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Abstract

Background: Dengue and COVID-19 co-infection
has been reported with complicated patient
management. The objective of this study was to
analyze the resonation and clinical outcome of co-
infection of dengue and COVID.

Methodology: This study was conducted at the
Colombo South Teaching Hospital (CSTH), Sri Lanka.
A retrospective descriptive cross-sectional study was
performed by using patients’ records.

Results: Out of the total of 32 cases, 20 (62.5%)
were males, 12 (37.5%) were females. Four (12.5%)
patients developed dengue hemorrhagic fever (DHF)
with sonographically confirmed dengue critical
phase. All the patients recovered and there were
no deaths or multi-organ failure seen among the
co-infected patients. To identify the markers of
severity in co-infections and significance of co-
infections, a random forest classification method
was implemented. Low neutrophil count, high WBC
count, and low platelet count had the highest
accuracy in predicting severe co-infections of dengue
and COVID-19.

Conclusion: Co-infection patients showed good
clinical outcomes in the present study.
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Introduction

Dengue and COVID-19 co-infection have been

increasingly reported in Southeast Asian countries in

the recent past. Coronavirus disease 2019 (COVID-19)

is a serious respiratory illness caused by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2).

Since 2019, Sri Lanka has faced the additional public

health and socio-economic impact of the ongoing

COVID-19 pandemic.

Dengue is one of the most common febrile

illnesses in the tropical and sub-tropical regions of the

world, especially in Sri Lanka. During the 13-month

study period, 31560 Dengue cases were reported in

Sri Lanka according to data published by the

Epidemiology Unit.1 As a country with a large number

of dengue-infected patients all year round, the co-

infection of COVID-19 has not been unusual for Sri

Lanka since 2019.

Dengue and COVID-19 co-infection have been

reported worldwide, with complicated patient

management. The similar clinical manifestations

shared by COVID-19 and dengue fever have raised

concerns, especially in dengue-endemic countries with

limited resources such as Sri Lanka. It leads to

diagnostic challenges and management dilemmas. It

is said that cross-reactivity of the immune responses

of dengue and COVID-19 emerges a series of

diagnostic challenges as pre-existing DENV-antibodies

might affect COVID-19 through antibody-dependent
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enhancement.2 The objective of this study was to

analyze the co-infections of Dengue and COVID-19

concerning clinical manifestations and outcomes as

there is a paucity of data on co-infections in Sri Lanka.

Methodology

This study was conducted at the Colombo South

Teaching Hospital (CSTH), Sri Lanka. CSTH is the

second largest teaching hospital in the Colombo

district with a bed strength of 1095. A retrospective

descriptive cross-sectional study was performed by

using patient case notes. Ethical clearance was

obtained from the institutional ethical review board of

CSTH before the data collection {Ref No: RS/203/2022}.

The study population included all the patients who

have been admitted to CSTH over the age of 14 years

within the period of  1st of January 2021 up to 31st of

January 2022 with confirmed dengue and COVID-19

co-infection by using patient case notes. The case

notes that did not have at least one of the following:

age, sex, area of residence, and outcome which is

essential in analyzing the data were excluded. Dengue

infection was diagnosed when either Dengue NS 1 was

positive, or Dengue Ig M was positive. COVID-19 was

diagnosed when rapid antigen test (RAT) or PCR was

positive. Severe dengue was defined as cases which

were diagnosed to be dengue hemorrhagic fever (DHF).

Patients with severe COVID-19 infection were defined

as the need for oxygen therapy irrespective of other

laboratory and radiological changes.

Frequencies, percentages with 95% confidence

intervals (95% CI), and cross-tabulations were obtained

using SPSS (IBM SPSS Statistics Version 20 IBM

Corp. (2017). IBM SPSS Statistics for Windows.

Armonk, NY: IBM Corp. To identify the significance of

the clinical and laboratory characteristics for the

classification of severe DHF/non-severe DHF, severe

COVID-19/non-severe COVID-19 and severe DHF and

COVI19/non-severe DHF and COVID-19, a random

forest classification method was implemented because

it can be used to rank the importance of variables in a

regression or classification problem.

Results

Out of the total 32 cases of dengue and

COVID-19 co-infection, 20 (62.5%) were males, and

12 (37.5%) were females. Eighteen patients (56.2%)

were between the ages of 25 to 54 years with a mean

age of 38.56 and a median age of 36. The commonest

comorbidities encountered were diabetes and

hypertension. Among the 32 patients, 06 (18.7%) had

diabetes among them 04 had both diabetes and

hypertension. Other co-morbidities encountered were

dyslipidemia 4 (12.5%), hypothyroidism 1 (3.1%),

bronchial asthma 1 (3.1%), and ischemic heart

disease 1 (3.1%). There were 3 (9.3%) pregnant

women (Table 1).

Almost all patients had fever except one patient

31 (96.9%). Common clinical features were myalgia

26 (81.3%), arthralgia 22 (68.8%), headache

20 (62.5%), cough 16 (50%), and nausea/ vomiting

13 (40.7%). Other features include anorexia

10 (31.3%), dyspnoea 8 (25%), malaise 6 (18.8%),

anosmia 6 (18.7%), diarrhoea 6 (18.8%), sore throat

5 (15.7%), fatigue 5 (15.7%), abdominal pain 4 (12.5%),

runny nose 4 (12.5%), aches 3 (9.4%), retro-orbital

pain 3 (9.4%), asthenia 1 (3.1%) and photophobia

1 (3.1%).

 The average baseline PCV was 38.0% with a

maximum PCV of 50.1% and a minimum of 24.4%.

The average of the highest PCV was 40.16% with a

maximum PCV of 50.1% and a minimum of 25.5%.

The lowest platelet count varied between 321×109 to

3×109 with an average of 87.75×109. The highest WBC

count was 17.87×109 the lowest WBC was 1.86×109.

There was no elevation of AST or AST in 9 (28.1 %)

patients while elevation of both AST and ALT was seen

in 17 (53.1%) patients. Mean AST and ALT were 120.8

U/L and 128.2 U/L respectively. The maximum ferritin

level was 3586.68 ng/ml and the minimum was 25.55

ng/ml; the maximum LDH was 403.5 IU/L and the

minimum was 178.9 IU/L. Twenty nine (90.6%) patients

had atypical lymphocytes and further blood pictures

showed blast cells and leukopenia with thrombo-

cytopenia. Frequent laboratory findings were atypical

lymphocytes (n=29), thrombocytopenia (n=25), high

CRP (n=24), elevated aspartate aminotransferase

(n=21), leukopenia (n=20), elevated alanine trans-

aminase (n=18), low hemoglobin (n=16), low

hematocrit (n=13), high WBC (n=10) and lymphopenia

(n=10).

Four (12.5%) patients have developed DHF with

positive ultrasound findings. All four patients had gall

bladder wall oedema and one with ascites and pleural

effusion.

HDU admissions were needed in 16 patients with

9 having an initial diagnosis of dengue and 7 with

COVID-19. Out of them, 12 patients needed supple-

mentary oxygen at some point in their management.

All three pregnant patients needed oxygen. There were

three patients with DHF. The comparison between

severe COVID-19 and DHF and non-severe COVID-19

and DF is given below in Table 1.
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All three pregnant women needed HDU

admissions with supplemental oxygen. One developed

DHF. There was no elevation in either AST or ALT in

these patients, their characteristics are listed in

Table 2.

All the patients recovered and there were no

deaths or multi-organ failures seen among the patients

who had been diagnosed with dengue and COVID-19

co-infection. Hospital stays ranged from 2 to 15 days

Age y-mean 53 37.06

Male n (%) 2 (66.66) 18 (62.06)

Comorbidities

Diabetes n (%) 2 (66.66) 4 (13.79)

Hypertension n (%) 2 (66.66) 3 (10.34)

Pregnant n (%) 1 (33.33) 2 (6.89)

Clinical features

Fever n (%) 3 (100) 28 (96.55)

Myalgia n (%) 3 (100) 23 (79.31)

Arthralgia n (%) 3 (100) 19 (65.51)

Laboratory findings

Baseline hematocrit - mean (%) 33.66 38.44

Highest democrat - mean (%) 36.56 40.53

Lowest platelet - mean (10×109) 33 93.41

ALT-mean (U/L) 123.96 128.72

AST-mean (U/L) 128.7 119.95

CRP-mean (mg/L) 54.36 42.19

Atypical lymphocytes n (%) 3 (100) 26 (89.65)

Clinical outcome

Mean Hospital stay 9.33 7.55

Table 1. Characteristics of patients with dengue and COVID-19 co-infections

Characteristics Both DHF and Did not develop both

Severe COVID DHF and Severe

n-3  COVID n-29

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein.

with a mean hospital stay of 8 days. Recovery

from illness ranged from 6-22 days with a mean

of 11 days.

To identify the significance of the clinical and

laboratory characteristics between Severe DHF and

COVID-19/Non-severe DF and COVID, a random forest

classification method was implemented. Low neutrophil

count, high WBC count, and low platelet count had

the highest accuracy in predicting severe infections.
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Discussion

Dengue and COVID-19 co-infection have been on

the rise in dengue-endemic regions such as Sri Lanka

during the COVID-19 outbreak. The morbidity in

co-infection cases is greater than that of a single

infection in some studies and in some it has had no

difference on the outcome.3  Analyzing the presentation,

common laboratory findings, and clinical outcomes in

patients with dengue and COVID-19 co-infection is

important in understanding and managing these

patients.

Our study showed a dominance of males affected

by the co-infection. Systemic review done on all

retrieved articles found to have twice as many males

as females to be co-infected.4 This could be due to

increased community exposure by working, shopping,

and gathering by men compared women. Age-wise

distribution showed that the majority were between

the ages of 24-54 years. The working-age population

is largely affected by this because of their greater

community interaction.5

In our study, fever was the most common clinical

feature presented in almost all patients. Other features

were myalgia, arthralgia, headache, and cough.5 These

features are common for both diseases. Rash was

not seen in any of these patients similar to the case

series from Sri Lanka.6 In contrast to this. a case report

from France the patient was found to have a skin rash.7

The commonest laboratory findings were atypical

lymphocytes, thrombocytopenia, high CRP, elevated

AST, leukopenia, and elevated ALP. Other reported

laboratory findings were low hemoglobin, low

hematocrit, leukocytosis, leukopenia, neutropenia,

elevated serum ferritin, and elevated LDH. This was

seen in other studies done as well.5,8 It is postulated

that atypical lymphocytes are due to the antibody

immune reactions against the dengue virus.

Thrombocytopenia is due to viral-induced depressed

platelet synthesis and it is commonly seen one week

after COVID-19 infection.

In our series, there were no deaths, shock, or

multiple organ failure noted. In another study from Sri

Lanka four patients with co-infection were identified

and they all survived and were discharged.9 There are

case reports and studies of adult patients with

co-infection with good clinical outcomes.10 In contrast,

co-infection with these diseases has been associated

with higher morbidity than single infections in several

studies and case reports. In a study done in

Bangladesh among eleven patients with co-infection,

one patient died after 4 days of ICU admission.11 In a

study from Peru with fifty patients case fatality in this

group was 28%, all patients with severe dengue died.12

Delayed diagnosis of co-infection can result in

serious patient complications with poor outcomes.4

Co-infections were often complicated with septic shock,

acute respiratory disease syndrome, and multi-organ

failure. Overlapping clinical and laboratory features of

each infection poses a challenge in the accurate

diagnosis and treatment of cases. In a study from  Brazil

with forty-three and fifty Covid-19 and dengue virus

co-infection were  significantly associated with higher

rates of pulmonary impairment detected by HRCT and

hospitalization rate.13

Even though all three pregnant patients in our

study needed HDU care with supplemental oxygen,

all 3 recovered completely with a mean recovery time

of 12 days. In contrast, the complications of co-

infection in pregnant patients have been detrimental in

a case report from Indonesia. This was a 23-year-old

pregnant woman who presented with acute high-grade

fever, and the patient died of multi-organ dysfunction

failure due to co-infection with dengue.14 Though it is

Characteristic Value

Age y-mean 33.33

Dengue Hemorrhagic Fever n (%) 1 (33.3)

Fever n (%) 3 (100)

Myalgia n (%) 2 (66.6)

Initial diagnosis – Dengue 2 (66.6)

Laboratory findings

Baseline hematocrit - mean (%) 28.06

Highest democrat - mean (%) 30.67

Lowest platelet - mean (109) 11

Serum Ferritin - mean (ng/ml) 29.6

LDH - mean (IU/L) 242.25

Atypical lymphocytes n (%) 3 (100)

Lowest Hemoglobin 8.166

Clinical outcome

Mean Hospital stay 10.66

Table 2. Characteristic features of
co-infection in pregnant mothers
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clinically important to recognize co-infection, recently

reported literature suggest good outcomes in co-

infections.13

Limitations

This was a single-center study. Despite carrying

out the study over one year only a limited number of

cases were found with co-infection.

Conclusion

Overlapping clinical and laboratory findings have

been a challenge in diagnosing treating the dengue

COVID-19 co-infection. However, patients with co-

infection showed good clinical outcomes when

diagnosed early.
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