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 Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is a new 

coronavirus, which was first detected in Wuhan, China. The high number 

of cases and the rapid process of infection require fast and accurate 

detection to establish a diagnosis of COVID-19. The study aimed to obtain 

the sensitivity and specificity of the SARS-CoV-2 Architect IgG 

serological test compared to RT-PCR in COVID-19 patients. This study 

uses a cross-sectional approach to diagnostic testing, using 128 patients 

obtained at Persahabatan Hospital. This study took place from April 2021 

to July 2021 at the Persahabatan Hospital. Patients swabs were taken for 

RT-PCR and blood drawn for serological testing using the Architect® 

i2000SR from Abbott. This study obtained Architect sensitivity results of 

27.37% (18.72–37.48%) and specificity results of 63.64% (45.12–79.60%), 

as well as NPV of 23.33% and PPV of 68.42%. Serology tests using 

Architect have low sensitivity and specificity, so it cannot be used as a 

screening test in the population. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is a new coronavirus, which was first 

detected in Wuhan, China. SARS-CoV-2 is the cause of Coronavirus Disease 2019 (COVID-19). On 11 

March 2020, the WHO declared COVID-19 a pandemic [1- 3]. 

 

SARS-Cov-2 belongs to the Coronavirus (CoV) subfamily Sarbecovirus /Orthocoronavirinae, which is 

widespread in humans and other mammals [3]. SARS-CoV-2 is very small (65–125 nm diameter) and 

contains positive, enveloped, unsegmented single-stranded RNA. The outer surface of SARS-CoV-2 is 

a spike-like crown, and there are four main protein structures in CoV, namely protein N (nucleocapsid), 

glycoprotein M (membrane), glycoprotein spike S (spike) and protein E (sheath) [1], [3], [4]. 
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The high number of cases and the rapid process of infection require fast and accurate detection to establish a 

diagnosis of COVID-19, thereby reducing the risk of transmission by means of rapid close contact tracing 

and isolation [2], [5]. The WHO and CDC recommend the use of serological tests (IgM and IgG), real-time 

polymerase chain reaction (RT-PCR), computerized tomography (CT) of the thorax and several 

haematological parameters (leucocytes and CRP) to confirm the diagnosis of COVID-19 [1], [6], [7]. 

 

Serological testing purpose is not to detect the virus but to determine a person has been infected in the past 

or recently by identifying the antibody generated by the immune responses. The result of serological testing 

can be used to estimate the scope of the COVID-19 pandemic and to manage patient care appropriately. For 

serological tests to meet this need effectively, accuracy is necessary. Therefore, to try-out the serological tests 

with the current clinical specimens as part of the evaluation is critical [5], [8], [9]. This study aimed to obtain 

the sensitivity and specificity of the SARS-CoV-2 Architect IgG serological assay compared to RT-PCR in 

COVID-19 patients. 

 

2. Method 

This study used a cross-sectional diagnostic test approach on 128 patients at Persahabatan Hospital from April 

2021 to July 2021. Inclusion criteria in this study were patients with symptoms, namely acute fever/history 

of fever and cough or three or more of the following acute symptoms/signs: fever/history of fever, respiratory 

problems (cough, ore throat, runny nose, or shortness of breath), fatigue, neurological problem (headache, 

decreased consciousness) myalgia, anorexia, or gastrointestinal problem (nausea, vomiting, or diarrhoea). 

Exclusion criteria in this study were healthy people with or without a contact history of probable or confirmed 

cases, patients without patient consent forms, contaminated specimens, or specimens damaged by storage or 

transportation. The specimens collected were venous blood and nasopharyngeal/oropharyngeal swabs. 

 

The swab specimen then underwent an extraction process with the Patho Gene-spin DNA/RNA 

Extraction Kit according to the manufacturer's instructions. Furthermore, the obtained RNA was processed 

in real-time reverse transcriptase PCR using MBiocov reagent (helicase target genes, RdRp and RPP 30) and 

a Qiagen Rotorgene machine. 

 

Venous blood specimens (3 mL) were processed with ARCHITECT® i2000SR (Abbott) to detect IgG against 

the SARS-CoV-2 nucleocapsid (N) protein. Clinical data were collected from the medical record of patients, 

including age, gender, comorbidities, onset, and severity. IgG antibody titre data and cycle threshold (Ct) 

values for the SARS-CoV-2 PCR examination were based on the results of the examination. The severity of 

the disease was assessed according to COVID-19 management guidelines. (6) Numerical data was then 

normalized with Kolmogorov-Smirnov data and then processed with the SPSS 26 program for correlation, 

sensitivity and specificity tests. 

 

3. Results 

During the period from April 2021 to July 2021, the study enrolled 128 patients who met the inclusion criteria. 

The patients were taken to the ER and polyclinic of the Persahabatan Hospital. Patient demographic data, 

such as gender, age and comorbidities, can be seen in Table 1. 

 

Table 1 Patient demographic data 

Patient characteristics PCR positive PCR negative P value 

  96 32   

Gender     0.54 

Male 45 13   
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Female 51 19   

        

Age (years)     0.4 

< 18 4 2   

18–40 41 17   

40–60 40 11   

> 60 11 2   

        

Comorbidities       

Diabetes 17 2 0.1 

Hypertension 33 8 0.3 

Lung disease 5 3 0.4 

Heart disease 6 1 0.5 

 

The correlation test was carried out on the Ct value compared to the Architect test results, and no significant 

relationship was found (P > 0.05). With Architect, this study obtained a sensitivity of 27.37% (18.72–37.48%) 

and a specificity of 63.64% (45.12–79.60%), as well as a NPV of 23.33% and a PPV of 68.42% (Table 2). 

 

Table 2. Sensitivity and specificity of Architect 

Architect PCR positive PCR negative 

Reactive 26 12 

Non-reactive 69 21 

 

The relationship between the onset of COVID-19 and the results of the PCR and Architect examinations was 

not significant (Table 3). 

 

Table 3. Characteristics of the onset of COVID-19 with the results of PCR and Architect 

  PCR results P value Architect results P value 

  Positive Negative   Positive Negative   

Onset    0.7     0.8 

Week 1 78 25   31 72   

Week 2 18 7   7 18   

 

The correlation analysis of the severity of COVID-19 with the Ct values of RT-PCR and Architect titres can 

be seen in Table 4. 

 

Table 4. The severity of COVID-19 with the Ct values of RT-PCR and Architect titres 

Severity Ct value RT-

PCR 

P value Architect 

titre 

P value 

Mild (mean, 95% CI) 26.0 (24.3–
27.8) 

0.5 0.2 (0.1–0.3) < 0.001 

Moderate (mean, 95% CI) 25.8 (24.2–

27.6) 

1.9 (1.0–2.7) 

  

Weight (mean, 95% CI) 23.9 (19.3–
28.4) 

2.8 (0.8–4.9) 

 

4. Discussion 

In this study, no significant relationship between gender and positive results was found. These results are in 
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accordance with the study of [10] who reported no significant relationship between gender and positive results 

on RT-PCR in COVID-19 patients. This could have occurred because the specimens were taken from a 

referral hospital, where patients came since they were suspected to be positive or had a history of exposure 

to close contacts, being referred to the hospital where the study was conducted. 

 

In this study, there was also no significant relationship between age and positive RT-PCR results for COVID-

19. This is in accordance with the report from [10] and different from the report of [11]. The study reported 

significant relationship between age and positive results of RT-PCR results for COVID-19 in Iran. Our study 

results found no significant relationship between age and RT-PCR positive results because the specimens 

were taken from a population limited to one tertiary hospital location. As a result, the demographic situation 

could be different from specimens taken from the wider primary health care population. 

 

In this study, there were no relationships between comorbidities (i.e., diabetes, hypertension, chronic lung 

disease and heart disease) and positive RT-PCR results for COVID-19. [10] also reported the same results, 

where there were no relationships between comorbidities and positive RT-PCR results for COVID-19. The 

study of [11] reported different findings, namely there were significant relationships between heart disease, 

diabetes mellitus and chronic lung disease and positive RT-PCR results for COVID-19. In this study, there 

was no significant relationship between comorbidities and the PCR results because the number of patients in 

this study who had comorbidities was small. 

 

The study also observed low sensitivity and specificity of the IgG Architect test when compared with the 

current RT-PCR standard, in accordance with the results of the study by [12] who reported low sensitivity of 

the IgG Architect test in the first 7 days after experiencing symptoms. This contradicts the reports of [13], [9] 

who found the sensitivity and specificity of Architect to be very high. Several SARS-CoV-2 serological 

studies in the US using Architect reported that 90% or more of samples collected from COVID-19 cases 

needed to be collected more than 14 days after the onset of symptoms for the IgG test to become positive [13- 

15]. In this study, samples were taken from most of the patients who experienced symptoms in the first 7 

days, so the sensitivity and specificity results were low because the IgG in COVID-19 patients appeared 10–

18 days after the initial symptoms [5]. 

 

There was no difference between the onset and the PCR results and Architect in this study, so it did not show 

a significant relationship. These results are in agreement with [16] who stated that onset was not associated 

with a positive molecular test result. This result may be partly due to the difficulty in collecting an accurate 

history of the disease progressivity (e.g., older patients usually had the difficulty to determine the onset). 

 

In the study population, there was no relationship between the severity of the disease and the Ct value, which 

was similar with the study by [17] who did not find a correlation between the degree of disease severity and 

the Ct value. The study by [18] reported a different finding, namely a correlation between the Ct value and 

degree of disease severity [17] The Architect titre values for the population in this study showed an association 

with disease severity according to different Architect titres in another journal. [19] reported inconsistent 

relationships in different populations. This happens because of differences in the population and the brands 

of tools used. As a result, there are differences in study results [18]. 

 

Patients in the heavy group had the highest Architect mean titre, while the light group had the lowest mean 

titre. The weakness of this research is that the population is limited to one location and the research time is 

short. 
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5. Conclusion 

Antibody tests have low sensitivity and specificity, so they cannot be used as screening tools in the population.  
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