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Confirmit™ kit (Alpine biomedicals) were 99.49% and 99.28%
respectively.

Discussion: Out of 785 RT-PCR-positive samples in our study, the 4
false negative results were tested for SARS-CoV-2 antigen seven days
after disease onset. The RT-PCR result of these samples had relatively
high Ct-values. Without the present population prevalence of COVID-
19, the positive and negative predictive values (PPV and NPV) of the
assay could not be accurately calculated.

Conclusions: There is comparable Sensitivity and Specificity between
Rapid assay for SARS-CoV-2 antigen detection (COVID-19 Ag
Confirmit™ kit) and real-time RT-PCR assay.

Copy Right, 1JAR, 2023,. All rights reserved.

Introduction:-

The coronavirus disease 2019 (Covid19) pandemic was caused by SARS Cov 2 Virus. The emergence of the disease
was from the Wuhan city of China in December 2019*. On January 27 2020 first confirmed case of Covid19 was
reported from Kerala in India from a 20-year-old female travelling from Wuhan City, China®. Since then as on
October 28 2022 in India 4464880 Corona Virus infection cases have been reported to WHO with a death toll of
528987 (India: WHO Corona Virus Disease Dashboard)®*. Usually SARS-CoV-2 virus causes asymptomatic and
mild diseases rather than severe pneumonia. Severe cases may develop acute respiratory distress syndrome (ARDS)
with an average mortality rate of 6% (range 1-14.4%). Lateral flow immunoassays using monoclonal anti-
SARSCoV- 2 antibodies, which target SARS-CoV-2 antigens, can be used as complementary screening tests if their
accuracy were comparable to that of the real-time RT-PCR assays. Initially, only RT-PCR was done for diagnosis of
Covid19 but after May 2021 Rapid antigen test (RAT) for diagnosis of SARS-Cov2 was started, after that any
symptomatic person who comes positive by RAT was considered a positive but symptomatic person who come
negative by RAT were confirmed by RTPCR if suggested by the physician. For screening or diagnosis of early
infection a nasopharyngeal (NP) swab and/or an oropharyngeal (OP) swab are often recommended. The swab must
be inserted deeply into the nasopharyngeal cavity, to properly obtain an NP swab specimen. Apart from RTPCR test,
rapid diagnostic tests (RDTs) should be prioritized, since they are timely, easy to perform, and can serve as point-of-
care testing ©.

The present study has been conducted retrospectively on data from patients who have undergone for Covid 19
diagnosis by RAT at Microbiology Department Central Laboratory, Maharao Bhim Singh Hospital Nayapura Kota.
The data from 20 May 2021 to 27 Oct 2022 has been taken of all OPD and IPD patients who have undergone RAT
Cov2 followed by RTPCR Cov2. 5219respiratory specimens have been processed during this period.

Material and Method:-

The present study has been approved by our institutional ethical committee after that retrospective data of 5219
samples from 20 May 2021 to 27 Oct 2022 has been taken of all OPD and IPD patients who undergone RAT Cov2
followed by RTPCR Cov2 in the Microbiology department Central Laboratory Maharao Bhim Singh hospital
Government Medical College Kota. We evaluated COVID-19 Ag Confirmit™ kit (Alpine biomedicals), a rapid
SARS-CoV-2 antigen detection test, using 5219respiratory specimens. The performance of which was compared
with the SARS-CoV-2 RT-PCR assay.

Sample Collection: As per guidelines respiratory samples, mainly nasopharyngeal and throat swabs, were collected
from 5219 suspected COVID-19 cases, including pre-operative patients. Samples were mixed in 2 mL of viral
transport media (VTM), consisting of Hanks’ balanced salt, 0.4% fetal bovine serum, HEPES, antibiotic, and
antifungal agents. then Samples were transported at 2-8 °C to the PCR laboratory, department of Microbiology
Government Medical College Kota, for processing. All specimens were processed in biosafety level-3 (BSL-3) and
biosafety level-2 enhanced (BSL-2 +) facilities with full personal protective equipment.®

Rapid SARS- CoV- 2 antigen detection assay:COVID-19 Ag Confirmit™ kit (Alpine biomedicals) is a

rapidchromatographic immunoassay for the detection 0fSARS-CoV-2 nucleoprotein (N) antigen in
respiratoryspecimens. The rapid antigen test device has two pre-coatedlines on the result window: control (C) and
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test(T) lines. On conjugate pad, the monoclonal antibody against the Covid-19 antigen was conjugated with colloidal
gold and deposited and immobilized on the test zone of the nitrocellulose membrane. Sample containing COVID-19
antigen bind with antibody and forms antigen-antibody- gold complex which flows toward the T line where this
complex is captured by immobilized antibodies forming a pink line in positive samples. To serve internal control, a
control band was designed to indicate that the test is performed properly.7

Viral RNA Extraction:
HiGenoMB Insta NX® Mag96 automated extraction platform (Hi-media) using HiPura® Super 11 Pre-Filled Plates
for Insta NX Mag96was used to extractSARS-CoV-2 RNAs from 200 pl of nasopharyngeal andthroat swabs.
Extraction was performed according to themanufacturer’s instructions. Viral RNA was eluted with50 pl buffer and
used for RT-PCR assay®.

SARS- CoV- 2 RNA detection:

COVIDsureMultiplex Real-time RT-PCR kit (TRIVITRON healthcare) was used, whichtargets envelope gene (E),
and Orflab gene of the SARS-CoV-2 genome and RPP30 Human gene as internal control, was used for SARS-
CoV-2RNA detection according to the manufacturer’s instructions.In the master mix5 pl of extracted RNA was
added to 10 plof 2X RT-PCR Mix, 2 ul of Primer-Probe Mix (Orflab-FAM, E-HEX; RPP30-ROX), and 3 pl of
RNase free water. A total of 20 pl of reaction mix per sample was amplified usingCFX-96 real-time thermal cycler
(Bio-Rad Laboratories,Inc., Hercules, CA, USA). Theconditions consisted of 1 cycle of 15 min at 46 °C, 2 minat 95
°C and followed by 40 cycles of 10sec at 95 °C, 30secat 58 °C. The result was interpreted as a cycle threshold value
(Ct value)< 36 for Viral genes along with the control gene was defined as a positiveresult”. The mean (average)
cycle threshold (Ct) values in COVID-19 positive cases were 23.794£6.69 (min 10.49, max 35.02) for the E gene,
26.73+6.55 (min 13.41, max 39.20) for RPP30 gene, and 24.09+6.47 (min 12.07, max 37.17) for Orflab gene.

Statistical analysis:-

Descriptive statistics were used to describe the usefulness of rapid diagnostic tests. Data were presented
categorically in numbers at a 95% confidence interval (95% CI). Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) were calculated using an online MedCalc Diagnostic test evaluation
statistical tool™.

Result:-

All suspected persons of covid-19 attending OPD & IPD were sampled as per guidelines & tested by Rapid test for
antigen detection followed by confirmatory gold standard RTPCR test as a national/ State guidelines for laboratory
diagnosis of Covid-19"*2,

A total of 5219 nasopharyngeal / throat swab from 20 May 2021 to 27 Oct 2022 were collected in VTM for RTPCR
and in buffer solution for rapid antigen detection test for Covid -19. Among all 5219 samples (n=5219) tested by
RT-PCR 785 (15.4%) samples were positive and 4434 (84.95%) were negative. Samples tested by RAT 813
(15.57%) samples were positive & 4406 (84.42%) were negative, in our study we found discordant results in 36
samples among them 32 samples were false positive and 4 samples were false negative by RAT test. Among 32
false positives, 28 were weakly positive & 4 were positive by RAT. The Ct value of RTPCR for 4 false negative
samples was higher (upper limit) than the mean ct value.

We evaluated the performance characteristics of SARS Cov-2 Antigen detection with gold-standard real-time RT-
PCR for the detection of viral RNA. The sensitivity and specificity of the COVID-19 Ag Confirmit™ kit (Alpine
biomedicals) were 99.49% and 99.28% respectively (Table-1)

Tablel:- The sensitivity and specificity of the 37 COVID-19 Ag Confirmit™ kit (Alpine biomedicals).

COVIDsureMultiplex Real-time RT-PCR kit (TRIVITRON healthcare)

Positive "Negative Total

COVID-19 Ag Confirmit™ Kit (Alpine Biomedicals)

Positive 781 32 813

Negative 4 4402 4406
Total 785 4434 5219
Sensitivity 99.49% (781/785; 95%Cl, 98.71% to 99.86%)
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Specificity 99.28% (4402/4434; 95%Cl, 98.99% to 99.51%)

*Negative RT-PCR is defined as having Ct-values of E, RPP, and Orf greater than 40

Table 2:- A total evaluation report of the COVID-19 Ag Confirmit™ kit (Alpine biomedicals).

S.no. | Statistic Value 95% ClI

1 Positive Likelihood Ratio 138.85 98.31t0 196.12

2 Negative Likelihood Ratio 0.01 0.00 to 0.01

4 Positive Predictive Value (*) 96.08% 94.52% to 97.31%
5 Negative Predictive Value (*) 99.91% 99.77% to 99.98%
6 Accuracy (*) 99.31% 99.05% to0 99.52%
(*) These values are dependent on disease prevalence and vary with the prevalence rate.

Discussion:-

To confirm SARS-CoV-2 infection, molecular tests are the gold standard laboratory diagnosis; In COVID-19
diagnostic laboratories RT-PCR assays for SARS-CoV-2 RNA detection in clinical specimens are widely used.
Rapid antigen immunoassays with equivalent sensitivity and specificity to real-time RT-PCR assays will help to
speed up disease screening. In this study, the commercially available rapid SARS-CoV-2 antigen detection kit
(COVID-19 Ag Confirmit™ kit (Alpine biomedicals)) was compared with the RT-PCR assay
(COVIDsureMultiplex Real-time RT-PCR kit (TRIVITRON healthcare)) for detection of SARS-CoV-2 infection.

Out of 785 RT-PCR-positive samples in our study, the 4 false negative results were tested for SARS-CoV-2 antigen
seven days after disease onset. The RT-PCR result of this sample had relatively high Ct-values in Table- 3 which
may explain the negative result of the COVID-19 Ag Confirmit™ kit.

Table 3:- Results of 4 false negative case of during our study.

Sample Orflab gene Ct value E gene Ct value RPP30 gene Ct value
1 35.54 31.18 39.24
2 36.21 32.05 36.22
3 35.85 31.97 34.57
4 36.84 34.21 38.22

Soon after the symptom onset SARS-CoV-2 viral load in upper respiratory specimens was detected at a higher
level®; thus, having higher chance of positive antigen detection at the early phase. So this SARS-CoV-2 antigen
detection kit might be recommended for patients at the early onset of symptom where higher viral loads are
anticipated. Some other factors such as clinical manifestation, duration from disease onset to laboratory test, type of
specimens, and process of specimens collection and processed (sample handling and processing techniques)
potentially affect the result interpretation.

Our results showed higher sensitivity (99.49%) than other rapid antigen tests previously reported (98.33% by
Standard Q COVID-19 Ag test), 50.0% by COVID-19 Ag Respi-Strip CORIS®,93.9% (95% CI, 86.5-97.4%) by
Fluorescence Immunochromatographic Assay for 2019-nCoV Ag Test (Bioeasy Biotechnology Co., Shenzhen,
China), and 11.1-45.7% by BIOCREDIT COVID-19 Ag (BioVendor Research and Diagnostic Products)®***>¢

Without the present population prevalence of COVID-19, the positive and negative predictive values (PPV and
NPV) of the assay could not be accurately calculated. However, we found 32 false-positive samples tested by the
COVID-19 Ag Confirmit™ kit. The PPV for this test may be low in a low COVID-19 prevalence area, due to low
infectious burden or sampling variability,there is concern that test may give the variability of viral loads in COVID-
19 patients and antigen detection may miss cases'®. Thus, the COVID-19 Ag Confirmit™ kit might be useful in the
high prevalence area. The advantage of the COVID-19 Ag Confirmit™ kit as a screening for COVID-19 is its
simple procedure and quick results with high NPV, but its disadvantage is low PPV in a low prevalence area. Thus,
RTPCR test for SARS-CoV-2 gene detection, which is more sensitive and specific than rapid lateral flow
immunoassay, is still a standard test for COVID-19 diagnosis. Even with its limitations, the rapid SARS-CoV-2
antigen test can benefit all healthcare workers in managing infected individuals in time effectively, especially in
rural and outbreak areas. Therefore, before the implementation a prospective study of the rapid SARS-CoV-2
antigen test in these fields should be performed.
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Conclusions:-

The rapid assay for SARS-CoV-2 antigen detection (COVID-19 Ag Confirmit™ kit) showed comparable Sensitivity
of 99.49% (781/785; 95%Cl, 98.71% to 99.86%) and Specificity of 99.28% (4402/4434; 95%CI, 98.99% to
99.51%) with real-time RT-PCR assay. We concluded that there is a potential use of this rapid and simple SARS-
CoV-2 antigen detection test as a screening assay, especially in a high-prevalence area.
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