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Member countries of the Association of Southeast Asian Nations (ASEAN) have faced dengue outbreaks for decades, and the
region has one of the highest rates of dengue globally. Outbreaks continue to occur concurrently with the coronavirus disease
2019 (COVID-19) pandemic in the 10 ASEAN countries. Both infectious diseases pose a tremendous burden in these countries
related to both infection control and the economy. Increases in the number of dengue cases occurred in part due to disruptions
in the pathogen-host-vector relationship caused by changes in human behaviour in response to the COVID-19 pandemic. The
spread of dengue was further aggravated by the implementation of lockdowns and social distancing policies. These measures
limited the coverage of dengue preventive programs and delayed the medical management of both diseases due to co-infection
and misdiagnosis. It is of the utmost importance for the population to remain aware of both diseases, and dengue vector control
strategies must be devised to properly address outbreaks using digitalization and remote surveillance. Similarly, critical triage
algorithms and further research are also needed to combat co-infection and misdiagnosis. Controlling the spread of COVID-19
though vaccination should also be undertaken to reduce the impact of the pandemic.
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INTRODUCTION

The pandemic of coronavirus disease 2019 (COVID-19), which
is caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) virus, continues to affect populations on a global
scale. With an increasing number of COVID-19 cases and the
uncontrolled spread of the disease, the countries of the Associa-
tion of Southeast Asian Nations (ASEAN) constitute one of the
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world’s most affected regions. The World Health Organization
(WHO) reported a 6.2% increase in new COVID-19 cases com-
pared to other regions which have seen a decline in new cases by
as much as 5% [1]. As of this study, the ASEAN region now has
more than 3 million active COVID-19 cases with an increasing
trend in total cases, and a declining trend is not expected in the
near future [2]. COVID-19, however, is not the only viral infec-
tion threatening the well-being of the ASEAN population. De-
spite its long history, dengue infection also continues to be one of
the major public health issues affecting the region.

Dengue virus is one of the most widespread and rapidly prolif-
erating vector-borne diseases in the world, with more than 390 mil-
lion infections per year. Dengue is endemic in more than 100 coun-
tries [3]. The ASEAN region has seen a significant increase in den-
gue cases and is considered the global epicentre of dengue infection.
The ASEAN region has seen a 46% increase in dengue cases from
2015 to 2019, with Indonesia, Myanmar, and Thailand being some
of the most highly endemic countries in the world. The region
contributes to more than half of the global burden of dengue [4].
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Dengue case comparison in ASEAN countries 2018-2020

Year Brunei' Cambodia Indonesia  Lao PDR

Malaysia

Myanmar' Philippines Singapore  Thailand Vietnam

2018 75
2019 119
2020 74

9,885
66,461
10,464

65,600
137,760
95,893

6,204
38,026
8,305

80,615
130,101
88,000

23,000
23,203
15,820

216,190
430,282
59,675

3,285
15,998
34,844

88,005
125,235
71,292

113,850
241,863
121,398

Figure 1. Comparison of dengue cases between 2018 and 2020 in several Associa tion of Southeast Asian Nations (ASEAN) countries; Sin-
gapore reported higher cases of dengue in 2020 (during the pandemic), while others have shown decrease as compared to the dengue

epidemics in 2019. 'Data is extrapol.

The worsening state of the COVID-19 pandemic in the region
poses a challenge for authorities who have made substantial efforts
throughout the years to mitigate the impact of dengue. Consequently,
the number of dengue cases remains high and has continuously
increased during the COVID-19 pandemic. Several countries have
made similar observations. Singapore reported 1,793 weekly den-
gue cases during the end of second quarter of 2020 and had a total
of more than 38,000 cases in 2020, which surpassed the 2013 na-
tional record in the number of annual new dengue cases. Indone-
sias Ministry of Health reported 137,760 new dengue cases in 2019,
which was almost twice the number of cases in the previous year.
While the disease has a low mortality rate, better therapeutic man-
agement could still be implemented to mitigate its emergence and
recurrence. Thailand reported more than 40,000 new dengue cases
during the second half of the year, with a major surge occurring
in the span of months. Similar trends have been observed in the
Philippines, where 3 times the number of cases from the same
period last year have been reported [5]. Increases in the number
of dengue cases are still being observed in various countries, though
not to the same degree as the 2019 dengue epidemic (Figure 1).
COVID-19 has posed a challenge for controlling dengue infection,
which has led to an increased burden of dengue in ASEAN coun-
tries that in turn has undermined the region’s efforts to combat
the COVID-19 pandemic.

This situation continues to play out in the context of active ef-
forts to vaccinate individuals in the region against dengue. Deng-
vaxia is the only commercially available vaccine that produces
immunity against all 4 dengue serotypes. It is a live, attenuated
vaccine that is only recommended for individuals who have pre-
viously been infected with dengue. This limits the effectiveness of
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the vaccine as it increases the risk of severe dengue in individuals
who have not previously been infected [3]. Dengvaxia was intro-
duced in 2016 in the Philippines, Indonesia, Thailand, and Singa-
pore. It is costly, particularly in Indonesia, where the cost of the
3 recommended doses in 2016 was approximately US$207. In
2017, Dengvaxia caused a controversy in the Philippines after
more than 733,000 children and 50,000 adult volunteers received
the vaccine regardless of their serostatus. TAK-003 or DENVax is
another potential vaccine against dengue that was developed by
Mahidol University for which phase I and II trials were conducted
in Singapore and Thailand. So far, it has produced sustained anti-
body responses against all 4 virus strains regardless of previous
dengue exposure. Unlike vaccines for immunizing individuals
against COVID-19, dengue vaccines were developed over a very
long period of time [3,6].

CHALLENGES AND IMPLICATIONS

Both the outbreak of dengue and the COVID-19 pandemic have
led to a double-burden on ASEAN countries, as the COVID-19
pandemic has had a substantial impact on every aspect of life in
these countries [6]. A concurrent surge in the rate of dengue in-
fection within the region has also been observed in the course of
the COVID-19 pandemic. While multiple factors may be respon-
sible for the increase in dengue cases, one of the major factors that
led to the surge was the disruption in the pathogen-host-vector
relationship resulting from behavioural changes among the gen-
eral population in response to the COVID-19 pandemic [5]. Sev-
eral factors have played a role in this phenomenon, which are
mainly caused by government-imposed social distancing and
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lockdown policies for controlling the spread of COVID-19 by de-
creasing viral transmission resulting from human contact [7].
However, these policies have led to considerable changes in the
movements of individuals and have significantly increased indi-
vidual contact with dengue vectors in vector-based transmission.
For example, working from home increases the amount of time
individuals spend in their local neighbourhoods. Increases in
time spent in local residential areas raises the risk of human-vec-
tor contact despite the vector density in each respective area [8].
This trend was seen in Thailand, where around 2,000 new dengue
cases were observed each month after the implementation of so-
cial distancing policies. Moreover, urban residential areas with a
high concentration of low-rise buildings and denser drainage net-
works are ideal breeding habitats for dengue vectors [7].

Lockdown policies have also had an impact on dengue preven-
tion programs. Most dengue control and surveillance measures,
such as fogging, frequent local inspection of residential areas, source
reduction, and peridomestic residual spraying, depend on human
contact. Lockdown policies have limited the movements and cov-
erage of dengue prevention programs, mainly due to the need for
close contact between vector control teams and residents in af-
fected areas. Limitations to practicing the full range of vector con-
trol measures in turn reduce the overall effectiveness of dengue
prevention programs, thus leading to rapid increases in dengue
cases [8].

Other impacts of the COVID-19 pandemic include fear and
misinformation among the general population. Fear and anxiety
has increased significantly across the general population in re-
sponse to the COVID-19 pandemic, with many individuals fear-
ing any medical management [9]. This phenomenon has led to a
30% to 40% decrease in hospital visits in the region, thus delaying
critical medical assistance needed to diagnosis and manage many
diseases [9-11]. With regard to dengue management, such delays
have led to higher rates of severe dengue cases as well as morbidi-
ty and mortality related to new dengue cases [8].

Both diseases are known to have similar clinical indicators and
symptoms, such as fever and malaise, which can potentially influ-
ence the management of both conditions due to misdiagnosis [8].
There can be delays in diagnosis, and disease management may
be compromised due to similarities in the clinical courses of the
conditions. The trajectory of disease management also influences
the choice of diagnostic tools which impacts patient management.
Several instances of cross-reactivity in response to rapid COVID-
19 tests have been observed, indicating the possibility of co-infec-
tion or false positivity due to dengue [12]. Misdiagnosis of infec-
tion with either COVID-19 or dengue has been found to not only
interfere with necessary and urgent management measures, but
also can lead to a poor prognosis or even increase the risk of mor-
tality. Increases in both dengue and COVID-19 infections have
led to increases in the instance of various other co-infections. Sev-
eral case reports from Indonesia and Thailand have shown misdi-
agnosis or delayed diagnosis, not just due to false-positive or false-
negative interpretation, but also due to stigma prevalent among

physicians themselves when diagnosing COVID-19 [13-16]. Mis-
diagnosis of COVID-19 as dengue also undermines the need for
isolation between patients, leading to a higher risk of airborne
transmission of COVID-19 to other patients. Likewise, misdiag-
nosis of dengue as COVID-19 undermines timely hydration which
can lead to preventable death related to dengue [8].

The burden of both infections has also impacted the economies
of the ASEAN member countries, particularly those with a high
proportion of low-income and middle-income individuals. Den-
gue has caused a considerable burden in the region, with an an-
nual cost per capita of approximately US$1.65 and approximately
372 disability-adjusted life years per million inhabitants [17]. The
burden of both diseases may also affect epidemiological analysis
and lead to underestimation of the number of cases reported.
While the situation seems grave, there have also been positive de-
velopments. A unique report from Brazil showed possible cross-
reactivity, indicating that cross-immunity from both dengue and
COVID-19 can occur in patients, thus potentially leading to fewer
COVID-19 infections [18].

Vaccination also poses a challenge to controlling the COVID-19
pandemic. COVID-19 vaccination rates in ASEAN countries vary
and range from a less than 5% rate of complete coverage to more
than 70%. For example, as of August 6, 2021, Singapore has im-
munized 74% of its population. Cambodia and Malaysia have the
second-highest rate of inoculation at 47%, followed by Brunei and
Thailand, with vaccination rates of 32% and 22%, respectively.
Laos and Indonesia are next, each with an 18% vaccination rate,
and the Philippines and Vietnam follow, with 11% and 7% vacci-
nation rates, respectively [19]. Due to a lack of an updated vacci-
nation report and the recent military coup that took place, Myan-
mar has the lowest reported vaccination rate, with only 3% of its
population inoculated as of July 5, 2021 [19,20].

While acceptance of the COVID-19 vaccine is considerably
high, with around a 93.3% acceptance rate for this 95% effective
vaccine, and healthcare workers have a particularly high-level of
acceptance of the vaccine, it is nonetheless the case that COVID-19
vaccine hesitancy due to various factors, including religious beliefs
and anti-vaccine conspiracies, is still common and poses a chal-
lenge for vaccine advocates [21,22]. Past incidents of adverse ef-
fects following immunization, such as the Dengvaxia situation in
which the risk of severe dengue increased among the vaccinated,
have led to public mistrust concerning government vaccine pro-
grams in the Philippines. Surveys conducted after the controversy
found that public confidence in vaccines the Philippines tanked
from 93% in 2015 to 32% in 2018 [23]. Hesitancy has led to sig-
nificant variation in the vaccine acceptance rates found in ASE-
AN countries. In countries with a lower rate of acceptance, hesi-
tancy hinders the control of both dengue and COVID-19.

RECOMMENDATIONS

While it is important for public health officials and healthcare
facilities to divert their attention to the COVID-19 pandemic, it is
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also of the utmost importance to maintain awareness of vector
control during the pandemic in response to the rising number of
dengue infections. ASEAN countries should adapt dengue con-
trol programs in response to social distancing measures and other
policy guidelines to address the COVID-19 pandemic. The gov-
ernments of ASEAN countries should also prioritize digitizing
their dengue surveillance systems. Mobile-based dengue surveil-
lance systems have been developed for 2 cities in the Philippines
and Indonesia and have shown promising results [24,25]. These
systems allow healthcare workers to rapidly notify local and na-
tional healthcare authorities for every confirmed dengue case.
The governments of ASEAN countries should also consider digi-
tizing house-to-house inspections, which are currently limited
due to social distancing practices. Larvae inspection, for example,
can be conducted by requiring residents of high-risk areas to send
photos of bodies of water near their homes.

Adequate protective gear and guidelines for vector control teams
are essential for properly addressing the risk of COVID-19 infec-
tion and ensuring the safety of the population. Social mobilization
against these diseases should also be strengthened using digital
communication tools and social media platforms to spread aware-
ness about COVID-19. Education on dengue prevention during
the lockdown, beginning with information about the mosquito
life cycle and covering breeding sites within potential dengue vec-
tors, should be provided in order to gain the support of local resi-
dents toward vector control measures, especially in densely popu-
lated residential areas [7,8]. Dengue vector control teams should
also pay close attention to the maintenance of buildings and other
infrastructural elements to ensure effective vector control meas-
ures. In addition, management of both dengue and COVID-19
should be practiced in order to prevent misdiagnosis and delayed
treatment.

The need for a critical triage algorithm to differentiate the 2
conditions is essential for implementing adequate management
and treatment procedures, as well as to lower the number of pre-
ventable deaths from both dengue and COVID-19 [8]. Lastly,
dengue should be closely monitored for the purposes of accurate
and precise epidemiological reporting [7,8]. Further research is
also needed to gain a better understanding of the relationship be-
tween the 2 diseases, particularly with regard to the cross-reactiv-
ity phenomenon. Vaccination for both diseases should be en-
forced and properly administered with transparency and accord-
ing to objective policies to increase public acceptance of both vac-
cines, though further research is needed to determine any poten-
tial interactions between the vaccines [26].

CONCLUSION

The COVID-19 pandemic has become the major public health
focus of ASEAN countries and their healthcare systems. However,
dengue infection still poses a danger to the populations of ASEAN
countries, and the rate of dengue has continuously increased dur-
ing the pandemic. Several countries in the region have already
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reported an increased number of dengue cases, indicating that a
response is needed to mitigate the dangers of both dengue and
COVID-19. Timely and appropriate guidelines and vector control
programs are necessary for properly addressing the situation, not
only to lower the number of cases, but also to ease the burden of
dengue and COVID-19 management. Given the high rate of den-
gue infections in the region and the region’s contribution to the
global dengue burden, it is imperative not only to continue, but also
to strengthen efforts to address dengue, even during the COVID-
19 pandemic. ASEAN countries should thus make a collective ef-
fort to address the high prevalence rate of dengue during the
COVID-19 pandemic.

Ethics statement
Ethic statement for the article is not needed due to its nature of

perspective or review article.

CONFLICT OF INTEREST

The authors have no conflicts of interest to declare for this
study.

FUNDING

None.

ACKNOWLEDGEMENTS

None.

AUTHOR CONTRIBUTIONS

Conceptualization: DELP. Data curation: LW, AVM. Funding
acquisition: None. Methodology: DELP, LW. Project administra-
tion: LW. Visualization: LW. Writing - original draft: LW, ICNR,
TDDC, DELP. Writing - review & editing: LW, ICNR, TDDC,
DELP.

ORCID

Lowilius Wiyono: https://orcid.org/0000-0001-5018-7676; Ian
Christoper N. Rocha: https://orcid.org/0000-0002-8775-6876; Tri-
sha Denise D. Cedefio: https://orcid.org/0000-0002-5005-9065;
Adriana Viola Miranda: https://orcid.org/0000-0001-8548-1592;
Don Eliseo Lucero-Prisno III: https://orcid.org/0000-0002-2179-
6365

REFERENCES

1. World Health Organization. Health emergencies and disasters
[cited 2021 Jun 16]. Available from: https://www.who.int/south-
eastasia/outbreaks-and-emergencies.

2. Center for Strategic and International Studies (CSIS). Southeast


https://orcid.org/0000-0001-5018-7676
https://orcid.org/0000-0002-8775-6876
https://orcid.org/0000-0002-5005-9065
https://orcid.org/0000-0001-8548-1592
https://orcid.org/0000-0002-2179-6365
https://orcid.org/0000-0002-2179-6365
https://www.who.int/southeastasia/outbreaks-and-emergencies
https://www.who.int/southeastasia/outbreaks-and-emergencies

Wiyono L et al. : Dengue and COVID-19 concurrent outbreak in ASEAN

10.

11.

12.

13.

14.

Asia Covid-19 tracker [cited 2021 Jun 16]. Available from: https://
www.csis.org/programs/southeast-asia-program/projects/south-
east-asia-covid-19-tracker.

. World Health Organization. Dengue and severe dengue; 2021

[cited 2021 Jun 16]. Available from: https://www.who.int/news-
room/fact-sheets/detail/dengue-and-severe-dengue.

. World Health Organization. Dengue in the South-East Asia [cited

2021 Jun 16]. Available from: https://www.who.int/southeastasia/
health-topics/dengue-and-severe-dengue.

. mClinica. How dengue complicates Southeast Asias COVID-19

fight: healthcare systems in the region face a two-front war; 2020
[cited 2021 Jun 16]. Available from: https://www.mclinica.com/
how-dengue-complicates-southeast-asias-covid-19-fight/.

. Wilder-Smith A, Tissera H, Ooi EE, Coloma J, Scott TW, Gubler

DJ. Preventing dengue epidemics during the COVID-19 pan-
demic. Am ] Trop Med Hyg 2020;103:570-571.

. Lim JT, Dickens BS, Chew LZ, Choo EL, Koo JR, Aik J, et al. Im-

pact of sars-cov-2 interventions on dengue transmission. PLoS
Negl Trop Dis 2020;14:e0008719.

. Olive MM, Baldet T, Devillers J, Fite J, Paty MC, Paupy C, et al.

The COVID-19 pandemic should not jeopardize dengue control.
PLoS Negl Trop Dis 2020;14:¢0008716.

. Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard IM.

Fear of the coronavirus (COVID-19): predictors in an online study
conducted in March 2020. ] Anxiety Disord 2020;74:102258.
Prabowo NA, Apriningsih H, Dirgahayu P, Ardyanto TD, Hanafi
M, Indriani AT, et al. The decrease in hospital visits at Universitas
Sebelas Maret Hospital due to the level of stress and fear of COV-
ID 19. Adv Health Sci Res 2021;33:101-104.

Yunus SZ, Puteh SE, Ali AM, Daud E The Covid impact to pub-
lic healthcare utilization among urban low-income subsidized
community in Klang Valley Malaysia. Health Serv Res Manag
Epidemiol 2021. Available from: https://doi.org/10.1177/23333-
928211002407.

Santoso MS, Masyeni S, Haryanto S, Yohan B, Hibberd ML, Sas-
mono RT. Assessment of dengue and COVID-19 antibody rapid
diagnostic tests cross-reactivity in Indonesia. Virol ] 2021;18:54.
Kembuan GJ. Dengue serology in Indonesian COVID-19 patients:
coinfection or serological overlap? IDCases 2020;22:€00927.
Nasomsong W, Luvira V, Phiboonbanakit D. Case report: dengue
and COVID-19 coinfection in Thailand. Am ] Trop Med Hyg
2020;104:487-489.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Hilmy AL Dey RK, Imad HA, Yoosuf AA, Nazeem A, Latheef
AA. Coronavirus disease 2019 and dengue: two case reports. J
Med Case Rep 2021;15:171.

Alam A, Sudarwati S, Hakim DD, Mahdiani S. Case report: severe
COVID-19 and dengue in an Indonesian infant. Am ] Trop Med
Hyg 2021;104:1456-1460.

Shepard DS, Undurraga EA, Halasa YA. Economic and disease
burden of dengue in Southeast Asia. PLoS Negl Trop Dis 2013;7:
€2055.

Nicolelis MA, Raimundo RL, Peixoto PS, de Andreazzi CS. How
super-spreader cities, highways, hospital bed availability, and den-
gue fever influenced the COVID-19 epidemic in Brazil. MedRxiv
2020. doi: https://doi.org/10.1101/2020.09.19.20197749.

Mathieu E, Ritchie H, Ortiz-Ospina E, Roser M, Hasell J, Appel C,
et al. A global database of COVID-19 vaccinations. Nat Hum Be-
hav 2021;5:947-953.

Rocha IC, Cedefio TD, Pelayo MG, Ramos K, Victoria HO. My-
anmar’s coup détat and its impact on COVID-19 response: a col-
lapsing healthcare system in a state of turmoil. BMJ Mil Health
2021:bmjmilitary-2021-001871.

Harapan H, Wagner AL, Yufika A, Winardi W, Anwar S, Gan AK,
etal. Acceptance of a COVID-19 Vaccine in Southeast Asia: a cross-
sectional study in Indonesia. Front Public Health 2020;8:381.
Wong LP, Wong PE AbuBakar S. Vaccine hesitancy and the re-
surgence of vaccine preventable diseases: the way forward for
Malaysia, a Southeast Asian country. Hum Vaccin Immunother
2020;16:1511-1520.

Department of Health, Republic of Philippines. DOH identifies
vaccine hesitancy as one of the reasons for measles outbreak [cit-
ed 2021 Aug 5]. Available from: https://doh.gov.ph/node/16721.
Herbuela VR, Karita T, Carvajal TM, Ho HT, Lorena JM, Regala-
do RA, et al. Early detection of dengue fever outbreaks using a
surveillance app (Mozzify): cross-sectional mixed methods usa-
bility study. JMIR Public Health Surveill 2021;7:¢19034.

Idriani E, Martya Rahmaniati M, Kurniawan R. Dengue surveil-
lance information system: an android-based early warning system
for the outbreak of dengue in Padang, Indonesia. Indian J Public
Health Res Dev 2019;10:1386-1390.

Lasco G, Yu VG. Communicating COVID-19 vaccines: lessons
from the dengue vaccine controversy in the Philippines. BMJ
Glob Health 2021;6:¢005422.

www.e-epih.org | 5



https://www.csis.org/programs/southeast-asia-program/projects/southeast-asia-covid-19-tracker
https://www.csis.org/programs/southeast-asia-program/projects/southeast-asia-covid-19-tracker
https://www.csis.org/programs/southeast-asia-program/projects/southeast-asia-covid-19-tracker
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://www.who.int/southeastasia/health-topics/dengue-and-severe-dengue
https://www.who.int/southeastasia/health-topics/dengue-and-severe-dengue
https://www.mclinica.com/how-dengue-complicates-southeast-asias-covid-19-fight/
https://www.mclinica.com/how-dengue-complicates-southeast-asias-covid-19-fight/
https://doi.org/10.1177/23333928211002407
https://doi.org/10.1177/23333928211002407

