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Diagnosis of COVID-19 in a Dengue-Endemic Area
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Abstract.

Emergence of SARS-CoV-2 in dengue virus (DENV)-endemic areas complicates the diagnosis of both

infections. COVID-19 cases may be misdiagnosed as dengue, particularly when relying on DENV IgM, which can remain
positive months after infection. To estimate the extent of this problem, we evaluated sera from 42 confirmed COVID-19
patients for evidence of DENV infection. No cases of SARS-CoV-2 and DENV coinfection were identified. However, recent
DENYV infection, indicated by the presence of DENV IgM and/or high level of IgG antibodies, was found in seven patients.
Dengue virus IgM and/or high IgG titer should not exclude COVID-19. SARS-CoV-2 reverse transcription polymerase
chain reaction (RT-PCR) testing is appropriate when dengue nonstructural protein 1 (NS1) or RT-PCR is negative. Given
the possibility of coinfection, testing for both DENV and SARS-CoV-2 is merited in the setting of the current pandemic.

Emergence of SARS-CoV-2 in dengue virus (DENV)-
endemic areas has raised concern regarding coinfection with
the two viruses.”? Difficulty in distinguishing dengue and
COVID-19, particularly during the acute stage, can engender
inaccurate diagnoses. During the COVID-19 pandemic, pa-
tients who screen positive on the SARS-CoV-2 questionnaire
(Supplemental Table 1) are tested for SARS-CoV-2 by RT-
PCR. When confirmed, no further investigation for other
etiologies is commonly performed. When SARS-CoV-2 is
negative and clinical indication is present (at least fever and
thrombocytopenia), DENV NS1 antigen and/or IgM/IgG anti-
body testing may be performed. Clinicians from Singapore
reported two COVID-19 cases that were misdiagnosed as
dengue among patients who presented with clinical mani-
festations and hematology profiles, suggesting dengue in-
fection and false-positive DENV IgM antibody using a rapid
diagnostic test (RDT).2 This may have occurred because of
persistence of DENV IgM from a prior DENV infection. Indo-
nesia has experienced a surge in COVID-19 cases against the
backdrop of dengue endemicity. Because the prevalence of
DENV IgG antibodies in Singapore is significantly lower than
that in Indonesia,*® we expect Indonesia to face greater
challenges with diagnosing SARS-CoV-2, typically performed
by RT-PCR, while DENV is co-circulating. To estimate the
extent of this problem, we evaluated sera from confirmed
COVID-19 patients for evidence of DENV infection.

COVID-19 cases were defined as inpatients who met the
COVID-19 criteria based on a predetermined combination of
symptoms, laboratory testing, imaging, and risk exposure at
Tangerang District Hospital, Indonesia (see Supplemental
Table 1), and had a positive nasopharyngeal or oropharyngeal
real-time RT-PCR for SARS-CoV-2. Blood and sera were
collected from all suspected COVID-19 patients for clinical
and research testing. For this study, admission sera for all
cases were evaluated for DENV NS1 using RDT (PanBio®
Dengue Early Rapid, Abbot, Brisbane, Australia) and ELISA
(Dengue NS1 Antigen DxSelect™, Focus Diagnostics, Cy-
press, CA) assays, and for DENV IgM and IgG using RDT

*Address correspondence to Herman Kosasih, Indonesia Research
Partnership on Infectious Disease (INA-RESPOND), Jalan Percetakan
Negara No. 29, Jakarta 10560, Indonesia. E-mail: hkosasih@ina-
respond.net

1220

(PanBio® Dengue Duo Cassette, Abbot, Sinnamon Park,
Australia) and ELISA (Focus Diagnostics) assays. If available,
follow-up sera from 8.5 + 2.1 days later were evaluated for
DENV IgM and IgG by the same RDT and ELISA methods.
Admission sera from cases with positive DENV IgM were
evaluated using RT-PCR. Results were not returned in real
time for patient care purposes.

Clinical and laboratory information on admission was
obtained by chart review. Descriptive statistics were per-
formed to characterize the presentation of COVID-19 among
these cases and to assess DENV infection status. This re-
search was approved by the Tangerang District Hospital
ethics committee.

Admission sera were available for 42 COVID-19 cases.
Follow-up sera were available for 32 of these patients. The
mean age was 43.5 (SD + 14.1) years, with a male pre-
dominance (66.7%). Time from the onset of illness to serum
collection was 8.1 days (SD + 4.2) days. The most common
signs and symptoms were fever (90.5%); cough (83.3%); fa-
tigue, dyspnea, and dysgeusia (38.1% each); sore throat
(83.3%); headache (19%); and anosmia and diarrhea (11.9%
each). Lymphopenia (< 1,000/mm?®), leukopenia (< 4,000/
mm?®), and thrombocytopenia (< 150,000/mm?®) during ad-
mission were found in 26.2%, 11.9%, and 4.8%, respectively.
A comparison of signs and symptoms for our patients with
COVID-19 and dengue patients from a recent fever study® is
shown in Supplemental Table 2. None of the 42 subjects was
positive for dengue NS1 or showed seroconversion or in-
creasing DENV IgM and IgG index values, suggesting no acute
DENYV infection among these COVID-19 cases. However, both
DENV IgM and high IgG titer, as indicated by positive IgG RDT,
were identified in three patients. Dengue virus RT-PCR was
negative in all cases. The detection cutoff of IgG PanBio RDT is
set at a high titer (equivalent to a hemagglutination inhibition
titer > 1,280), which is commonly found in recent secondary
DENV infection.® Thus, these cases were probably acute
COVID-19 cases with recent secondary DENV infection.

Retrospective assessment of exposure history revealed
that one patient could have been infected by SARS-CoV-2
during hospitalization for dengue a week prior at a different
hospital. Another patient reported that a clinician he visited
before hospitalization suspected DENV infection clinically, but
the NS1 result was negative. The third patient did not recall
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TaBLE 1

Interpretation of dengue diagnostic test results among patients with COVID-19

Patients

(N=42) RT-PCR/NS1 antigen IgM RDT or ELISA 1gG RDT 1gG ELISA Interpretation
2 NS1 negative Negative Negative Negative Never infected by DENV
33* NS1 negative Negative Negative Positive Past infection by DENV
4 RT-PCR and NS1 negative Positive (no follow-up IV increase) Negative Positive Recent secondary DENV
#1:4.8t0 4.1 #1:9.5t09.2 infection
#2:2.8100.5 #2:8.510 8.1
#3:1.6100.8 #3:4.8t06.4
#4:3.7101.6 #4:10.2t09.5
3 RT-PCR and NS1 negative Positive (no follow-up IV increase) Positive Positive Very recent secondary DENV
#1:3.8103.8 faint #1:17.1t016.6 infection, with high-titer IgG
#2:2.5t01.1 #2:12.3t011.5
#3:1.6t01.5 #3:12.5t012.3

DENV = dengue virus; IV = index value; RDT = rapid diagnostic test.

*Ten patients in this group did not have follow-up sera. For patients with positive IgM and IgG, admission and follow-up IV are shown. Changes in both IgM and IgG interpretation were not noted in

follow-up sera. There were no cases of current dengue coinfection.

having a fever before acute COVID-19 illness, suggesting
asymptomatic or mild dengue, the most common pre-
sentation of DENV infection.”

In four patients, DENV IgM was detected but did not in-
crease in follow-up samples, DENV IgG was only detected by
ELISA, and DENV RT-PCR was negative, suggesting that
DENYV infection occurred less recently than in the three pa-
tients described earlier. Detection of IgM is plausible as it may
be detected until 1 year postinfection.? Most patients (33,
78.6%) only had DENV IgG antibodies, implying past DENV
infection. This is consistent with previous studies conducted in
Indonesia, which demonstrated that more than 90% of adults
aged > 18 years had been infected by DENV.® No evidence of
DENYV infection was identified in two (4.8%) patients. The dis-
tribution of dengue diagnostic results is shown in Table 1.

Despite concurrent high incidence of COVID-19 and den-
gue in Indonesia, acute coinfection with DENV was not de-
tected in this cohort of patients identified to have COVID-19.
This may be because of SARS-CoV-2 and DENV testing
practices, which focus on symptomatic cases. It is likely that
coinfection is occurring but is often asymptomatic. It is also
possible that some patients had already been infected with
current circulating DENV serotypes and thus had immunity, as
indicated by high prevalence of patients with IgG antibodies.

Identification of seven (16.7 %) COVID-19 cases with DENV
IgM in our cohort may be related to the occurrence of COVID-
19 during the yearly dengue season. This finding is concern-
ing, particularly because clinicians frequently diagnose
dengue based only on DENV IgM, which may persist for
months after resolution of infection. Our study demonstrates
that adding NS1 to the diagnostic algorithm may reduce
dengue overdiagnosis attributable to reliance on IgM. Missed
diagnosis of acute COVID-19 due to presumption of dengue
can result in inadvertent omission of targeted precautions,
which could lead to transmission to contacts, including family,
colocated patients, and healthcare workers. A missed di-
agnosis could also delay the receipt of standard of care
COVID-19 treatment. Missed diagnoses have been reported
in Singapore due to false-positive DENV IgM RDT results®
versus persistence of DENV IgM. In the setting of the current
pandemic and in light of overlapping symptomatology, clini-
cians should test for both DENV and SARS-CoV-2.

It is notable that one of the patients may have contracted
SARS-CoV-2 during hospitalization a week prior. In resource-
limited settings, adequate infection control practices are

difficult to implement. Hence, nosocomial infection should
be considered in the setting of recent contact with the
healthcare system, including due to dengue. SARS-CoV-2
infection control strategies for resource-limited settings are
needed.

Findings from our study should be interpreted with caution.
The study population was small and from only one hospital
at Tangerang district, during March 2020 and April 2020.
Therefore, results have limited generalizability as they reflect
the epidemiology of COVID-19 and dengue in that area during
the study period. Furthermore, as the assays were qualitative
(RDT) or semi-quantitative (ELISA), increasing antibody titer
was only measured by the index value, which may be in-
accurate. To reduce inaccuracy, we tested acute and follow-
up specimens simultaneously.

In conclusion, our study reaffirms challenges associated
with diagnosing COVID-19 in areas hyperendemic for tropical
infections with overlapping presentations such as dengue.
The known potential for repeat dengue infections and the
possibility for repeat SARS-CoV-2 infections add further
complication. When molecular diagnostic testing for DENV is
not available, we recommend the use of a validated NS1 and
IgM/IgG RDT. Addition of NS1 will improve the specificity of
identifying acute dengue cases.® Detection of DENV IgM and/
or high IgG titer should not be considered an exclusion of
COVID-19. Past infection with DENV with acute COVID-19 or
even acute DENV and SARS-CoV-2 coinfection would remain
possibilities.’® Hence, evaluation for COVID-19 should be
conducted when dengue NS1 or RT-PCR (when available) is
negative.
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