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Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
has affected >370 million individuals worldwide. Dengue is endemic in many countries and leads to epidemics
at frequent intervals. In the tropics and subtropics, it is possible that individuals may be concurrently infected
with both dengue and SARS-CoV-2. Differentiation between the two infections may be difficult from both a clin-
ical and laboratory perspective. We have outlined the currently published findings (as of the end of December
2021) on patients with dengue and SARS-CoV-2 co-infections and have discussed the observed outcomes and
management of such patients. Co-infections were more common in males >25 y of age, fever was not univer-
sal, 30-50% had medical comorbidities such as diabetes mellitus or hypertension and the case fatality rate was

16-28%.
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Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused
>5.6 million deaths worldwide.! For many years, dengue viral
infections have affected large numbers of individuals living in
the tropics and subtropics.? During the past 2 y, dengue and
COVID-19 have occurred at the same time in some regions
of the world. At times this has led to diagnostic dilemmas,
partly because of the similarities in clinical features and basic
laboratory findings between the two conditions and because
of the cross-interaction of some test results due to antibody
cross-reactivity.>* COVID-19 has a spectrum of clinical mani-
festations from asymptomatic infection to mild, moderate or
severe disease, including respiratory distress, severe pneumo-
nia, profound hypoxia, respiratory failure, multi-organ failure
and death.>”7 Older persons with comorbidities tend to be more
severely affected.® Dengue, the most common arboviral infection
in tropical countries, is primarily transmitted by Aedes aegypti
mosquitoes.® It has a wide spectrum of clinical manifestations,
from an asymptomatic infection to an acute undifferentiated
febrile illness, to fluid leakage and dengue haemorrhagic fever
in a small proportion and multisystemic involvement such as
hepatitis, myocarditis, myositis or neurological involvement in
a few.1%13 Co-infection with dengue and SARS-CoV-2 viruses

may be a clinical, diagnostic and therapeutic challenge for
the treating physician. In this review we outline the currently
known (as of the end of December 2021) demographic, clinical
and investigative findings in patients with dengue and SARS-
CoV-2 co-infections and discuss the clinical importance for a
practising clinician.>* The observed serological cross-reactivity,
possible immunopathogenetic mechanisms, management and
short-/long-term outcomes of such patients are also discussed.

Methods

A systematic search was done using the PubMed, Cochrane
and Latin American and Caribbean Health Sciences Literature
(LILACS) databases for reports published from 1 January 2020
to 31 December 2021 on dengue and SARS-CoV-2 co-infections.
The search terms used were dengue, SARS-CoV-2, COVID-19,
coronavirus and co-infection. All studies involving humans
with laboratory-confirmed COVID-19 (SARS-CoV-2 polymerase
chain reaction [PCR] positive) and dengue (positive dengue
immunoglobulin M [IgM] or positive dengue NS1 antigen) were
included. A total of 119 reports were identified and 52 full arti-
cles were screened after excluding duplicates; 26 eligible articles
were selected for analysis (Figure 1). Animal and completely
laboratory-based studies were excluded from this analysis.
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Figure 1: Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart
Source: Page MJ, McKenzie JE, Bossuyt PM et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71.

A single case and case series with two to five patients were
considered as small reports.

Results

Demographic, clinical, investigative, management and outcome
findings in the included studies are shown in Table 1. The col-
lated clinical characteristics of the analysed groups are shown in
Table 2. The analysis included 37 patients from small reports and
two larger studies consisting of 50 and 13 dengue and COVID-
19 co-infected individuals. The small reports were combined to
make the overall comparisons clearer. However, one needs to
remember that the reported studies were from different geo-
graphical locations, including a few case reports from Brazil.

Demographic and clinical findings

All the cases were from Asia (South, 19; Southeast, 4), Africa (4
cases) and South America (71 cases), with a possible imported
case in France. The trend was for males >25 y of age to be
affected and a sizeable proportion had no classic COVID-19
symptoms. Fever was reported in all the small reports but was
not observed in sizeable proportions of individuals in the cohort
studies. In the Peruvian study, only 52% had fever, but this
may be because of its retrospective nature (with information
collected from medical records and telephone interviews and
as asymptomatic patients were tested for dengue). The use of
antipyretic and anti-inflammatory medications may have also
affected the findings. Classic dengue symptoms (headache,
arthralgia, myalgia, retro-orbital pain) were observed in a major-
ity. Rash was found in a fair proportion and a few developed
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Table 2. Collated findings in the dengue-COVID-19 co-infection studies

Small studies

Peruvian study [30] Brazilian study [31]

Characteristics (n=37), % (n=50), % (n=13), %

Sex Male 60 78 54
Female 35 22 46
Unknown 5 0 0

Age (years) <1 5 55.5 (mean) NA
1-25 19
26-50 38
51-80 38

Symptoms Fever 100 52 53
Classic dengue symptoms 65 48 77
Classic COVID symptoms 40 NA 46
Rash 27 6 0
GI symptoms 30 12 0

Laboratory tests Leucopenia 49 NA 92
Leucocytosis 11 NA 0
Normal WBC 16 NA 0
Thrombocytopenia 57 60 46
Anaemia 5 NA NA
Transaminitis 35 NA NA

Comorbidity None 54 28 46
Diabetes 14 26 23
Hypertension 16 32 8
CKD 3 14 0
No information 14 0 23

Imaging Abnormal CXR/CT 32 NA NA
Normal imaging 22
No information 46

Serology NS1 Ag 90 60 46
Dengue IgM 62 40 54
Dengue IgG 24 0
Covid PCR 100 100 100

Outcome Uneventful recovery 73 72 100
Complications 11 0 0
Death 16 28 0

Ag: antigen; CXR: chest X-ray; CT; computed tomography; WBC: white blood cell count.

respiratory distress and gastrointestinal (GI) symptoms. Around
30-50% had a comorbidity, which were predominantly diabetes
or hypertension.

Laboratory findings

The predominant investigative findings were thrombocytopenia,
leucopenia and transaminitis. In most, the transaminitis was
mild to moderate. All had positive COVID-19 PCR test results and
a high number had a positive NS1 antigen test. Dengue anti-
bodies were positive in some, but one needs to remember the
potential for antibody cross-reactivity. In the reports where chest
imaging findings were given, they was normal in two-thirds. One
patient had a right-sided hemiplegia with ischaemic changes and
oedema/mass effect on a computed tomography head scan. Two

children (5 months and 14 y) had an altered sensorium with mag-
netic resonance imaging findings suggestive of acute dissemi-
nated encephalomyelitis and viral encephalitis, respectively. In
the Peruvian cohort, nearly 28% of the co-infected individuals
died, and mortality was 16% in the smaller reports. The listed
causes of death included pulmonary embolism, refractory hypox-
aemia and multi-organ dysfunction syndrome.

Discussion

Dengue and COVID-19 co-infections are a new challenge for
treating physicians in several regions of the world. Adult males
form a large segment of the working population in dengue-
hyperendemic regions and this group may have needed to go to
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Non-specific symptoms
Fever, headache, arthralgia, myalgia

U

Examination
Rash, reduced blood pressure, Abdominal tenderness

U

Investigations
Leukopenia, thrombocytopenia, raised transaminases

Warning symptoms/signs for
dengue

Abdominal pain
Bleeding
Pleural effusions
Ascites
Very low platelets
Raised PCV

U

Dengue NS1Ag/PCR

Dengue IgM
Dengue Dengue
POSITIVE NEGATIVE

4

Warning symptoms/signs for Covid

Cough/Dyspnea
Tachypnea/Low saturation
Pleurisy
Raised D dimer

4

Covid PCR
Covid Covid
NEGATIVE POSITIVE

Figure 2: Diagnostic algorithm for dengue-endemic tropical/subtropical countries.

work even during the different peaks of the COVID-19 pandemic.
In such areas, if an adult male presents with an acute febrile ill-
ness, the possibility of dengue, COVID-19 or a co-infection needs
to be considered by the attending physician (Figure 2). Preven-
tion strategies such as the use of mosquito repellents and proper
clothing, wearing masks and maintaining social distancing would
help reduce the risk of dengue and COVID-19 transmission. Such
preventive measures should be regularly emphasized to such
high-risk populations that form the backbone of their countries’
economy.

Fever was the most common symptom seen in those with
dengue and COVID-19 co-infections. However, in itself, this is a

non-specific finding, as it is found in many other conditions. A
majority presented with fever, myalgia and arthralgia. In the pre-
COVID erq, this triad of clinical presentations in an individual from
the tropics would have directed clinicians towards a possible diag-
nosis of dengue. However, currently one also needs to remem-
ber the possibility of a co-infection. Looking for additional symp-
toms that may favour COVID (dyspnoea, cough, loss of smell) or
dengue (arthralgia and myalgia) may be of some help. Respira-
tory symptoms were only noted in a small proportion. Thus a high
degree of suspicion of possible dengue-COVID-19 co-infections
is needed for making a timely diagnosis. GI symptoms and skin
rashes that were noted in some have low diagnostic sensitivity.
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Most patients with co-infections had leukopenia and throm-
bocytopenia. These are common findings in dengue and thus are
not helpful in recognizing a co-infection. One-third of patients
with co-infections in the small studies had transaminitis, which is
also a common biochemical abnormality seen in dengue. Thus,
in general, basic haematological and biochemical tests do not
help in differentiating dengue from co-infections, but a relative
lymphopenia may point towards a co-infection.*® A few patients
with co-infection had significantly elevated D-dimer levels, but
this test was only mentioned in some of the reports. Elevated D-
dimer levels are not generally seen in dengue. Thus high D-dimer
levels may potentially help in differentiating COVID-19 or a co-
infection from dengue (Figure 2).

In dengue-hyperendemic regions, elevated D-dimer levels or
abnormal chest radiographs during an acute febrile illness should
point a physician towards consideration of a co-infection. One
limitation is that all patients with clinically and biochemically sug-
gestive dengue in a hyperendemic area do not have chest radiog-
raphy unless they develop respiratory symptoms. More than half
of the patients in the reports who had chest radiography had an
abnormality suggestive of COVID-19. Thus the threshold for doing
chest radiography may need to be lowered in relevant settings.
Most of the co-infected patients did not have medical comor-
bidities, and this may be because mainly middle-aged males are
affected.

SARS-CoV-2 antibodies may produce false positive results
with dengue IgG and IgM rapid tests.*r Similarly, dengue
antibodies may produce false positive SARS-CoV-2 antibody
test responses.*? Modelling studies have found some dengue
virus envelope antibodies (these circulate in the blood of per-
sons who have recovered from a dengue infection) recog-
nise specific motifs on the receptor binding domain (RBD) of
the SARS-CoV-2 spike protein. The primary interacting amino
acids include K417, Y449, Y453, Q493, G495, Q498, T500
and Y505. These amino acids are in direct contact with the
angiotensin-converting enzyme 2 receptor.*>“* As serological
cross-reactivity may lead to false positive dengue serology,
clinical correlation and the use of PCR/antigen-enzyme-linked
immunosorbent assay testing is recommended to confirm a diag-
nosis of dengue.*®

The limitations of our analysis include the small numbers of
individuals in some of the subgroups, thus making it difficult to
be precise with some estimates. There could have been an ele-
ment of selection bias, as only two reviewers were involved in the
search, but repeated cross-checking was done of the databases
and the reference lists of the analysed papers were manu-
ally cross-checked to minimise this. We used three databases
(PubMed, Cochrane and LILACS) for our search and it is possi-
ble that a study may not have been listed in these databases.
Furthermore, it is possible that the cases published so far repre-
sent only those that develop sufficient symptoms for the indi-
vidual to seek medical advice. It is well recognised that most
dengue and SARS-CoV-2 infections are either asymptomatic or
present as an uncomplicated acute febrile illness.*®“” In the
tropics, serological antibody cross-reactivity may also occur with
other arboviral infections. Thus not all positive dengue antibody
test results are consistent with a co-infection. There was miss-
ing clinical, biochemical and outcome information in some of the
reports.

Conclusions

The current COVID-19 pandemic has put dengue-hyperendemic
areas under a considerable strain. It is important to suspect and
identify co-infections early, as treatment needs to consider the
pathogenetic mechanisms of both conditions. Serological cross-
reactivity needs to be remembered, as false positive dengue
serology tests could mislead a clinical team. Whether one infec-
tion predisposes or protects an individual from another infec-
tion is currently still unclear. During a co-infection, the adverse
immune responses from each could be magnified and lead
to higher rates of complications. The continued study of this
aspect should provide more evidence-based answers to impor-
tant questions such as when to suspect COVID-19 and dengue
co-infection, do any clinico-biochemical parameters suggest co-
infection, what group of people are at high risk of acquiring a co-
infection and how should these patients be managed?
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