DENV 
infection and its clinical implication. The DENV infection is global 
in nature, and it is endemic in some parts of the globe. Although a 
significant population of the world is at risk of infection by DENV, 
this has not created a significant public health problem from an 
international perspective. The infection is mostly asymptomatic. 
Even when they are symptomatic, the primary symptoms are 
somehow similar to infection with common-cold viruses and 
other numerous bacteria. During a dengue fever, the patient may 
develop a high fever, headache, muscle, bone, or joint pain, nausea, 
vomiting, pain behind the eyes, swollen glands, and rash. Most 
people with these symptoms recover within a week. However, in 
some cases, the symptoms worsen, and patients enter into life-
threatening situations. These patients are regarded as being “Severe 
Dengue,” “Dengue Hemorrhagic Fever (DHF),” or “Dengue Shock 
Syndrome (DSS)”. Death due to DENV infection is usually due to 
complications such as DHF and DSS.19,20

A Bi r d’s Eye Vi e w o f De n g u e In c i d e n c e 
a n d Mo r ta l i t y i n Ba n g l a d e s h
Dengue infection has been reported in Bangladesh since 2000. 
However, neither the health professionals nor the public health 
authorities were aware of the nature of the disease. During the 
initial 5 years, considerable numbers of dengue-related deaths 
were reported. From 2005 to 2015, less than 5000 cases of DENV 
infection were reported in Bangladesh. Thus, the CFR was high due 
to low levels of consensus about the reporting system. There was a 
significant outbreak of dengue in Bangladesh in 2019, with about 
101,354 reported cases and 179 deaths. The number of reported 
dengue cases in Bangladesh fell to 1193 cases in 2020, possibly 
due to the outbreak of the COVID-19 pandemic. A surge of dengue 
deaths was seen in 2021 and 2022, with 105 and 281, respectively 
(Table 2).21–41

The outbreak of dengue in 2023 in Bangladesh has broken all 
previous records. A total of 203,406 cases of dengue have been 
reported in 2023 (as of September 2023). This figure is higher than 
the total number of dengue cases reported in Bangladesh from 
2000 to 2022 (excluding the number of cases in 2019 when a surge 
of dengue was recorded). The total number of dengue cases during 
22 years from 2000 to 2021, except 2019 was 142,890 cases. Also, 
the number of deaths due to dengue has already reached 989. The 
total number of deaths due to dengue in Bangladesh during the 
last 22 years (2000–2022) was 853 (this includes the deaths of 2019 
as well, when a severe outbreak of 101,148 cases was recorded). The 
CFR value due to dengue over the last 3 years is on a rising trend, 
and this is also extremely high at 0.49% in 2023. 

Ch a r ac t e r i s t i c Fe at u r e s o f t h e De n g u e 
Ou t b r e a k i n 2023 i n Ba n g l a d e s h

Altered Timing of Dengue Outbreak: Turning from 
Seasonal Infection to Year-long Endemicity
As shown in Table 3, no case of dengue was reported in Bangladesh 
from January to May from 2010 to 2012. Most of the cases of dengue 
were reported during July–October in Bangladesh. This is related 
to the emergence of the rainy season that favors the breeding of 
vectors responsible for the transmission of DENV. However, from 

Table 1: Dengue incidences in major endemic countries of Latin America 
and Southeast Asia# 

Region Country Year Cases Deaths
Fatality 

ratio (%)
Latin 
America

Brazil 2019 2,248,570   840 0.04
2020 1,467,142   554 0.04
2021   975,474   239 0.03
2022 2,363,490   991 0.04
2023 2,569,746   912 0.04

Mexico 2019   268,458   421 0.16
2020   120,639     79 0.07
2021     36,742     39 0.11
2022     59,918     53 0.09
2023   115,219     30 0.03

Bolivia 2019     19,987     30 0.15
2020   111,347     41 0.04
2021       8,947       2 0.02
2022     16,544     10 0.06
2023   137,110     79 0.06

Peru 2019     17,143     37 0.22
2020     56,394     88 0.16
2021     49,274     39 0.08
2022     72,851     84 0.12
2023   250,383   419 0.17

Nicaragua 2019   186,173     30 0.02
2020     53,953       1 0.00
2021     36,741       0 0.00
2022     97,541       0 0.00
2023     97,903       1 0.00

Southeast 
Asia

Bangladesh 2019   101,354   164 0.16
2020       1,405       7 0.50
2021     28,429   105 0.37
2022     62,382   281 0.45
2023   203,406   989 0.49

Philippines 2019   437,563 1,689 0.39
2020     90,135   324 0.36
2021     79,592   286 0.36
2022   226,492   737 0.33
2023   111,813   421 0.37

India 2019   157,315   166 0.11
2020     44,585     56 0.13
2021   193,245   346 0.18
2022   233,251   303 0.13
2023     94,198     91 0.10

Malaysia 2019   130,101   182 0.14
2020     88,845   145 0.16
2021     26,365     20 0.08
2022     66,102     56 0.08
2023     88,911     62 0.07

Vietnam 2019   320,702     54 0.02
2020   133,321     19 0.01
2021     72,880     27 0.04
2022   372,696   151 0.04
2023     87,719     24 0.03

#Data in 2023 are retrieved as of September 30, 2023
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2016 onward, dengue cases have been reported in all months of 
the year. This has been more visible since 2019 when a significant 
outbreak of dengue was recorded in Bangladesh. In 2023, a total 
of 175,428 cases of dengue have been reported during peak 3 
months (July, August, and September). Additionally, a total of 566 
cases of dengue were reported in January 2023. Usually, dengue 
infection is extremely low in Bangladesh during the winter season 
(November to January).

Spread of Dengue Outbreaks over the Entire Country
Dengue has been traditionally confined to the capital of 
Bangladesh, Dhaka. This has been found during the last two 
decades. However, dengue patients have been recorded from all 
64 districts of Bangladesh in 2023. Even large outbreaks have been 
recorded from 10 districts. Thus, it is no longer confined to one or 
two metropolitan areas.39

Behavioral Changes of the Vector
According to media reports, behavioral changes among Aedes 
mosquitoes are rendering mosquito control measures ineffective 
in Bangladesh. However, other factors may be responsible for these 
abnormal rises in dengue cases in Bangladesh (The Dhaka Tribune 
15/07/2023; FE 15/08/2023, BSS 05/09/2023, and TBS 21/07/2023). 
There is a need for more research to understand these changes 
and devise appropriate control measures.

Distribution of Dengue among all Age-groups in 2023
Although dengue has mainly been reported among young adults 
in the literature in Bangladesh, dengue has been recorded among 
people of all ages in 2023. A total of 11,251 cases of dengue were 
reported among infants of less than 5 years of age in 2023. As 
shown in Table 4, most of the dengue cases were detected among 
the age-group of 21–25 years. Also, maximum fatality was recorded 
among adults of 21–45 years.

Dengue Serotypes in 2023 in Bangladesh
All four serotypes of the dengue virus have been reported in 
Bangladesh. In fact, serotyping has been accomplished in only a 
portion of the DENV-infected subjects. DENV serotype 3 has been 
detected in outbreaks of the early 21st century. Subsequently, 
DENV-1 and -2 have also been described between 2013 and 2016. 
After that, both DENV genotypes 2 and 3 have been reported. 
The WHO said the shift in serotypes may be contributing to more 
severe infections and hospitalizations when patients are infected 
for a second time with a different serotype.40–44

Fac to r s Re l at e d to t h e Un p r e c e d e n t e d 
Ri s e i n In c i d e n c e a n d Mo r ta l i t y o f 
De n g u e 
Environmental Factors
As per the report from the Global Climate Risk Index 2021, 
Bangladesh ranked the 7th extreme climate risk-prone country 
in the world. The World Health Organization (WHO) says dengue 
has been rising in Bangladesh in recent years partly because of 
climate change, along with other factors, including the movement 
of people and goods, urbanization, and problems with sanitation. 
In fact, currently, Bangladesh has experienced highly favorable 
environmental factors (unusual sporadic rainfall, unexpected 
floods, and extreme heatwaves) for breeding DENV-transmitting 
mosquitos. Also, the number of potential breeding sites of  Ta
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DENV-transmitting mosquitos identified in 2023 is the highest in the 
last 5 years. Therefore, the climate effect is thought to be playing 
a significant role in the current surge of dengue transmission in 
Bangladesh.

Impact of Prior COVID-19 on the Development of 
Severe Dengue
Although climate change is thought to exacerbate the breeding of 
DENV-transmitting mosquitos and may be related to the upsurge 
of dengue cases in Bangladesh, the underlying pathophysiology 

of severe clinical manifestations observed in recent years is poorly 
understood. There is a concern that severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the causative agent for the 
COVID-19 pandemic, infection interferes with developing severe 
dengue fever (DF) in recent years,45–47 yet to prove this with 
sufficient scientific evidence. With these realities, an association 
between SARS-CoV-2 infection and the development of severe 
dengue using a cohort of DF patients who were hospitalized during 
the mid-COVID-19 time and DENV infection has been suspected (in 
2021 and 2022) in Bangladesh.

Table 3: Month-wise dengue prevalence in Bangladesh from 2010 to 2023#

Dengue cases

Month/Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
14-year 
average

January     0     0     0     6 15     0     13   92     26     38 199     32     126     566     70

February     0     0     0     7   7     0       3   58       7     18   45       9       20     166     21

March     0     0     0     3   2     2     17   36     19     17   27     13       20     111     17

April     0     0     0     3   0     6     38   73     29     58   25       3       23     143     25

May     0     0     0   12   8   10     70 134     52     193   10     43     163   1036   108

June     0   61   10   50   9   28   254 267   295   1884   20   272     737   5956   615

July   61 255 129 172 82 171   926 286   946 16,253   23 2286   1571 43,854 4199

August 183 691 122 339 80 765 1451 346 1796 52,636   68 7698   3521 71,976 8892

September 120 193 246 385 76 965 1544 430 3087 16,856   47 7841   9911 79,598 7614

October   45 114 107 501 63 869 1077 512 2406     8143 163 5458 21,932 – 2782

November     0   36   27 218 22 271   522 409 1192     4011 547 3567 19,334 – 2010

December     0     9     0   53 11   75   145 126   293     1247 231 1207   5024 –     561
#As of September 30, 2023

Table 4: Demographic distribution of dengue cases and deaths in 2023# in Bangladesh

Age-group (Years)

Case Death

Female Male Total (% of grand total) Female Male Total (% of grand total)

0–5 4910 6341 11,251 (6) 21 14 35 (4)

6–10 4865 6455 11,320 (6) 30 18 48 (5)

11–15 5151 9666 14,817 (7) 13 14 27 (3)

16–20 8405 17,347   25,752 (13) 26 38 64 (6)

21–25 10,098 20,317   30,415 (15) 50 30 80 (8)

26–30 10,004 16,488   26,492 (13) 49 33 82 (8)

31–35 7810 11,353 19,163 (9) 63 25 88 (9)

36–40 7239 9332 16,571 (8) 61 29 90 (9)

41–45 5379 6574 11,953 (6) 45 29 74 (7)

46–50 4878 5392 10,270 (5) 42 30 72 (7)

51–55 3537 4456   7993 (4) 35 32 67 (7)

56–60 3229 3651   6880 (3) 48 29 77 (8)

61–65 1947 2698   4645 (2) 31 36 67 (7)

66–70 1248 1822   3070 (2) 20 27 47 (5)

71–75 474 840   1314 (1) 10 20 30 (3)

76–80 347 545       892 (0.4)   6 13 19 (2)

>80 242 366       608 (0.3)   7 15 22 (2)

Grand total (%) 79,763 (39) 123,643 (61) 203,406 (100) 557 (56) 432 (44)   989 (100)
#As of September 30, 2023
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Development of Severe Complications due to 
Antibody-dependent Enhancement (ADE)
Seroprevalence analysis revealed that there are three serotypes of 
dengue virus (types I, II, and III) dominantly prevailing in dengue 
hotspot areas of Bangladesh during the last 5 years.42 Also, some 
cases with DENV have also been reported. It may be assumed 
that considerable numbers of dengue patients in recent years 
have been infected with the DENV before and developed severe 
disease by inducing ADE because ADE promotes viral replication 
and contributes to disease pathologies, including vascular 
hyperpermeability.48 In fact, dengue reinfection with different 
serotypes is expected, and the adverse effects of preexisting 
immune responses to reinfected subjects have been described 
by several studies.49 However, clinical characteristics revealed 
that dengue patients in Bangladesh since 2021 presented some 
more clinically severe signs than traditional dengue reinfections, 
indicating the involvement of additional features most likely related 
to intense immune complexity. Also, like the dengue virus, pieces 
of evidence have suggested that SARS-CoV-2 can induce ADE.49–55 
Therefore, there is a concern that the antibodies developed due to 
prior dengue virus and SARS-CoV-2 infection in Dengue patients 
may enhance severe disease, possibly by ADE. Under these realities, 
the role of preexisting antibodies against SARS-CoV-2 at the cellular 
and molecular level in dengue patients should be investigated 
urgently.

Possible Genetic Mutation in DENV
Frequent turnover of DENV is one of the main reasons for DENV 
persistence and prevalence. It has been reported that the serotype 
of DENV may be responsible for the pathogenesis diversity of 
dengue patients. There is suspicion that the mutations may be one 
of the critical mechanisms for virus survival and requisite fitness in 
the host. Few studies have been accomplished in Bangladesh to 
define the mutations by undertaking whole-genome sequencing. 
Thus, it will be difficult to assess the role of mutations during the 
outbreak of dengue in 2023. 

Poor Healthcare Management
The healthcare delivery system is one of the most important 
parameters related to the acquisition of DENV and DENV-related 
fatality. There has been no DENV-dedicated hospital or medical 
center in Bangladesh. Also, many patients cannot be properly 
handled in prevailing hospitals, and this is evident in 2023 due to 
a huge upsurge. This may be related to increased fatality due to 
DENV as well. 

Co n tai  n m e n t o f De n g u e i n Ba n g l a d e s h: 
An In c r e d i b l e Ch a l l e n g e 
It is well-known that the following factors are related to proper 
control of DENV infection on a global basis. This is also true for 
Bangladesh. The factors include: 

•	 Vector control.
•	 Awareness buildup.
•	 Improve surveillance machinery.
•	 Improve healthcare facilities.
•	 Review the patient management strategy.
•	 Give emphasis on molecular analysis.
•	 International collaboration.

Su mma   ry a n d Co n c lu s i o n
DENV infection is global in nature. However, unusual outbreaks of 
DENV have been reported in Bangladesh. Although DENV infection 
has become persistent in Bangladesh over the entire year from 
2016, higher incidence and upsurge of DENV were reported from 
February 2023. This is an exception from other time periods. Also, 
infants were infected considerably. The death rates surpassed all 
previous records, and DENV-related deaths in 2023 were higher than 
the total death due to DENV during 2000–2022. However, molecular 
analysis of DENV is yet to be accomplished. Containment of DENV 
and control of DENV-related deaths must be attained immediately 
by national and international collaboration. 
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