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Abstract 

Background:  The pandemic of this century has overwhelmed the healthcare systems of affected countries, and 
all resources have been diverted to coronavirus disease 2019. At the onset, coronavirus disease 2019 can present as 
any other acute febrile undifferentiated illness. In tropical regions, clinicians are increasingly challenged to differenti-
ate these febrile illnesses without the use of diagnostics. With this pandemic, many of these tropical diseases are 
neglected and go underreported. Dengue is holoendemic in the Maldives, and dengue viruses circulate throughout 
the year. Reports about coinfections with dengue virus and severe acute respiratory syndrome coronavirus 2 are 
scarce, and the outcome and the dynamics of the disease may be altered in the presence of coinfection. We have 
described the clinical manifestation and serial laboratory profile, and highlighted the atypical findings uncommon in 
dengue infection.

Case presentation:  Case 1 was a 39-year old Asian male, presented on day 6 of dengue infection with warning signs. 
Reverse transcription polymerase chain reaction for severe acute respiratory syndrome coronavirus 2 that was done as 
per hospital protocol was found to be positive. Case 2 was a 38-year old Asian male, was admitted on day 5 of illness 
with symptoms of acute respiratory infection with positive reverse transcription polymerase chain reaction for severe 
acute respiratory syndrome coronavirus 2. Evaluation of progressive leukopenia and thrombocytopenia showed posi-
tive dengue serology.

Conclusion:  Clinicians must be conscientious when working on the differential diagnosis of possible tropical 
diseases in cases of coronavirus disease 2019, specifically, when patients develop hemoconcentration, thrombocyto-
penia, and transaminitis with elevated expression of aspartate higher than alanine transaminase, which is frequently 
observed in dengue infection. Caution must be taken during the administration of intravenous fluids when treating 
patients with coronavirus disease 2019 and dengue coinfection, as coronavirus disease 2019 patients are more prone 
to develop pulmonary edema. Timely diagnosis and appropriate management are essential to avoid the devastat-
ing complications of severe forms of dengue infection. It is important to repeat and reconfirm the dengue serology 
in coronavirus disease 2019 patients to avoid false positivity. Diligence and care must be taken not to neglect other 
endemic tropical diseases in the region during the present pandemic.

Keywords:  COVID-19, Dengue, Coinfection, Pandemic, Case report

© The Author(s) 2021. 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/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
The coronavirus disease 2019 (COVID-19) pandemic 
began in late December 2019. Over 19 million confirmed 
cases and 700,000 fatalities have been reported. At pre-
sent, only 12 countries worldwide have not been affected 
by COVID-19 [1]. The first case of COVID-19 in the 
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Maldives was confirmed on 7 March 2020 [2]. Most of 
the confirmed cases were asymptomatic, and among the 
symptomatic cases a majority had mild to moderate dis-
ease and a minority were critical. To date, the Maldives 
has had over 4769 confirmed cases of COVID-19 and 19 
fatalities [3]. Several arboviral infections and other tropi-
cal diseases are endemic to the Maldives [4–13]. Among 
these, the most commonly diagnosed is dengue infection 
because of the widespread use of commercially available 
serological rapid diagnostic test kits [14]. Annually, the 
Maldives experiences a peak in the number of reported 
cases during the dengue outbreaks, especially during the 
monsoons. Factors contributing to this are poor vec-
tor control due to congested urbanization and limited 
efforts to segregate accumulated waste, which are poten-
tial vector breeding grounds [15]. As the COVID-19 pan-
demic has been the prime focus of attention in the past 
7 months, many of the existing problems such as den-
gue have been neglected. Severe forms of dengue if left 
undetected can be fatal [16–18]. These include dengue 
hemorrhagic fever, where in addition to bleeding, plasma 
leakage occurs and expanded dengue syndrome with 
multisystemic involvement. These classifications are now 
collectively referred to as severe dengue [19]. Many coun-
tries where dengue is endemic have expressed concerns 
over the devastating impact a dengue outbreak could 
have during the COVID-19 pandemic [20–22], while oth-
ers express how dengue and COVID-19 share similarities 
in both clinical and laboratory findings [23]. One report 
demonstrated a false dengue serological test in a COVID-
19 case [24]. There are also reports of serological overlap 
resulting in false positive dengue serology [25]. Reports 
about coinfections with dengue virus and severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) are 
scarce [24, 26]. Herein, we describe the clinical mani-
festation and serial laboratory profile and highlight the 
atypical findings uncommon in dengue fever and dengue 
hemorrhagic fever when coinfected with SARS-CoV-2.

Case presentation
Case 1
A 39-year-old, Asian male, who is a migrant worker 
presented to the emergency department with a his-
tory of persistent high-grade fever, retro-orbital head-
ache, fatigue, and myalgia for the past 6  days. He also 
complained of right upper quadrant pain, vomiting, 
and loose stools. There was no history of rash, arthral-
gia, or bleeding. On physical examination, he was dehy-
drated and the vitals recorded were a body temperature 
of 37.5°C, heart rate of 80 beats per minute, blood pres-
sure of 113/78 mmHg, pulse pressure of 35 mmHg, res-
piratory rate of 20 breaths per minute, capillary refill 
time of less than 2 seconds, and oxygen saturation of 98% 

in room air. Systemic examination was unremarkable 
except for right upper quadrant tenderness with a nor-
mal liver span. Bedside ultrasonography of the abdomen 
revealed gall bladder wall edema. The laboratory investi-
gations at presentation and serial laboratory profiles are 
tabulated in Table 1, which shows hemoconcentration of 
19% and transaminitis. Dengue rapid test (SD BIOLINE 
Dengue DUO®) revealed a negative non-structural pro-
tein 1 (NS1) with a positive immunoglobulin (Ig)M and 
IgG. This was later reconfirmed with a positive dengue 
enzyme-linked immunosorbent assay (ELISA) IgM and 
IgG (Panbio® Standard Diagnostics). Reverse transcrip-
tion polymerase chain reaction (rRT-PCR) (LiferiverTM 
2019-nCoV Real Time Multiplex RT-PCR Kit) for 
COVID-19 done as per hospital admission protocol 
was positive with a cycle threshold of 28.35. The patient 
was admitted to a COVID-19 facility and kept in isola-
tion with a diagnosis of dengue hemorrhagic fever grade 
I with COVID-19. As the patient was vitally stable with 
a minimal increase in hemoconcentration, he was man-
aged conservatively with oral fluids. On day 5 of illness, 
the patient developed non-productive cough and sore 
throat for which a chest X-ray was done and no abnor-
mality was found. The patient was monitored daily to 
look for development of warning signs of dengue fever, 
including hemoconcentration. The patient had an une-
ventful hospital stay and was discharged after completing 
the mandatory isolation period of 14 days.

Case 2
A 38-year-old Asian male presented with a history of 
intermittent fever and generalized headache for the past 
5 days. He also complained of sore throat, dysgeusia, and 
anosmia for a duration of 3 days following the onset of 
fever. Being a close contact of a COVID-19 patient, he 

Table 1  Serial laboratory parameters during the course of illness, 
Case 1

AST aspartate transaminase, ALT alanine transaminase

Day of illness Day 6 Day 7 Day 9 Day 12 Day 15

Hemoglobin g/dL [range: 
14–18]

15.5 16.3 16.10 14.80 14.80

Hematocrit % [range: 40–54] 46.90 45.1 44.70 43.80 39.70

Leukocytes 103/µL [range: 
5.0–10.0]

6.936 8.19 7.37 7.71 11.40

Neutrophils % [range: 45–74] 44.31 41.9 18.80 26.30 36.20

Lymphocytes % [range: 
16–45]

42.80 42.3 65 57.10 47.40

Platelets 103/µL [range: 
150–450]

198.6 193 212 227 284

AST IU/L [range: 05–34] 100 101 68 56

ALT IU/L [range: 00–55] 167 177 143 124
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consulted an online clinic where he was referred to the 
hospital for evaluation. On examination, he appeared 
dehydrated, with a body temperature of 37.4°C, pulse rate 
of 84 beats per minute, blood pressure of 100/60 mmHg, 
pulse pressure of 40 mmHg, respiratory rate of 21 breaths 
per minute, capillary refill time of less than 2 seconds, 
and oxygen saturation of 97% in room air. Other systemic 
examination was unremarkable. With a positive rRT-PCR 
for SARS-CoV-2 (Ct value 24.45) he was admitted and 
kept in isolation. His laboratory parameters are tabulated 
in Table  2, which shows leukopenia and thrombocyto-
penia. In view of the depleting trend of total leukocyte 
count and platelets, a dengue rapid test was requested, 
which showed a negative NS1 and positive IgM/IgG. This 
was reconfirmed with a positive dengue ELISA serology 
of anti-dengue IgM and IgG. Hence, the patient was diag-
nosed with COVID-19 with dengue fever. The patient 
had minimal hemoconcentration, and as he was able 
to take fluids adequately he was managed with oral flu-
ids and monitored daily for the development of warning 
signs of dengue or worsening of the severity of COVID-
19. The patient did not have any fever spikes after admis-
sion. The patient’s platelets gradually improved, and 
symptoms resolved over a period of 1 week. The patient 
was discharged after completing the 14-day mandatory 
period of isolation.

Discussion
Here we describe two cases of coinfection of dengue fever 
and COVID-19. The first case had presented with symp-
toms of dengue fever, and after 5 days of admission he 
developed symptoms of COVID-19. The second case was 
admitted with mild COVID-19, and during the course of 
illness, in view of mild hemoconcentration and progres-
sive decline in leukocyte and thrombocyte counts, he was 

tested positive for dengue fever. In coinfections, one virus 
can suppress or augment the other, leading to varying 
clinical manifestations of the diseases.

The COVID-19 pandemic has spread across the globe, 
including areas where other tropical diseases are endemic 
such as the Maldives [6, 8–10, 15]. Clinicians are chal-
lenged with the additional burden of possible coinfec-
tions with other tropical diseases that have the potential 
to complicate the course of illness [26]. Coinfections with 
COVID-19 have been reported with multiple bacteria and 
viruses [27–31]. Nevertheless, coinfection with dengue 
viruses and SARS-CoV-2 are still scarce, with only a few 
reports describing false-positive dengue serology [24, 32]. 
The healthcare system of the Maldives is stretched and 
may not respond adequately to a dual outbreak because 
of limited manpower and infrastructure [33]. Every year, 
the Maldives experiences a dengue outbreak during the 
monsoons. From the year 2011, an average of 1543 cases 
have been reported annually [15]. In 2018, 3494 cases 
were reported, and in 2019, 5023 cases were reported, 
which was a record number for the Maldives [34]. Despite 
an expected increase in cases, so far only 225 cases have 
been reported, while dengue cases are on the rise in other 
endemic regions [34, 35]. We postulate that healthcare 
providers are more focused on COVID-19, which has 
resulted in lower rates of testing or reporting of dengue 
virus. In addition, individuals with mild symptomatic 
dengue infections perhaps are not visiting hospitals 
because of the pandemic and lockdowns. COVID-19 may 
present as an undifferentiated acute febrile illness [36]. In 
one study, 87.9% of COVID-19 patients presented with 
fever, 67.7% presented with cough, and 13.7% of patients 
had headache [37]. Nevertheless, information regard-
ing the frequency of fever in dengue infection is limited 
in most prospective studies, mostly due to confounders 
within the study designs where fever remains an inclu-
sion criterion.  Fever can be absent in the elderly popula-
tion or, if present, can occur over 90% of the time [38]. 
Cough in dengue infection has been reported in 67% of 
cases, which can be due to pleural effusion observed dur-
ing plasma leakage in dengue hemorrhagic fever (DHF) 
[39, 40]. Headache in dengue infection has been reported 
in 89% of cases and more commonly in DHF [41]. Bleed-
ing in COVID-19 has been reported to be associated 
with morbidity, but frequency of bleeding manifestations 
in COVID-19 remains low [42]. In contrast, bleeding in 
dengue infection occurs more frequently and is associ-
ated with increasing severity [41]. The hematological 
profile in COVID-19 and dengue infection are similar. 
Neutrophils are increased early in both infections with 
leukopenia and thrombocytopenia. The discrepancy in 
the hematological profile in both infections is lympho-
penia, which is observed in COVID-19 during the course 

Table 2  Serial laboratory parameters during the course of illness, 
Case 2

AST aspartate transaminase, ALT alanine transaminase

Day of illness Day 6 Day 7 Day 8 Day 11 Day 15

Hemoglobin g/dL [range: 
14–18]

14.3 14.8 14.0 14.7 14.0

Hematocrit % [range: 40–54] 41.8 45.4 41.5 45.9 43.9

Leukocytes 103/µL [range: 
5.0–10.0]

3.14 2.81 3.27 4.45 8.08

Neutrophils % [range: 45–74] 28.5 14.7 15.6 31 41.9

Lymphocytes % [range: 
16–45]

51.1 66.1 67.1 53.4 41.3

Platelets 103/µL [range: 
150–450]

158 156 136 159 236

AST IU/L [range: 05–34] 66 46

ALT IU/L [range: 00–55] 44 48
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of illness in contrast to a reverse neutrophil-to-lympho-
cyte ratio in dengue infection. Transaminitis is observed 
in both infections; however, the expression of aspartate 
aminotransferase is greater than alanine transaminase 
in dengue infection [43, 44]. Our first case was ini-
tially diagnosed as dengue fever with warning signs, and 
COVID-19 was detected during the screening process 
before admission [45]. On day 5 of admission, he devel-
oped a non-productive cough and sore throat that could 
be attributed to COVID-19. The cough could also be due 
to dengue-related pleural effusion, which was not evident 
on his chest X-ray in posterior–anterior view. However, 
a chest X-ray in lateral decubitus view is more sensitive 
to detect minimal effusion [46]. In our second case, the 
patient was admitted with a diagnosis of mild COVID-19. 
With a depleting trend of leukocytes and platelets, den-
gue serology was performed, which was positive. Case 1 
had a hemoconcentration of 19% and gall bladder wall 
edema suggestive of plasma leakage [47]. As there was 
no bleeding manifestation, this case was classified as 
DHF grade 1 [48]. In case 1, liver biochemistry revealed 
an atypical profile with alanine transaminase expression 
greater than that of aspartate aminotransferase, which 
may be due to coinfection. However, initially in case 2, we 
observed mild transaminitis with an elevation of aspar-
tate aminotransferase expression compared with  that of 
alanine transaminase, which is consistent with dengue 
infection. Case 2 had leukopenia, which may be seen in 
both infections, which started to improve on day 3 of 
admission. In both cases, NS1 was negative, which could 
have been due to the late presentation. Treatment was 
mainly symptomatic. Intravenous fluid was avoided as 
COVID-19 patients are more prone to develop pulmo-
nary edema [49]. Coinfections of two viruses can reduce 
or augment disease severity [50]. The most common out-
come is viral interference, where one virus competitively 
suppresses the replication of the other [51]. This could 
have played an important role in changing the dynamics 
of dengue virus infection and the natural history of the 
disease. This could explain the two cases failing to dem-
onstrate the typical features of dengue infection, both in 
its disease progression and the laboratory findings. More 
data are required to determine the changing dynamics of 
coinfection of the dengue virus with SARS-CoV-2. Fur-
thermore, clinicians should use commercially available 
dengue serology judiciously with growing evidence of 
cross-reaction with other flaviviruses [52]. Limitations in 
this report include the inability to utilize the gold stand-
ard to diagnose dengue infection either by virus isolation 
or RT-PCR. In addition to this, dengue serotyping was 
also not done, which could have provided valuable infor-
mation regarding virulence and disease dynamics.

Conclusion
During this pandemic, it is important to consider other 
tropical diseases that are endemic to the tropics, such as 
dengue, Zika, chikungunya infections, or scrub typhus. 
Coinfection with two viruses may change the dynamics and 
natural history of disease progression, which may result in 
atypical presentation of dengue infection and COVID-19. 
In cases of COVID-19 with atypical presentations, such as 
increased hematocrit, depleted platelets, and transamini-
tis with a greater expression of aspartate aminotransferase 
than of alanine transaminase, dengue infection should be 
considered. In COVID-19 patients with positive dengue 
serology, it is important to repeat and reconfirm the test to 
avoid false positivity. It is important to keep an open mind 
when treating patients with COVID-19 and be vigilant of 
atypical signs and symptoms that may indicate any other 
tropical infection. Clinicians should be cautious in giving 
intravenous fluids when treating patients with COVID-19 
and dengue coinfection, as COVID-19 patients are more 
prone to develop pulmonary edema.

Acknowledgements
We would like to express our sincere appreciation to all the front-liners across 
the globe for their bravery and dedication in combating this unprecedented 
event in our present lifetime. In addition, we would like to thank all the staff 
working at Indira Gandhi Memorial Hospital and the COVID-19 facility, includ-
ing everyone at the multiagency taskforce overseeing the management of the 
current pandemic in the Maldives.

Authors’ contributions
AIH: conceptualization, writing original draft, data collection; RKD: writing 
review and editing, data collection; HAI: writing review and editing; AN: review 
and validation; AAY: review and validation; AAL: supervision, review and valida-
tion. All authors read and approved the final manuscript.

Funding
There was no financial support for this clinical case report.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patients for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of this journal.

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

Author details
1 Department of Internal Medicine, Indira Gandhi Memorial Hospital, Male’ 
20002, Maldives. 2 Mahidol‑Osaka Center for Infectious Diseases, Faculty 
of Tropical Medicine, Mahidol University, Bangkok 10400, Thailand. 3 Depart-
ment of Viral Infections, Research Institute for Microbial Diseases, Osaka Uni-
versity, Osaka 565‑0871, Japan. 4 Technical Advisory Group, Health Emergency 
Operation Center, Male’ 20002, Maldives. 

Received: 6 September 2020   Accepted: 28 January 2021



Page 5 of 5Hilmy et al. J Med Case Reports          (2021) 15:171 	

Reference
	1.	 University JH. COVID-19 Dashboard by the Center for Systems Science and 

Engineering (CSSE) at Johns Hopkins University (JHU)
	2.	 Health Mo. First cases of COVID-19 confirmed in the Maldives. 2020.
	3.	 Agency HP. COVID-19 Statistics Dashboard.
	4.	 Trojanek M, Tomickova D, Rohacova H, Kosina P, Gebousky J, Dvorak J, et al. 

Dengue fever cases in Czech workers returning from the Maldives. Epidemiol 
Mikrobiol Imunol. 2013;62:100–5.

	5.	 Mutoh Y, Moriya A, Yasui Y, Saito N, Takasaki T, Hiramatsu S, et al. Two cases 
of dengue virus type 2 (DENV-2) infection in a Japanese couple return-
ing from the Maldives during the 2018 dengue outbreak. Jpn J Infect Dis. 
2020;73:58–60.

	6.	 Korhonen EM, Huhtamo E, Smura T, Kallio-Kokko H, Raassina M, Vapalahti O. 
Zika virus infection in a traveller returning from the Maldives, June 2015. Euro 
Surveill. 2016;21:99.

	7.	 Yoosuf AA, Shiham I, Mohamed AJ, Ali G, Luna JM, Pandav R, et al. First 
report of chikungunya from the Maldives. Trans R Soc Trop Med Hyg. 
2009;103:192–6.

	8.	 Dudouet P, Gautret P, Larsen CS, Diaz-Menendez M, Trigo E, von Sonnenburg 
F, et al. Chikungunya resurgence in the Maldives and risk for importation via 
tourists to Europe in 2019–2020: a GeoSentinel case series. Travel Med Infect 
Dis. 2020;9:101814.

	9.	 Imad HA, Riza S, Reesha F, Ali A, Muaz M, Sujau I, et al. Severe typhoid in 
Maldives. 11th International Conference on Typhoid and other Invasive 
Salmonelloses. 2019.

	10.	 Imad HA, Tanyaratsrisakul S, Piyaphanee W, Wattanagoon Y. Skin lesion from 
Maldives: classic but forgotten. Travel Med Infect Dis. 2017;17:74–5.

	11.	 Receveur M, Ezzedine K, Pistone T, Malvy D. Chikungunya infection in a 
French traveller returning from the Maldives, October 2009. Euro Surveill. 
2010;15:19494.

	12.	 Pfeffer M, Hanus I, Loscher T, Homeier T, Dobler G. Chikungunya fever in two 
German tourists returning from the Maldives, September 2009. Euro Surveill. 
2010;15:9.

	13.	 Lewis MD, Yousuf AA, Lerdthusnee K, Razee A, Chandranoi K, Jones JW. Scrub 
typhus reemergence in the Maldives. Emerg Infect Dis. 2003;9:1638–41.

	14.	 Abdulla AA, Rasheeda F, Ahmed IN, Aboobakur M. An evaluation of the 
surveillance system for dengue virus infections in Maldives. WHO South East 
Asia J Public Health. 2014;3:60–8.

	15.	 Bangert M, Latheef AT, Dev Pant S, Nishan Ahmed I, Saleem S, Nazla Rafeeq F, 
et al. Economic analysis of dengue prevention and case management in the 
Maldives. PLoS Negl Trop Dis. 2018;12:e0006796.

	16.	 Laoprasopwattana K, Chaimongkol W, Pruekprasert P, Geater A. Acute respira-
tory failure and active bleeding are the important fatality predictive factors 
for severe dengue viral infection. PLoS ONE. 2014;9:e114499.

	17.	 Wei HY, Shu PY, Hung MN. Characteristics and risk factors for fatality in 
patients with dengue hemorrhagic fever, Taiwan, 2014. Am J Trop Med Hyg. 
2016;95:322–7.

	18.	 Magpusao NS, Monteclar A, Deen JL. Slow improvement of clinically-
diagnosed dengue haemorrhagic fever case fatality rates. Trop Doct. 
2003;33:156–9.

	19.	 Wiwanitkit V. Accuracy and applicability of the revised WHO classification 
(2009) of dengue. Infection. 2013;41:1047.

	20.	 Wu D, Lu J, Liu Q, Ma X, He W. To alert coinfection of COVID-19 and dengue 
virus in developing countries in the dengue-endemic area. Infect Control 
Hosp Epidemiol. 2020;22:1.

	21.	 Saavedra-Velasco M, Chiara-Chilet C, Pichardo-Rodriguez R, Grandez-Urbina 
A. Inga-Berrospi F [Coinfection between dengue and covid-19: need 
for approach in endemic zones.]. Rev Fac Cien Med Univ Nac Cordoba. 
2020;77:52–4.

	22.	 Miah MA, Husna A. Coinfection, coepidemics of COVID-19, and dengue in 
dengue-endemic countries: a serious health concern. J Med Virol. 2020;8:22.

	23.	 Henrina H, Putra I, Lawrensia S, Handoyono Q, Alius C. Coronavirus disease of 
2019: a mimicker of dengue infection? SN Comprehensive Clinical Medicine 
2020.

	24.	 Yan G, Lee CK, Lam LTM, Yan B, Chua YX, Lim AYN, et al. Covert COVID-19 and 
false-positive dengue serology in Singapore. Lancet Infect Dis. 2020;20:536.

	25.	 Kembuan GJ. Dengue serology in Indonesian COVID-19 patients: coinfection 
or serological overlap? IDCases. 2020;22:e00927.

	26.	 Tun SZ. Thailand records first coronavirus death: health official. REUTERS. 
2020.

	27.	 Toombs JM, Van den Abbeele K, Democratis J, Mandal AKJ, Missouris CG. 
Pneumococcal coinfection in COVID-19 patients. J Med Virol. 2020.

	28.	 Ozaras R, Cirpin R, Duran A, Duman H, Arslan O, Bakcan Y, et al. Influenza and 
COVID-19 coinfection: report of six cases and review of the literature. J Med 
Virol. 2020.

	29.	 Menon AA, Berg DD, Brea EJ, Deutsch AJ, Kidia KK, Thurber EG, et al. A case of 
COVID-19 and Pneumocystis jirovecii coinfection. Am J Respir Crit Care Med. 
2020;202:136–8.

	30.	 Khaddour K, Sikora A, Tahir N, Nepomuceno D, Huang T. Case report: the 
importance of novel coronavirus disease (COVID-19) and coinfection with 
other respiratory pathogens in the current pandemic. Am J Trop Med Hyg. 
2020;102:1208–9.

	31.	 Fan BE, Lim KGE, Chong VCL, Chan SSW, Ong KH, Kuperan P. COVID-19 and 
Mycoplasma pneumoniae coinfection. Am J Hematol. 2020;95:723–4.

	32.	 Joob B, Wiwanitkit V. COVID-19 can present with a rash and be mistaken for 
dengue. J Am Acad Dermatol. 2020;82:e177.

	33.	 Maldives U. Addressing the socio-economic impact of COVID-19 on the 
Maldives 2020.

	34.	 Health Mo. Monthly Communicable Disease Report. 2020.
	35.	 Control ECfDPa. Dengue worldwide overview. 2020.
	36.	 Nunthavichitra S, Prapaso S, Luvira V, Muangnoicharoen S, Leaungwutiwong 

P, Piyaphanee W. Case report: COVID-19 presenting as acute undifferentiated 
febrile illness—a tropical world threat. Am J Trop Med Hyg. 2020;103:83–5.

	37.	 Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical characteristics of 
coronavirus disease 2019 in China. N Engl J Med. 2020;382:1708–20.

	38.	 Rowe EK, Leo YS, Wong JG, Thein TL, Gan VC, Lee LK, et al. Challenges in 
dengue fever in the elderly: atypical presentation and risk of severe dengue 
and hospital-acquired infection [corrected]. PLoS Negl Trop Dis. 2014;8:e2777.

	39.	 Restrepo BN, Beatty ME, Goez Y, Ramirez RE, Letson GW, Diaz FJ, et al. Fre-
quency and clinical manifestations of dengue in urban Medellin. Colombia J 
Trop Med. 2014;2014:872608.

	40.	 Marchiori E, Hochhegger B, Zanetti G. Pulmonary manifestations of dengue. J 
Bras Pneumol. 2020;46:e20190246.

	41.	 Imad HA, Phumratanaprapin W, Phonrat B, Chotivanich K, Charunwatthana P, 
Muangnoicharoen S, et al. Cytokine expression in dengue fever and dengue 
hemorrhagic fever patients with bleeding and severe hepatitis. Am J Trop 
Med Hyg. 2020;102:943–50.

	42.	 Al-Samkari H, Karp Leaf RS, Dzik WH, Carlson JCT, Fogerty AE, Waheed A, 
et al. COVID-19 and coagulation: bleeding and thrombotic manifestations of 
SARS-CoV-2 infection. Blood. 2020;136:489–500.

	43.	 Samanta J, Sharma V. Dengue and its effects on liver. World J Clin Cases. 
2015;3:125–31.

	44.	 Ong J, Young BE, Ong S. COVID-19 in gastroenterology: a clinical perspective. 
Gut. 2020;69:1144–5.

	45.	 Organization WH. Handbook for clinical management of dengue, WHO and 
Special Programme for Research and Training in Tropical Diseases (TDR) 
report. 2012.

	46.	 Kalayanarooj S. Clinical manifestations and management of dengue/DHF/
DSS. Trop Med Health. 2011;39:83–7.

	47.	 Tavares MA, Joao GAP, Bastos MS, Gimaque JBL, Almeida ACG, Ngo TT, et al. 
Clinical relevance of gallbladder wall thickening for dengue severity: a cross-
sectional study. PLoS ONE. 2019;14:e0218939.

	48.	 Hadinegoro SR. The revised WHO dengue case classification: does the system 
need to be modified? Paediatr Int Child Health. 2012;32(Suppl 1):33–8.

	49.	 Dagens A, Sigfrid L, Cai E, Lipworth S, Cheng V, Harris E, et al. Scope, quality, 
and inclusivity of clinical guidelines produced early in the covid-19 pan-
demic: rapid review. BMJ. 2020;369:m1936.

	50.	 Diaz-Munoz SL. Viral coinfection is shaped by host ecology and virus-virus 
interactions across diverse microbial taxa and environments. Virus Evol. 
2017;3:vex011.

	51.	 Kumar N, Sharma S, Barua S, Tripathi BN, Rouse BT. Virological and immuno-
logical outcomes of coinfections. Clin Microbiol Rev. 2018;31:23.

	52.	 Suzuki K, Nakayama EE, Saito A, Egawa A, Sato T, Phadungsombat J, et al. 
Evaluation of novel rapid detection kits for dengue virus NS1 antigen in 
Dhaka, Bangladesh, in 2017. Virol J. 2019;16:102.

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


	Coronavirus disease 2019 and dengue: two case reports
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Introduction
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusion
	Acknowledgements
	References


