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    Abstract: Severe acute respiratory syndrome coronavirus 2 (SAR-CoV-2) is the novel 

infectious disease agent that causes COVID-19. The laboratory confirmation of COVID-19 is 

based on nucleic acid-based virus genome sequencing and real-time PCR and serological 

methods, rapid antigenic testing. The aim of the study was to evaluate the diagnostic sensitivity 

of the immunochromatography method by comparing it with PCR in covid-19 diagnosis. The 

study involved 116 samples, 90 samples included covid-19 patients and 26 samples included 

healthy, as a control group. Two nasopharyngeal swabs (NP) were taken, one for an antigenic 

test cassette and the other swab for re-confirmation of the infection by a real-time RT-PCR. The 

result of this study showed that there was a significant difference (P value = 0.0001) between RT 

PCR and rapid Ag tests in patients and healthy groups. The low sensitivity recorded for rapid 

antigen detection kits was 69% and 70%, respectively, compared with the 100% sensitivity of 

PCR. This study demonstrated an elevated positive rate of rapid Ag positive during the period (8–

14 days) of symptoms onset. This study concluded that the rapid antigen test is a helpful tool for 

detecting the presence of COVID-19 infection, but it may not be the best alternative due to its 

low sensitivity. 
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Introduction  

Coronavirus disease 2019 (COVID-19) causes respiratory tract disease which may lead to serious 

progressive pneumonia and multi-organ failure, also death of severely infected people. The 

World Health Organization (WHO) has classified the ongoing outbreak as a pandemic after the 

first case was reported in Wuhan, China, in December 2019 [1]. There are about two dozen 

distinct species, which have been classified into four genera (alpha, beta, gamma, and delta) 

based on antigenic cross-reactivity and genetic makeup. Strains harmful to humans and other 

mammals are only found in the alpha-and beta coronavirus genera [2].The SARS-CoV 2 genome 

codes for a polyprotein (ORF1ab) involved in viral RNA transcription and replication, four 

structural proteins: E for envelope; M for membrane; N for nucleocapsid, which is required for 

viral synthesis, and the S protein for spike, which allows the virus to enter and infect the host cell 
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[3,4,5,6]. The COVID-19 infection primarily affects the respiratory system and is characterized by 

a cough, fever, and occasionally pneumonia as well as shortness of breath. Patients may also 

experience other clinical manifestations in the heart, gastrointestinal tract, and central nervous 

system [7]. The virus can be detected in upper airway secretions such as tracheal aspirates, 

nasopharynx swab or sputum, bronchoalveolar lavage, blood, urine, and stool [8,9]. COVID-19 is 

diagnosed primarily through epidemiological history, clinical signs, and additional tests such as 

nucleic acid detection, CT scan, immune identification technology, enzyme-linked 

immunosorbent assay (ELISA), and blood culture [10]. The relationship of some biochemical 

parameters with COVID-19 infection in Mosul City was done by across sectional study in cohort of 

240 (116 males and 124 females) individuals with positivity COVID-19 and healthy112 control. It 

revealed that the majority of the COVID-19 patients showed increased levels of serum ferritin, 

LDH and D-Dimer, while having a reverse effect with serum GOT and GPT that showed normal 

value in patients with COVID-19  compared with healthy control [11].  

RT-PCR  is used to detection a genetic targets of virus  in respiratory samples. They are 

considered the current gold standard for SARS-CoV-2 microbiological identification in respiratory 

samples, but they take a long time to perform and process, need equipment and highly skilled 

laboratory staff, and are expensive [12,13]. Antigen detection tests (ADT) are rapid diagnostic 

methods based on lateral immunochromatography, already in use for other respiratory viruses 

(e.g., influenza virus, Respiratory Syncytial Virus (RSV). Due to the low viral load in its acute 

phase, ADT's diagnostic capacity in these other viral processes is limited [14]. It is a fast, low-cost 

test that can be performed by a healthcare professional without intensive training and 

specialized equipment and the principle of it is based on the movement of a liquid sample [15]. 

This study aimed to evaluate the diagnostic sensitivity of the immunochromatography method by 

comparing it with PCR in COVID-19 diagnosis. 

 Material and method  

    The study was conducted at AL- shifaa hospital between (December /2021 and February 2022), 

and included 116 participants. The two nasopharyngeal (NP) swabs were taken from the two 

groups. The first swabs were taken from suspected COVID-19 patients; this swabs were then put 

in viral transport media (VTM). Viral RNA was extracted from 200 µL of nasopharyngeal swabs by 

using an RNA extraction kit (Kogenebiotech, Korea) in accordance with the manufacturer's 

guidelines. For all samples, RT-PCR was performed for N and ORF1ab genes using the one-step 

RT-PCR kit (Aehealth, UK). The second swab was obtained from the same patients who had 

positive PCR results, and it was then placed in an extraction buffer tube for detection of the 

SARS-CoV-2 Nucleocapsid Protein antigens using Panbio™ COVID-19 AG Rapid Test cassette 

(Abbott, Germany). After 15 min, the results were interpreted as a negative result was indicated 

by the presence of only the control line (C) and no test line (T) within the result window and a 

positive result was indicated by the presence of the test line (T) and the control line (C) within the 

result window. 

Statistical Analysis 

 The Statistical analysis was performed with Qi square, and the p value =0.05 [16]. 

Result 
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The samples from 116 participants in this study were underwent to polymerase chain reaction 
(PCR) and  rapid antigen tests. Our results demonstrated a significant difference (P value = 
0.0001) between RT PCR qualitative results and rapid Ag tests in both patients and healthy 
control groups when Qi square was performed with a positivity rate (n = 90, 77.59%) for PCR and 
(n = 62, 53.45%) for rapid Ag, Table 1. 

Table 1: Number and percentage of positivity of RT-PCR in Comparison with rapid antigen Test  using Qi 
square. 

Comparison of PCR  

with Rapid Ag 

Positive Negative 

Total P value 

No. % No. % 

PCR 90 77.59 26 22.41 116 

0.0001 

Rapid Ag 62 53.45 54 46.55 116 

 

Table 2 illustrates the number of rapid Ag test result between patients and healthy control with 

peak rate of positive result in patients (n=62, 68.80%) out of 90 compared to 0% in control group. 

While, only (n=28, 31.10%) were negative despite their positive PCR result and 26 (100%) of the 

control participants were negative.  

The sensitivity of rapid Ag tests in COVID-19 patients and healthy control groups was at a rate of 

(69%) when compared with the standard RT PCR test.  

Table 2: Number and Percentage of Infection with COVID-19  patients and Control Group. 

COVID-19 TESTS 

Patients Control 

No. % No. % 

Rapid test Ag+ 62 68.80% 0 0% 

Rapid test Ag- 28 31.10% 26 100% 

Total 90 99.90% 26 116 

Rapid Ag Sensitivity 69% 

 

The data demonstrated in Table 3 exhibits the positivity of rapid Ag test according to days of 

symptoms appearance were 15.5% of the patients gave positive results in the 1st week of 
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infection and most of them 38.88% were positive during 8-14 days of infection whereas only 

14.44% were positive after day 15 of infection.     

 

   

Table 3: Number and Percentage of Symptoms onset in Patients of COVID-19 in Days According to RAT 

Test. 

 

Figure (1) showed no significant difference in the percentage of rapid Ag between smokers and 

non-smokers with (p value=0.8912) when Qi square was used. 
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Figure 1: The percentage of rapid Ag difference between smokers and non-smokers. 

Rapid Ag 

Time from symptom onset 

0-7 days 8-14 days 15 or more days 

No. % No. % No. % 

Rapid Ag+ 14 15.5 35 38.88 13 14.44 

Rapid Ag- 4 4.44 14 15.55 10 11.11 

Total 

 

18 19.94 49 54.43 23 25.55 

90 
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The table (4) includes 90 patients with COVID-19 that were confirmed with RT RCR, among whom 

44 females (48.89%) and 46 males (51.11% ), also 26 subjects of healthy control, 14 females 

(53.85%) and 12 males (46.15%). 

 

 

Table 4: The number of  positive COVID-19 patients and healthy control according to gender distribution. 

Parameters 
Patients with COVID-19   Healthy controls 

No. % No. % 

Gender 

Male 44 48.89% 14 53.85% 

Female 46 51.11% 12 46.15% 

Total 90 100% 26 100% 

 

Discussion 

The research involved a total of 116 participants, all individuals were screened and tested with 

COVID-19  RT PCR commercial kits as well as rapid antigen detection kit. The rapid Ag detection 

test for COVID-19 is a simple rapid method and require no skills for practice and generate result 

as such it consider a method of choice in the lack of skills and expertise as well as it require no 

equipment and expert technicians as in the case of RT PCR to run the machine and to interpret 

the data produced by the device [17,18]. Our data revealed that there was significant difference 

between RT PCR and rapid Ag tests in patients and healthy control groups, this due to the fact 

that RT PCR is a gold standard method for diagnosis of COVID-19 and is superior to other 

methods [19], this result is in conflict with Becker et al,(2020) who recorded low RT PCR positivity 

rate compare to saliva rapid Ag test for SARS Cov2 [20]. The RT PCR results found in this research 

were 100% positive for those patients with symptoms or hospitalized with 100% sensitivity and 

were negative in all the control group, this data is in conflict with other studies [20,21] that 

recorded low sensitivity of RT PCR in detection of the virus in clinical swabs extracted from 

pharyngeal cavity. The discrepancies in our result and other research could be attributed to the 

fact of bias selection of the patients as most of them were hospitalized due to the complications 

of SARS-Cov-2 and the fact that they were previously screened by RT PCR and were positive.  
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In this study the sensitivity recorded for rapid antigen detection kit utilizing nasopharyngeal 

swabs were 69%, this result is in parallel with Becker et al., 2020 and  Möckel et al., 2021 who 

reported a close sensitivity (69.2) to our result [20,22]. However, our data differs from Azzi et al., 

2020 and Chaimayo et al., 2020 who recorded increased sensitivity of the rapid Ag test for 

COVID-19 in comparison to RT PCR [23,24,25]. The conflicting results suggest different aspects to 

consider including the date of sample extracted from each donor as well as the sensitivity of 

commercial kit used to detect the infection in addition to the protocol of sample collection, these 

factors could play crucial role in generating true positive or true negative results hence, 

influencing the sensitivity and specificity of the data. 

 This study demonstrated when patients were grouped according to the onset of the disease and 

testing time, there was an elevated positive rate of rapid Ag positive during the period (8-14 

days) of symptoms onset. These findings disagree with other studies  [24,26] that reported 

elevated positivity rate of rapid Ag test in the early phase of infection nearly in the 1 st week of 

symptoms onset. These finding could be due to the fact that viral load is elevated during the early 

phases of infection [25]. The more viral particle recovered in the specimen the more the 

likelihood of obtaining positive test result [27]. This could increase the positivity of rapid antigen 

compared to samples with low viral load. Also, the time of sample collection as well as the 

technique of extracting the specimen could play an important role in generating false negative 

result. Other study recorded increase sensitivity of rapid Ag test in a proportional manner and 

this reflect the importance of viral load recovered in the collection procedure [27]. 

On the other hand, the data generated from rapid Ag test is not confident enough to judge the 

patients of having the infection or being asymptomatic hence, the need for superior method such 

as RT PCR to confirm such result is vital and can give a true indication of the epidemiology status 

in community [25]. 

The rapid Ag test is mostly based on the detection of viral protein S1 and N for both SARS like and 

SARS Cov2 infection [28], thus the positive result may not exclude corona like infection as the 

antibodies could be generated for both virions. In addition, the protocol of RT PCR is based on 

detection of vial genome that presented in the viral RNA after the amplification process which 

yield millions of vial copy that lead to high sensitivity of the RT PCR. Whereas, in the case of rapid 

Ag the principle is relied on detecting viral antigen in the tested sample via Antibody to vial 

protein found in the test cassette, this may result in low sensitivity and specificity and the less 

reliability of rapid Ag in comparison with RT PCR [29,30,31]. However, rapid Ag test relatively 

sensitive, specific and easy to handle by even non skilled laboratory usurers and labor intensive 

technique to screen suspected individuals [32]. 
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Conclusion 

In conclusion, the rapid antigen test is a helpful tool for detecting the presence of COVID-19 

infection, but it may not be the best alternative due to its low sensitivity and lack of confirmation. 

References 

 [1] Al-Haidari, K. A., Faiq, T. N., & Ghareeb, O. A. (2021). Preventive Value of Black Seed in People at Risk of 

Infection with COVID–19. Pakistan J Med Health Sci, 15(1), 384–387. 

[2] Chen, Y., Liu, Q., & Guo, D. (2020). Emerging coronaviruses: genome structure, replication, and 

pathogenesis. Journal of Medical Virology, 92(4), 418–423. 

*3+ D’amico, F., Baumgart, D. C., Danese, S., & Peyrin-Biroulet, L. (2020). Diarrhea during COVID-19 infection: 

pathogenesis, epidemiology, prevention, and management. Clinical Gastroenterology and Hepatology, 

18(8), 1663–1672. 

[4] Okba, N. M. A., Müller, M. A., Li, W., Wang, C., GeurtsvanKessel, C. H., Corman, V. M., Lamers, M. M., 

Sikkema, R. S., De Bruin, E., & Chandler, F. D. (2020). Severe acute respiratory syndrome coronavirus 2− 

specific antibody responses in coronavirus disease patients. Emerging Infectious Diseases, 26(7), 1478. 

[5] Singh, A., Shaikh, A., Singh, R., & Singh, A. K. (2020). COVID-19: From bench to bed side. Diabetes & 

Metabolic Syndrome: Clinical Research & Reviews, 14(4), 277–281. 

[6] Wang, H., Wu, X., Zhang, X., Hou, X., Liang, T., Wang, D., Teng, F., Dai, J., Duan, H., & Guo, S. (2020). 

SARS-CoV-2 proteome microarray for mapping COVID-19 antibody interactions at amino acid resolution. ACS 

Central Science, 6(12), 2238–2249. 

[7] Al-Haidari, K. A. A., Faiq, T., & Ghareeb, O. (2021). Clinical trial of black seeds against covid–19 in Kirkuk 

city/Iraq. Indian J Forensic Med Toxicol, 15, 3393–3399. 

[8] Bouadma, L., Lescure, F.-X., Lucet, J.-C., Yazdanpanah, Y., & Timsit, J.-F. (2020). Severe SARS-CoV-2 

infections: practical considerations and management strategy for intensivists. Intensive Care Medicine, 

46(4), 579–582. 

[9] He, F., Deng, Y., & Li, W. (2020). Coronavirus disease 2019: What we know? Journal of Medical Virology, 

92(7), 719–725. 

[10] Li, X., Geng, M., Peng, Y., Meng, L., & Lu, S. (2020). Molecular immune pathogenesis and diagnosis of 

COVID-19. Journal of Pharmaceutical Analysis, 10(2), 102–108. 

[11] Haddad, M. F., Alhamadany, A. Y. M., & Al-Taie, A. A. (2021). SOME BIOCHEMICAL PARAMETERS IN 

PATIENTS OF COVID-19 IN MOSUL CITY, IRAQ. Biochemical and Cellular Archives, 2091–2096. 

[12] Cattelan, A. M., Sasset, L., Zabeo, F., Ferrari, A., Rossi, L., Mazzitelli, M., Cocchio, S., & Baldo, V. (2022). 

Rapid Antigen Test LumiraDxTM vs. Real Time Polymerase Chain Reaction for the Diagnosis of SARS-CoV-2 

Infection: A Retrospective Cohort Study. International Journal of Environmental Research and Public Health , 

19(7), 3826. 

[13] Mathuria, J. P., & Yadav, R. (2020). Laboratory diagnosis of SARS-CoV-2-A review of current methods. 

Journal of Infection and Public Health, 13(7), 901–905. 



NTU JOURNAL OF PURE SCIENCES                                                    RESEARCH ARTICLE 

   EISSN: 2789-1097                                                                                         Open Access 
_____________________________________________________________________________________________________ 

 

 

NTU Journal of Pure Sciences             EISSN:  2789-1097         Year(2022)         Vol.1 No.4       P(35-43) 

 
42 

 

[14] Candel, F. J., Barreiro, P., San Roman, J., Abanades, J. C., Barba, R., Barberan, J., Bibiano, C., Cano ra, J., 

Canton, R., & Calvo, C. (2020). Recommendations for use of antigenic tests in the diagnosis of acute SARS -

CoV-2 infection in the second pandemic wave: attitude in different clinical settings. Revista Española de 

Quimioterapia, 33(6), 466. 

[15] Koczula, K. M., & Gallotta, A. (2016). Lateral flow assays. Essays in Biochemistry, 60(1), 111–120. 

[16] Torres, I., Poujois, S., Albert, E., Colomina, J., & Navarro, D. (2021). Evaluation of a rapid antigen test 

(Panbio
TM

 COVID-19 Ag rapid test device) for SARS-CoV-2 detection in asymptomatic close contacts of 

COVID-19 patients. Clinical Microbiology and Infection, 27(4), 636-e1. 

[17] Chau, C. H., Strope, J. D., & Figg, W. D. (2020). COVID‐19 clinical diagnostics and testing technology. 

Pharmacotherapy: The Journal of Human Pharmacology and Drug Therapy , 40(8), 857–868. 

[18] Wehrhahn, M. C., Robson, J., Brown, S., Bursle, E., Byrne, S., New, D., Chong, S., Newcombe, J. P., 

Siversten, T., & Hadlow, N. (2020). Self-collection: An appropriate alternative during the SARS-CoV-2 

pandemic. Journal of Clinical Virology, 128, 104417. 

[19] Dramé, M., Tabue Teguo, M., Proye, E., Hequet, F., Hentzien, M., Kanagaratnam, L., & Godaert, L. 

(2020). Should RT-PCR be considered a gold standard in the diagnosis of COVID-19? In Journal of medical 

virology (Vol. 92, Issue 11, pp. 2312–2313). https://doi.org/10.1002/jmv.25996. 

[20] Becker, D., Sandoval, E., Amin, A., De Hoff, P., Diets, A., Leonetti, N., Lim, Y. W., Elliott, C., Laurent, L., 

Grzymski, J., & Lu, J. T. (2020). Saliva is less sensitive than nasopharyngeal swabs for COVID-19 detection in 

the community setting. MedRxiv, 2020.05.11.20092338. https://doi.org/10.1101/2020.05.11.20092338. 

[21] Alsharif, W., & Qurashi, A. (2021). Effectiveness of COVID-19 diagnosis and management tools: A 

review. Radiography (London, England : 1995), 27(2), 682–687. https://doi.org/10.1016/j.radi.2020.09.010. 

[22] Möckel, M., Corman, V. M., Stegemann, M. S., Hofmann, J., Stein,  A., Jones, T. C., Gastmeier, P., 

Seybold, J., Offermann, R., Bachmann, U., Lindner, T., Bauer, W., Drosten, C., Rosen, A., & Somasundaram, R. 

(2021). SARS-CoV-2 antigen rapid immunoassay for diagnosis of COVID-19 in the emergency  department. 

Biomarkers : Biochemical Indicators of Exposure, Response, and Susceptibility to  Chemicals , 26(3), 213–220. 

https://doi.org/10.1080/1354750X.2021.1876769. 

[23] Azzi, L., Carcano, G., Gianfagna, F., Grossi, P., Gasperina, D. D., Genoni, A., Fasano, M., Sessa, F., 

Tettamanti, L., Carinci, F., Maurino, V., Rossi, A., Tagliabue, A., & Baj, A. (2020). Saliva is a reliable tool to 

detect SARS-CoV-2. The Journal of Infection, 81(1), e45–e50. https://doi.org/10.1016/j.jinf.2020.04.005. 

[24] Chaimayo, C., Kaewnaphan, B., Tanlieng, N., Athipanyasilp, N., Sirijatuphat, R., Chayakulkeeree, M., 

Angkasekwinai, N., Sutthent, R., Puangpunngam, N., Tharmviboonsri, T., Pongraweewan, O., Chuthapisith, 

S., Sirivatanauksorn, Y., Kantakamalakul, W., & Horthongkham, N. (2020). Rapid SARS-CoV-2 antigen 

detection assay in comparison with real-time RT-PCR  assay for laboratory diagnosis of COVID-19 in 

Thailand. Virology Journal, 17(1), 177. https://doi.org/10.1186/s12985-020-01452-5. 

[25] Mak, G. C., Cheng, P. K., Lau, S. S., Wong, K. K., Lau, C. S., Lam, E. T., Chan, R. C., & Tsang, D. N. (2020). 

Evaluation of rapid antigen test for detection of SARS-CoV-2 virus. Journal of Clinical Virology : The Official 

Publication of the Pan American  Society for Clinical Virology , 129, 104500. 

https://doi.org/10.1016/j.jcv.2020.104500. 

[26] Linares, M., Pérez-Tanoira, R., Carrero, A., Romanyk, J., Pérez-García, F., Gómez-Herruz, P., Arroyo, T., & 



NTU JOURNAL OF PURE SCIENCES                                                    RESEARCH ARTICLE 

   EISSN: 2789-1097                                                                                         Open Access 
_____________________________________________________________________________________________________ 

 

 

NTU Journal of Pure Sciences             EISSN:  2789-1097         Year(2022)         Vol.1 No.4       P(35-43) 

 
43 

 

Cuadros, J. (2020). Panbio antigen rapid test is reliable to diagnose SARS-CoV-2 infection in the  first 7 days 

after the onset of symptoms. Journal of Clinical Virology : The Official Publication of the Pan American  

Society for Clinical Virology, 133, 104659. https://doi.org/10.1016/j.jcv.2020.104659. 

[27] Hirotsu, Y., Maejima, M., Shibusawa, M., Nagakubo, Y., Hosaka, K., Amemiya, K., Sueki, H., Hayakawa, 

M., Mochizuki, H., Tsutsui, T., Kakizaki, Y., Miyashita, Y., Yagi, S., Kojima, S., & Omata, M. (2020). Comparison 

of automated SARS-CoV-2 antigen test for COVID-19 infection with  quantitative RT-PCR using 313 

nasopharyngeal swabs, including from seven serially followed patients. International Journal of Infectious 

Diseases : IJID : Official Publication of the  International Society for Infectious Diseases , 99, 397–402. 

https://doi.org/10.1016/j.ijid.2020.08.029. 

[28] Jiang, H.-W., Li, Y., Zhang, H.-N., Wang, W., Yang, X., Qi, H., Li, H., Men, D., Zhou, J., & Tao, S.-C. (2020). 

SARS-CoV-2 proteome microarray for global profiling of COVID-19 specific IgG and  IgM responses. Nature 

Communications, 11(1), 3581. https://doi.org/10.1038/s41467-020-17488-8. 

[29] Kendall, E. A., Arinaminpathy, N., Sacks, J. A., Manabe, Y. C., Dittrich, S., Schumacher, S. G., & Dowdy, D. 

W. (2021). Antigen-based rapid diagnostic testing or alternatives for diagnosis of symptomatic COV ID-19: A 

simulation-based net benefit analysis. Epidemiology (Cambridge, Mass.), 32(6), 811. 

[30] Larremore, D. B., Wilder, B., Lester, E., Shehata, S., Burke, J. M., Hay, J. A., Tambe, M., Mina, M. J., & 

Parker, R. (2021). Test sensitivity is secondary to frequency and turnaround time for COVID-19  screening. 

Science Advances, 7(1). https://doi.org/10.1126/sciadv.abd5393. 

[31] Paltiel, A. D., Zheng, A., & Walensky, R. P. (2020). Assessment of SARS-CoV-2 Screening Strategies to 

Permit the Safe Reopening of  College Campuses in the United States. JAMA Network Open, 3(7), e2016818. 

https://doi.org/10.1001/jamanetworkopen.2020.16818. 

[32] Di Domenico, M., De Rosa, A., & Boccellino, M. (2021). Detection of SARS-COV-2 Proteins Using an 

ELISA Test. Diagnostics (Basel, Switzerland), 11(4). https://doi.org/10.3390/diagnostics11040698. 

 

 


