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1. Abstract: 
Several studies have reported serological cross-reactivity of the immune responses between SARS-CoV-2 and 
DENV. Most of the available studies are based on the point of care (POC) rapid testing kits. However, some rapid 
test kits have low specificity and can generate false positives. Hence, we aimed to investigate the potential 
serological cross-reactivity between SARS-CoV-2 and DENV IgG antibodies using advanced assays including 
chemiluminescence immunoassay (CLIA) and ELISA test. A total of 90 DENV-IgG-ELISA positive and 90 negative 
pre-pandemic sera were tested for anti-SARS-CoV-2-IgG using the automated CL-900i CLIA assay. Furthermore, a 
total of 91 SARS-CoV-2-IgG-CLIA positive and 91 negative post-pandemic sera were tested for anti-DENV-IgG using 
the Novalisa ELISA assay. The DENV-IgG positive sera resulted in five positives and 85 negatives for SARS-CoV-2-
IgG. Similarly, the DENV-IgG negative sera also resulted in five positives and 85 negatives for SARS-CoV-2-IgG. No 
statistically significant difference in specificity between the DENV-IgG positive and DENV-IgG negative sera was 
found (p-value=1.00). The SARS-CoV-2-IgG positive sera displayed 43 positives, 47 negatives, and one equivocal 
for DENV-IgG. Whereas the SARS-CoV-2-IgG negative sera resulted in 50 positives, 40 negatives, and one 
equivocal for DENV-IgG. No statistically significant difference in the proportion that is DENV-IgG positive between 
the SARS-CoV-2-IgG positive and SARS-CoV-2-IgG negative sera (p-value=0.58). In conclusion, there is a low risk of 
serological cross-reactivity between the DENV, and SARS-CoV-2 IgG antibodies when using advanced detection 
assays.   



 

 

2. Introduction 
The coronavirus disease 19 (COVID 19) is a respiratory disease caused by the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2), a highly infectious virus that originated from Wuhan, China, in late 2019 and has 
spread worldwide, resulting in a global pandemic. The impact of the COVID-19 pandemic was unprecedented on 
healthcare systems, the global economy, and resources (1). Several reports demonstrated cross-reactivity occurs 
between anti-SARS-CoV-2 antibodies and human tissues (2, 3) For instance, Vojdani et al. showed that SARS-CoV-
2 antibodies had reactions with 28 out of 55 tissue antigens, representing a diversity of tissue groups that 
included barrier proteins, gastrointestinal, thyroid, and neural tissues, and more (2). Others have also reported 
cross-reactivity of anti-SARS-CoV-2 antibodies and other viruses such anti-Dengue and influenza virus antibodies 
(4, 5). 
Some countries faced challenges in the co-occurrence of SARS-CoV-2 and other endemic viruses like Dengue virus 
(DENV), which increased the problem. Dengue virus (DENV) is an RNA virus from the Flaviviridae family; it has four 
genetically and antigenically serotypes (DENV-1, DENV-2, DENV-3, and DENV-4). The virus is transmitted to 
humans via a bite of an infected mosquito, usually from Aedes aegypti and Aedes albopictus species, causing 
dengue disease (6). According to the world health organization (WHO), Dengue disease is a major health concern 
in many regions, including Africa, the Americas, the Eastern Mediterranean, South-East Asia, and the Western 
Pacific (7). The simultaneous occurrence of COVID-19 pandemic and dengue disease in DENV endemic countries 
has doubled the burden on the healthcare system in these regions, having to face two complex diseases with 
shared clinical and diagnostic features (8). 
The clinical symptoms of Dengue and Covid-19 are similar, including cough, fever, skin rash, fatigue, which makes 
it challenging to differentiate between the two viral infections and might lead to misdiagnosis (9). These 
observations raised a lot of speculations regarding the possibility that pre-exposure to DENV might provide cross-
protection immunity to SARS-CoV-2 infection (8). That is, SARS-CoV-2 has antigenic similarity to DENV and elicits 
antibodies that are detected by DENV serological tests. The first reported cases of serological cross-reactivity 
between COVID-19 and DENV were from Singapore. These cases were DENV-IgM and IgG false positive by rapid 
lateral flow assay (LFA). However, further testing of the original samples showed that the patients were negative 
for DENV by RT-PCR, and a repeat DENV rapid test was also negative, but RT-PCR positive for SARS-COV-2. Thus, 
the initial DENV seroconversion results were considered false positive (10).  
Several other studies have reported serological cross-reactivity of the immune responses between SARS-CoV-2 
and DENV (2, 9). Most of the available studies are based on point-of-care (POC) rapid testing kits (11-14). 
However, some rapid test kits have low specificity and can generate false positives (15). Therefore, we aimed to 
investigate potential serological cross-reactivity between SARS-CoV-2 and DENV IgG antibodies using advanced 
assays including chemiluminescence immunoassay (CLIA) and ELISA test. 
3. Methods 
3.1 Study design  
A total of 91 SARS-CoV-2 IgG positive and 91 IgG negative post-pandemic sera confirmed by RT-PCR (total= 182) 
were available from a recent study (16). In addition, 90 DENV-IgG sero confirmed positive, and 90 DENV-IgG sero 
confirmed negative (total=180) were available from a study conducted before the SARS-CoV-2 pandemic (17). 
Therefore, the 91 SARS-CoV-2 negative sera and the 90 DENV negative sera were selected as the control group for 
the ELISA and the automated analyzer assay testing. Specimens were collected from males, 24-69 years of age, 
and nationalities of African, Asian, and Middle Eastern origins, all of them residing currently in Qatar.  
3.2 Study participants 
Complete descriptions of the origin of the samples can be found in these articles (18). These were an 
opportunistic cross-sectional study on blood donor volunteers from different nationalities attending the Blood 
Donation Center at Hamad Medical Corporation, the main healthcare provider in Qatar, between June 2013 and 
June 2017. Blood donation in Qatar is a common practice, and individuals from diverse socioeconomic strata 
participate in blood donation campaigns. Round 6000 blood donors consented to provide blood specimens and 
basic demographic information, including sex, age, and nationality. No identifiable information was collected. The 
research work was approved by the ethics boards and research committees at Hamad Medical Corporation and 
Qatar University. The samples contain Qataris and expatriates (MENA and non-MENA nationals) residing in Qatar, 
adults ≥18 years of age. The sample. The number of female participants was small, and consequently, women 
were excluded. Positive and Negative anti-Dengue samples used in this study were randomly selected based on 
the results of our previous publication, where we used the above male samples for studying Dengue and 
chikungunya seroprevalence among male Qatari nationals and immigrants residing in Qatar (17). For anti-SARS-



 

 

CoV-2 antibodies, positive and negative anti-SARS-CoV-2 samples used in this study were randomly selected 
based on the results of our recent studies, where we used only male samples for studying SARS-CoV-2 
seroprevalence among craft workers residing in Qatar (19). 
3.3 Detection of DENV-IgG by ELISA 
The 182 post-pandemic sera were tested for the presence of DENV-IgG using CE-certified commercial ELISA kits 
(Novalisa®, dengue virus IgG; Ref. no. DENG0120, Germany). The microplate of this kit is coated with DENV type 2 
antigens. The manufacturer reported diagnostic specificity and sensitivity of 98.0% (95% CI: 89.35%-99.95%) and 
100% (95%CI: 90.75-100.0%) respectively. The detection was conducted per the manufacturer's instructions. 
3.4 Detection of anti-SARS-CoV-2 IgG by the CL-900i automated assay  
The 180 pre-pandemic sera were tested for the presence of SARS-CoV-2-IgG using the CL-900i® SARS-CoV-2 IgG kit 
(Cat. No. SARS-CoV-2 IgG121, Mindray, China). The kit detects IgG antibodies to both the spike "S" and 
nucleocapsid "N" proteins of SARS-CoV-2. The reported specificity and sensitivity of this kit were 95.3% (90.1–
97.8) and 90.1% (83.1–94.4), respectively (16). 
3.5 Statistical analysis: 
Serological results for SARS-CoV-2 and DENV were cross-tabulated. Chi-square tests were conducted to compare 
the cross-reactivity between SARS-CoV-2 and DENV for both the CL-900i® SARS-CoV-2-IgG kit and the Novalisa 
DENV-IgG ELISA assay. The level of significance was indicated at 5%. 

4. Results  
4.1 CL-900i® CLIA specificity/cross-reactivity with DENV-IgG  
The 90 DENV-IgG positive and 90 DENV-IgG negative pre-pandemic sera samples were tested by the CL-900i® 

SARS-CoV-2-IgG kit (Table 1). The DENV-IgG positive sera displayed five positives and 85 negatives for SARS-CoV-
2-IgG. The DENV-IgG negative sera also resulted in five positives and 85 negatives for SARS-CoV-2-IgG. These 
results indicate no statistically significant difference in specificity (cross-reactivity) between the DENV-IgG positive 
and DENV-IgG negative sera (p-value=1.00).  
4.2 DENV-IgG ELISA cross-reactivity with SARS-CoV-2-IgG    
The 91 SARS-CoV-2-IgG positive and 91 SARS-CoV-2-IgG negative post-pandemic sera were tested by the Novalisa 
DENV-IgG ELISA assay (Table 2). The SARS-CoV-2-IgG positive sera resulted in 43 positives, 47 negatives, and one 
equivocal for DENV-IgG. The SARS-CoV-2-IgG negative sera resulted in 50 positives, 40 negatives, and one 
equivocal for DENV-IgG. These results indicate that there is no statistically significant difference in the proportion 
that are DENV-IgG positive between the SARS-CoV-2-IgG positive and SARS-CoV-2-IgG negative sera (p-
value=0.58). 

5. Discussion 
The assumption of cross-reaction between SARS-CoV-2 and DENV was reported in several studies. However, most 
of these studies have built this assumption based on the antigenic cross-reactivity using the LFA and a few based-
on ELISA results detecting NS1 antigens (9-12). Therefore, we investigated the possible serological cross-reaction 
between SARS-CoV-2 and DENV using more advanced serological assays, which are the CL-900i automated 
analyzer and ELISA test.  
A recent study utilized molecular docking and computational analysis to predict significant surface interaction 
between DENV envelope (E) monoclonal antibodies and the SARS-CoV-2 receptor-binding domain (RBD) of the S-
protein (20). Another study demonstrated that prior exposure to the dengue virus does not affect anti-N 
antibodies detection in COVID-19 patients using ELISA (21). Taking into consideration the targeted antigen of both 
assays used in this study, the CL-900i targets both the S and N antigens of SARS-CoV-2, with N antigen as the main 
contributor for the kit according to the manufacturer “personal communication”. The Novalisa DENV ELISA 
targets the whole virus antigens. Thus, this minimizes the possibility of cross reactivity between the two viruses 
antibodies when using CL-900i and DENV Novalisa, and could explain the similar results between the test groups 
and the control groups, with no evidence for a significant difference. 
The DENV antibody positive and negative samples are pre-pandemic samples, hence eliminating the possibility of 
double infections. However, when tested by CL-900i, there were five false positives in both groups. This cross-
reactivity may be assay-specific; the specificity of CL-900i was reported to be 95.3% (16). Hence, these DENV 
false-positive results in both the test and control groups may be due to different nonspecific cross-reactivity with 
other viruses, not necessarily reflecting SARS-CoV-2 antibodies. On the other hand, the SARS-CoV-2 antibody 
positive and negative groups had 43 and 50 DENV false positives, respectively, and one equivocal each when 
tested using ELISA. This may be due to most patient serum used in this study are from the South Asian 
community, where it is hyperendemic to the DENV virus; thus, those samples might have prior exposure to DENV 



 

 

(22). This is based on our previous observation of high seroprevalence of anti-Dengue antibodies (74.8%) in Qatar, 
especially among those from Asian Nationalities such Philippines (95.8%), India (62.5%) (17). 
Our study results are in line with a preliminary study that investigated potential serological cross-reactivity 
between COVID-19 and dengue patients using ELISA and two LFA. Among the 32 positive SARS-CoV-2 sera tested 
by ELISA, no positive DENV IgG/IgM were observed. Whereas among the 44 positive DENV sera, one false positive 
for SARS-CoV-2 resulted. This study concluded there is a low risk of serological cross-reaction between the two 
viruses (13). Furthermore, two studies have tested potential DENV cross-reactivity with SARS-CoV-2 using the 
automated analyzer, Abbott, and Roche. Both Architect Abbott and Elecsys Roche anti-SARS-CoV-2 immunoassays 
used in these studies detect antibodies against the nucleocapsid (N) antigen (23, 24). Out of 46 positive DENV 
samples tested by Abbott and 74 tests by Roche, the results showed zero cross-reactivity among the tested 
samples in both analyzers (25, 26). These latter studies, as well as our study, supports the importance of using 
advanced diagnostic assays instead of rapid tests to avoid misdiagnosis, particularly in areas where DENV is 
endemic. 
In conclusion, our results suggest that there is a low risk of serological cross-reactivity between anti-DENV2 total 
antibodies type 2 antigens (Non-structural protein, NS2) based on NovaLisa ELISA kit and anti-N and anti-S SARS-
CoV2 IgG detected by Mindray CL-900i. However, these results do not resolve all the concerns related to potential 
cross-reactivity between DENV and SARS-CoV-2; thus the results of this study should be interpreted with caution. 
However, it emphasizes the importance of using advanced serological analyzers to avoid false-positive results. 
This study has some limitations, CL-900i® detects IgG antibodies for both S and N proteins of SARS-CoV-2, and 
NovaLisa ELISA detects the positive IgG DENV virus antigen. Therefore, for future investigation, assays targeting 
different antigens and antibodies (IgG and IgM) for DENV and SARS-CoV-2 should be utilized. In addition, The 
DENV cohort sera used were confirmed by IgG serology testing only and not confirmed by PCR; thus it would be 
more reliable to use samples that are DENV PCR confirmed positive to deduce a more decisive conclusion.  
Furthermore, the study was done on a limited number of samples from DENV hyperendemic regions; hence it 
would be ideal for testing for DENV and SARS-CoV-2 cross-reactivity using patient samples that are not from DENV 
endemic regions.  
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Tables:  

 

 

Table 1. The outcome of SARS-CoV-2-IgG testing using the Mindray CL-900i assay on 

pre-pandemic sera that are both positive and negative for DENV-IgG. 

Mindray SARS-

CoV-2 IgG 

DENV antibody positive 

N (%, 95% CI) 

DENV antibody negative  

N (%, 95% CI) 

Positive 5 (5.6%, 95% CI: 1.8-12.5) 5 (5.6%, 95% CI: 1.8-12.5) 

Negative 85 (94.4%, 95% CI:87.5-98.2) 85 (94.4%, 95% CI:87.5-98.2) 

Total 90 90 

p-value=1.00 

 

 

 
 



 

 

 

Table 2: Outcome of DENV-IgG testing using the Novalisa assay on post-pandemic sera 

that are both positive and negative for SARS-CoV-2-IgG. 

IgG DENV 

ELISA 

SARS-CoV-2 antibody positive 

N (%, 95% CI) 

SARS-CoV-2 antibody negative 

N (%, 95% CI) 

Positive 43 (47.3% , 95% CI: 36.7-58.0) 50 (54.9%, 95% CI: 44.2-65.4) 

Negative 47 (51.6%, 95% CI: 40.9-62.3) 40 (44.0%, 95% CI: 33.6-54.8) 

Equivocal 1 (1.1%, 95% CI: 0.03-6.0) 1 (1.1%, 95% CI: 0.03-6.0) 

Total  91 91 

p-value=0.58 
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