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AbStRACt

Severe acute respiratory diseases caused by coronavirus disease 2019 (COviD-19) have caused 
infections around the world, and this disease has been declared a global pandemic by the World Health 
Organization. COVID-19 has severely impacted the world economy, and as it has multiple unnoticeable 
transmission routes, it can derail the health care system for a long time. Most states in India are affected 
by the COVID pandemic. As India is known for its seasonal infections such as dengue, leptospirosis, 
influenza, malaria, and enteric fever, it is expected that these infections may co-exist. Coinfection 
of these two viral infections causes challenges in diagnosis and treatment, especially in places with 
limited resources. Antibody-mediated enhancement of the immune response is a cause for concern 
in co-infection of COVID-19 and dengue. The present article discusses the clinical features, serological 
cross reactions, and antibody-dependent enhancement of COVID-19 coinfection with dengue infection.
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iNtRODuCtiON
 Coronavirus SARS-CoV-2 (COViD-19) is a 
respiratory disease that originated in December 
2019 in the Wuhan district, Hubei Province, 
China. The disease was linked epidemiologically 
to a seafood market in the area which sold live 
animals. The etiological agent of CovId-19 was 
identified as SARS CoV2 in January 2020. The 
disease was declared a Public Emergency of 
International Concern on January 30, 2020, and 
was declared a global pandemic on March 11, 
2020. As of September 25, 2021, india recorded 
a total of 300,000 active cases of CovId-19. The 
virus is spread through droplet transmission from 
symptomatic and asymptomatic patients with an 
incubation period of 2–14 days.3-5 Dengue is a 
disease which is commonly seen in tropical and 
subtropical regions and is caused by four serotypes 
of dengue virus. This disease is a public health 
problem similar to CovId-19 and is transmitted by 
the mosquito Aedes aegypti. Asian travellers are 
frequently afflicted by this infection. dengue cases 
increased in most countries during the COViD-19 
pandemic. Countries such as Brazil, Thailand, and 
Ecuador have reported the most cases of dengue 
during the ongoing SARS CoV2 pandemic. Dengue 
viral infections have also increased in places which 
have previously not reported a single case of 
dengue. As of July 2021, india recorded 14,000 
cases of dengue viral infection.7-9 Dengue is one 
of the leading causes of mosquito borne diseases 
in Southeast Asia.
 The most common clinical symptoms of 
CovId-19 are fever, fatigue, rashes, petechiae, 
and muscle pain. This resembles most endemic 
viral infections, making diagnosis of CovId-19 
challenging and difficult. The Ministry of Health 
and Family Welfare in india has alerted all medical 
institutions about possible dengue outbreaks 
during rainy and post rainy seasons in areas showing 
high prevalence of CovId-19 infection. Though 
CovId-19 and dengue viral infection are similar 
in their clinical manifestations and laboratory 
parameters, including thrombocytopenia and 
leukopenia, they differ in their management 
a n d  t r e a t m e n t  m o d a l i t i e s .  R e v e r s e  
transcription-polymerase chain reaction  
(RT-PCR) and enzyme-linked immunoassay (ELiSA) 
have become very important for differentiating 

between dengue and CovId-19 infection.12,13 The 
onset of the COViD-19 pandemic has caused fear 
in most countries regarding dengue outbreaks 
in their vulnerable population. Diagnosis and 
differentiation between the two diagnoses 
have been a challenge to the health system and 
have resulted in undue delay in treatment and 
implementation of isolation measures against 
both infections.
Demographic ,  c l in ica l ,  and laboratory 
characteristics of COviD-19 and dengue viral 
co-infection
 indonesia has recorded the highest 
number of cases of dengue and COViD-19 co-
infection, followed by Pakistan and India. The 
diagnostic tests used for diagnosis of dengue are 
RT-PCR, ELiSA, and rapid serology kits, whereas 
RT-PCR and rapid diagnostic tests are used for 
CovId-19 diagnosis. Most co-infections have been 
seen in males and adults between the ages of 
18–64 years. There has been a report of CovId-19 
and dengue co-infection in a 6 year-old pediatric 
patient. The most common clinical features in 
patients with co-infection are fever, dyspnea, 
fatigue, headache, and cough. The other clinical 
manifestations are arthralgia, retro-orbital pain, 
photophobia, and anorexia.
 The laboratory characteristics of 
CovId-19 with dengue co-infection are leukopenia, 
lymphopenia, thrombocytopenia, and elevated 
alanine transaminase levels. The other laboratory 
parameters seen in co-infection of these diseases 
are elevated C reactive protein (CRP), elevated 
D-dimer, elevated erythrocyte sedimentation 
rate, reduced hematocrit, reduced hemoglobin, 
and leukocytosis. Chest X-ray and computed 
tomography in these patients show ground glass 
opacities in most cases, followed by bilateral lung 
opacity or lung infiltrate. The average number of 
days for recovery in patients is 9–20 days. Shock, 
acute respiratory distress syndrome, and multiple 
organ failure have been seen in a few cases of 
CovId-19 and dengue co-infection.14-18

Similarities in the pathogenesis of COVID-19 and 
dengue viral infection
 There are numerous similarities in the 
pathogenesis of SARS Cov2 infection and dengue 
viral infection. Thrombocytopenia, coagulation 
cascade, and plasma leakage are seen in both 



  www.microbiologyjournal.org52Journal of Pure and Applied Microbiology

Swapnamanjari et al. | J Pure Appl Microbiol | 16(1):50-54 | March 2022 | https://doi.org/10.22207/JPAM.16.1.27

disease conditions. Plasma leakage is an important 
component in the pathogenesis of dengue, 
and is caused by immune mediators such as 
tumor necrosis factor (TNF), interferon gamma  
(iFN-γ), interleukin 6 (iL-6), and chemokines such 
as macrophage inhibition factor. Plasma leakage 
is also caused by elevated C-reactive protein 
and platelet dysfunction. Thrombocytopenia is 
caused by numerous factors in dengue infection. 
First, it can be caused by the interaction between 
endothelial cell surface proteins and nonstructural 
protein-specific antibodies. Second, interaction 
of platelets with endothelium, leukocytes, and 
monocytes facilitated by higher expression of 
E selectin and P selectin on endothelial cells 
infected by dengue virus can also result in 
thrombocytopenia. Third, the immunoglobulins 
associated with platelets also play a role in the 
thrombocytopenia seen in dengue patients.19-28 
 in COViD-19, plasma leakage, vascular 
permeability, and disseminated intravascular 
coagulation are induced by overactivation of T 
cell function and immune mediators such as TNF,  
iFN-γ, iL-1, and iL-6, which are also responsible for 
the cytokine storm seen in this infection.20 Severity 
in COViD-19 is associated with increasing levels of 
CRP, which is produced by hepatocytes stimulated 
by inflammation. This in turn activates the classical 
complement pathway. The severity of COViD-19 
infection is also associated with thrombocytopenia. 
COViD-19 causes endothelial cell damage, inhibits 
bone marrow growth, and induces apoptosis, 
which results in decreased hematopoiesis and 
thrombocytopenia. Autoimmune antibodies and 
immune complexes also facilitate destruction of 
platelets in COViD-19
 Coagulopathy is seen in both dengue 
and CovId-19 infections. Prothrombin time and 
partial thromboplastin time are elevated in both 
conditions. Other coagulation factors, such as 
prothrombin, antithrombin, a2antiplasmin, and 
factors II, v, vIII, IX and X, are not activated in 
dengue, but are activated in CovId-19. CovId-19 
creates a hypercoagulable condition in the body 
and thus is associated with cerebrovascular 
accidents, stroke, myocardial infarction, and 
venous thromboembolism. Hepatic injuries due 
to immune mechanisms and direct cytotoxicity 
caused by replication of the virus in hepatic cells 
have also been documented in COViD-19.29-33 

Antibody-dependent enhancement in COVID-19 
and dengue viral infection
 Antibody-dependent enhancement (AdE) 
is seen both in CovId-19 and dengue infection. The 
presence of cross-linkages between the virus and 
antibody or complement component complexes 
causes internalization of the virus and increases 
the infectivity of granulocytic and monocytic 
cells in dengue viral infection. Homotypic dengue 
infection results in long-lasting immunity, but 
the neutralizing antibodies against the various 
other serotypes of dengue are short-lived. The 
heterotypic antibodies can trigger AdE at sub-
neutralizing concentrations during secondary 
infection and cause severe disease, especially in 
children.34-36

 COViD-19 produces a cytokine storm 
which leads to rapid viral replication, cell 
damage, uncontrolled pulmonary inflammation, 
downregulation of angiotensin converting enzyme 
2, and AdE. Neutralizing antibodies against the 
spike protein produces a complex with SARS 
Cov2. The interaction between this complex and 
Fc receptors in the susceptible cells leads to AdE. 
This results in inflammation and replication of 
the virus in the lungs. COViD-19 is unique in that 
it does not utilize the lysosomal and endosomal 
pathways of ACE2 receptor for ADE.37-41

Serological cross-reactions between COVID-19 
and dengue viral infection
 It is extremely difficult to differentiate 
CovId-19 and dengue in the first 24–48 h after 
onset of symptoms. Rapid serology tests have 
a short turnaround time and help in timely 
diagnosis of CovId-19. Cross-reactions between 
CovId-19 and dengue viral infections have been 
reported in a few studies. A Columbian study 
reported a decrease in the incidence of dengue 
infection with the rapid increase in COViD-19 
cases in their country. This indicates the futility 
of using rapid antibody tests, especially lateral 
flow immunoassays, as point-of-care testing for 
CovId-19. RT-PCR is vital for the confirmation of 
CovId-19 and dengue viral infection in tropical and 
subtropical countries. Special attention is required 
for the diagnosis of mixed infection of dengue and 
COViD-19 in countries with limited resources in 
Asia.42-43
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CONCluSiON
 It is a challenge to differentiate CovId-19 
and dengue fever in places endemic to tropical 
arboviral infections due to the similarities in 
their clinical features and laboratory parameters. 
Serological cross reactions between the two 
infections cause undue delay in diagnosis and 
appropriate treatment. The need for RT-PCR to 
confirm the diagnosis of CovId-19 and dengue 
infections is paramount. CovId-19 and dengue 
viral co-infection can cause severe morbidity and 
mortality, and this article highlights the need for 
their accurate diagnosis and timely management.
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