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Case Report: Severe COVID-19 and Dengue in an Indonesian Infant
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Abstract. We report a case of a 10-month infant with dual severe infection of COVID-19 and dengue fever who was
admitted to the hospital with an influenza-like illness. The patient experienced severe conditions ofCOVID-19 anddengue
fever with shock followed by disseminated intravascular coagulation. The standard of COVID-19 care was given coupled
with fluid resuscitation and blood transfusion. The pitfalls of this case are how to differentiate the clinical manifestation of
dengue fever in a patient with confirmed COVID-19; the difficulty to monitor the dengue course of illness of the patient in
the COVID-19 isolation room; and to differentiate the severe dengue from the multisystem inflammatory syndrome-C
when the patient was in critical condition. The infant recovered without sequale, but the management of new probable
cases must be improved more thoroughly, especially during dengue peak period in tropical and developing countries
such as Indonesia.

INTRODUCTION

There were 671,778 confirmed cases of COVID-19 and
20,085 deaths in Indonesia in December 21.1 Simultaneously,
dengue fever has also increased, with 95,971 cases and 663
deaths until December 2020.2 Some studies reported fever as
the most common symptom of children with confirmed
COVID-19aswell asdengue, and theclinicalmanifestationsof
both are difficult to be distinguished,3–9 especially for those
who lived within dengue-endemic area, such as Indonesia.
Thus, the possibility of dual infection between COVID-19 and
dengue infection should be considered in feverish children in
dengue-endemic areas during the COVID-19 pandemic.
Both COVID-19 and dengue had their antibody-dependent

enhancement (ADE) mechanism that causes shock, coagul-
opathy, and increase of inflammatorymarkers.10,11 In a severe
case, we need to analyze whether shock happened because
of dengue or COVID-19 multisystem inflammatory syndrome-
C (MIS-C). It is important to identify which disease has caused
shock to determine appropriate management.

CASE PRESENTATION

This is our first case of severe dengue in an infant with
COVID-19. A 10-month-old girl, 7 kg, presented with fever,
cough, and vomiting. She had no contact history with con-
firmed cases of COVID-19, but she resided in Bandung, a city
with high local transmission of COVID-19. Her father works as
a motorcycle taxi rider, and her mother trades in her stall. No
influenza-like history in the family or neighbors. Before ad-
mission, she was treated with paracetamol for 2 days, but the
fever still persisted. On the fourth day, the symptoms were
accompanied by dyspnea.
On admission, the patient was alert, with a temperature of

38.5�C, respiratory rate of 60 rpm, pulse rate of 140 bpm, and
SpO2 88% in room air. Chest indrawing and crackles were
found. The blood count results are as follows: lymphopenia
with a total lymphocyte count (TLC) of 796.8, neutrophil–

lymphocyte ratio 4.8, and increased C-reactive protein (CRP)
to 29 mg/dL. Chest X-ray (CXR) showed multiple small
patches at peripheral and small nodules on perihelial and
pericardial sites, which indicate interstitial processes on both
the lungs (Figure 1A). Shewas suspected of having COVID-19
infection and then admitted to the isolation room. Binasal
cannula oxygen therapy was given from day 1 to day 7, and
also IV fluid (normal saline), paracetamol, antibiotic, and
vitamin.
Considering acute fever and her living environment in

dengue-endemic area, nonstructural-1 (NS-1) dengue was
also checked, and the result was positive. On day 5 of hos-
pitalization, she looked drowsy, whereas the fever’s subset,
heart rate increased, and dark color of gastric residual oc-
curred with cold extremities and liver enlargement. Shock,
gastric bleeding, andmelenawere also observed. The platelet
count dropped to 25,000/μL with coagulopathy (prothrombin
time 13.20, activated partial thromboplastin time 44.90, and
d-dimer 1,373.34) and increased aspartate and alanine ami-
notransferase (1,344 g/dL and 618 g/dL), concurrent with
hemoconcentration (the lowest was 29.5% and the highest
was 42.5%) and pleural effusion (Figure 1B).
She was diagnosed with severe dengue (shock and dis-

seminated intravascular coagulation [DIC]). Her condition
was improved after fluid resuscitation, oxygenation (simple
mask 5mL/minute), and blood transfusion (platelet and fresh
frozen plasma) were given. On day 7, the convalescent rash
appeared. However, no fever or shortness of breath was
observed, so no oxygen was required. Cough was also de-
creased gradually at that time. On day 10, the result of the
reverse transcriptase polymerase chain reaction (RT-PCR)
SARS-CoV-2 test was positive with cycle threshold (Ct) of
37, and she was transferred to a referral hospital for
COVID-19.
The RT-PCR SARS-CoV-2 test was actually performed on

day 1 of her hospital admission, but the test result was
delayed. After the patient was transferred, RT-PCR was per-
formed again on day 11 and day 15, and the result was neg-
ative. Only nasopharyngeal (NP) specimenswere collected for
COVID-19 examination.
She was discharged after 16 days of hospitalization, with

final diagnoses of severe COVID-19 and severe dengue. All
the hospital expenseswere coveredby the national insurance.
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A thorough contact tracing process within her core family was
performed; and their RT-PCR testwas negative for COVID-19.

DISCUSSION

To our knowledge, this is the first reported case of severe
COVID-19 and severe dengue in an infant. Therefore, we need
to confirm the clinical manifestations of both diseases be-
cause the case has been rarely reported.
COVID-19 is diagnosed based on epidemiological history,

clinical manifestations, and laboratory examination, and con-
firmedbyRT-PCRexamination.4–8 Inourcase, thepatient lived in
a citywith local transmission ofCOVID-19with a positivity rate of
8.7% in July 2020.12 Taking available evidences into account,
they indicate that infant was most likely to have COVID-19.6 We
presumed that the patient might have been infected by the virus
via community transmissionbecause themother alwaysbrought
her to the trading stall. Even so, the tracing performed on her
parents showed negative results of COVID-19.
The commonmanifestations of COVID-19 are fever, cough,

and shortness of breath. The patient showed all those symp-
toms, accompanied by vomiting, which is often found in

childrenwithCOVID-19 (Table 1), and also lymphopenia, lowTLC,
and NLR > 3.31 (Table 2).4–8,13When admitted to the hospital, the
chest CXR found an abnormality that is generally caused by the
viral infection, so the radiology expertise’s interpretation was viral
bronchopneumonia. Computed tomography scan was not per-
formedbecause of the unavailability of the resources. In a study of
7,780 pediatric patients, 76.4% and 81.1% had CXR and CT ab-
normality, respectively; CXR appearance of viral infection was
observed in 105 of 501.14 Based on these various findings, we
concluded the patient contracted COVID-19.
COVID-19 was confirmed according to the Ct values

ascertained by the RT-PCR assay, with a Ct value < 40 being
considered positive.14,15 Apparently, the patient had de-
veloped severe conditionwhichwas not correlatedwith her Ct
value (37). This study fails to find a significant relationship
between Ct value and severity of illness.16

Because dengue should be considered in feverish children
lived in an endemic region,17 NS-1 test should be performed in
the early day of fever to confirm dengue infection.18 The IgM
and IgG of anti-dengue seemed not reliable as a confirmatory
test for dengue because it could be false positive when the
patient also contracted COVID-19.19

FIGURE 1. (A) Day 1: bronchopneumonia. (B). Day 5: right pleura effusion.

TABLE 1
Signs and symptoms

Date 16th 17th 18th 19th 20th 21st 22nd 23rd 24th 25th 26th 27th 28th 30th 1st 2nd 3rd 4th

At home Hospitalization
Day 1 Day

2
Day
3

Day
4

Day 5 Day
6

Day
7

Day
8

Day
9

Day
10

Day
11

Day
12

Day
13

Day
14

Day
15

Day
16

Fever + + 39.9 39.4 38.5 39.5 36.9 38.5 36.9 No fever
Diarrhea – + + − − − − − − − − − − − − − − −

Cough + + + + + + + + − − − − − − − − − −

Dyspnea – – + + + + + – − − − − − − − − − −

Glasgow
Coma Scale

13
SpO2* (%) 88% 90% 92% 94% 93% 95% SpO2 98% in room air. Patient without O2 therapy
Respiratory rate
(minute)

60 60 34 34 32 50 40 38 32 32 − − − − − −

Heart rate (bpm) 140 140 120 128 148 120 120 110 102 112 − − − − − −

Blood pressure
(mmHg)

131/92 100/
70

112/
72

− − − − − −

Chest indrawing + + + + − − − − − − − − − − − −

Crackles + + + + + + − − − − − − − − − −

Liver Not
palpable

3 cm 2
cm

1
cm

– – – – – –

Capillary refill time
convalescent
rash

> 2” +

SpO2* = without O2 therapy.
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Did thepatient suffer fromaseveredengueor severe formof
COVID-19 in children as now named as a MIS-C? In severe
cases, both dengue and COVID-19 patients may clinically
deteriorate rapidly and develop hemodynamic compromise;
when in MIS-C, a patient would have a fever, more prominent
vomiting, and show significant lymphopenia and increased of
D-dimer.14 Apparently, in our case, the patient had a fever,
acute vomiting, lymphopenia, rapidly decreased platelet, and
elevated CRP and liver function enzyme level, followed by
shock and DIC. But, however, she did not meet other MIS-C
conditions such as mucocutaneous and cardiac involvement.20

Her condition was improved after having fluid resuscitation
(Ringer’s lactate and colloid) and blood transfusion (platelet and
fresh frozen blood), without any treatment for MIS-C.21 There-
fore, we concluded the shockmanifestationwas due to dengue
whichwas also confirmedbyNS-1positive and signs of plasma
leakage (the decreased hematocrits and pleural effusion is
not a specific sign of COVID-19 or MIS-C). The patient had a
convalescent rash as the hallmark of dengue infection in a recovery
phase that convinced us that she haddengue.9,17,22Whatwe really
need to put attention to is that lymphocytosis and monocytosis
pattern in dengue may be changed by the presence of COVID-19.
The deterioration of the patient’s condition might be influ-

enced by her age. Even though the infant might have received
dengue antibodies vertically, the preexisting antibodies de-
creased with age, followed by the dengue virus, as a primary
infection, entered ADE, and exacerbated the dengue symp-
toms.10 On the other hand, ADE mechanism in the MIS-C of
COVID-19 becomes an interesting subject that needs to be
studied further, because the exact MIS-C mechanism is not yet
known,11 and potential interaction of pathophysiology between
COVID-19 and dengue infection is still not certain.

COVID-19 may get worse if the infection is concurrent with
dengue or vice versa, especially in infants. Consequently,
continuous hemodynamic monitoring and management in
dual infection case remain crucial.
Moreover, isolating a patient with COVID-19 and dengue

dual infection can be tough. In dengue wards, patient should
be monitored closely, but in this case, we missed to identify
the patient’s shock condition because she was treated in
COVID-19 isolation room with only limited visits allowed.9,22

Antiviral for children infected by COVID-19 remains challeng-
ing in resource-limited countries.We had to confirm first that the
patient had been infected by COVID-19 before providing the
appropriate treatments. In this case, the confirmation result of
COVID-19 laboratory examination was delayed until 10 days. By
that time, thepatient’sconditionhad improvedalready, sosheno
longer needed any COVID-19 treatments.23,24

After 16daysof hospitalization, theCOVID-19PCR testwas
negative. She was discharged with a complete clinical im-
provement,16 and survived without any sequelae. Figure 2
showed the course of her illness. Because COVID-19 has
longer incubation time than dengue, so in this case,COVID-19
seemed to occur first followed by dengue infection.
We concluded that during the COVID-19 pandemic, coin-

fection of COVID-19 and dengue should be considered in fe-
verish children living in endemic tropical region of dengue,
especially on dengue peak case period (by the end of rainfall
season).More importantly, in developing countrieswith health
facility constrained, we need to pay a very careful attention in
treating coinfection cases: 1) The pitfall in identifying the poor
signs of peripheral perfusion, as early sign of shock during
dengue critical phase, when a patient is treated in COVID-19
isolation room. 2) Estimation of “the period of critical state” in

TABLE 2
Laboratory results

Hospitalization Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8

Hemoglobin (g/dL) 11.5 g/dL 11.5 11.6 12 14.3 10.5 10.7 9.8
Hematocrit (%) 33% 34 34 37.5 42.5 30 33 30
Platelet (mm3) 213,000/mm3 169,000 120,000 97,000 25,000 57,000 52,000 75,000
Leukocyte (mm3) 4,980/mm3 3,360 3,240 3,470 4,050 11,020 8,920 10,820
Eosinophil (%) 1 − − − PT 13.7 − − −

Basophil (%) 0 − − − aPTT 44.9 − − −

Neutrophil (%) 77 − − − d-Dimer 1,373.34 − − −

Lymphocyte (%) 16 − − − AST 1344 − − −

Monocyte (%) 6 − − − ALT 618 − − −

TLC 796.8 − − − (−) − − −

NLR 4.81 − − − (−) − − −

CRP 29 − − − (−) – – < 5
NS-1 – (+)
PCR COVID-19 Nasopharyngeal swab − − − − − − −

Hospitalization Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17

Hemoglobin (g/dL) 9.5 9.8 − − − − − − 10.3
Hematocrit (%) 29.5 30 − − − − − − 30.4
Platelet (mm3) 142,000 173,000 − − − − − − 498,000
Leukocyte (mm3) 11,130 10,640 − − − − − − 8,350
Eosinophil (%) − − − − − − − − 2
Basophil (%) − − − − − − − − 0
Neutrophil (%) − − − − − − − − 16
Lymphocyte (%) − − − − − − − − 71
Monocyte (%) − − − − − − − − 11
TLC − − − − − − − − 5,928.5
NLR − − − − − − − − 0.23
CRP − − − − − − − − −

PCR COVID-19 – First result:
(+) positive

− Second result:
(−) negative

− − − Third result:
(−) negative

−

Ct = cycle threshold; CRP = C-reactive protein; CXR = chest X-ray; NLR = neutrophil lymphocyte ratio; NS-1 = nonstructural-1; NP = nasopharyngeal; TLC = total lymphocyte count.
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dengue and COVID-19, especially the MIS-C, is crucial to
determine early intervention and prevent deaths.
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