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Abstract: Background: Rapid antigen tests have gained importance during the COVID-19 pandemic due to low prices
and availability. The present study investigated the performance of the SARS-CoV-2 rapid diagnostic test in
diagnosing patients with COVID-19 referred to the emergency department. Methods: In this diagnostic accuracy
study, patients with suspected COVID-19 referred to Imam Hossein and Shohadaye Tajrish Hospitals, Tehran,
Iran, were examined. All patients were subjected to a rapid corona test according to the manufacturer’s guide
and a chest computed tomography (CT) scan as the standard test. The screening characteristics of the rapid
test compared to CT scan were calculated and reported. Results: 183 people with an average age of 46.83 +
14.26 (range: 21-83) years entered the study. 141 suspected cases of COVID-19 (77%) had evidence of lung
involvement in CT, and the rapid test was positive in 83 (45%) cases. Out of 83 patients who tested positive for
COVID-19, all (100%) had positive chest CT findings. Out of the 100 patients who tested negative, 42 patients
(42%) had negative chest CT findings, and 58 patients (58%) had positive CT scans. The sensitivity, specificity,
and accuracy of the mentioned test were 58.86, 100.00, and 68.30 percent, respectively. Conclusion: Due to the
relatively low sensitivity, the Rapid SARS-CoV-2 antigen test fails to screen for SARS-CoV-2 infection. However,
it can be used to confirm the presence of the disease in symptomatic individuals and reduce virus transmission
during the COVID-19 pandemic.
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1. Introduction was used to diagnose SARS and MERS in the past. It is cur-
rently used for COVID-19 but overlaps with other respira-
tory infections [2]. The reverse transcriptase real-time poly-
merase chain reaction (RT-qPCR) method, targeting differ-

Since December 2019, coronavirus disease 2019 (COVID-19),
caused by severe acute respiratory syndrome coronavirus 2
SARS-CoV-2), made its first appearance [1]. This virus usu- . . .
( . ) . . PP o . ent genes, has been a gold standard due to its ability to di-
ally manifests itself with fever, weakness, body pain, cough, . . .

rectly measure viral genomic segments instead of secondary
biomarkers such as antigens or antibodies. However, it is
expensive, laborious, and time-consuming [3]. Currently, a

number of methods conducted by different companies can

shortness of breath, nausea, and abdominal pain, causing bi-
lateral pneumonia, but it can also remain completely asymp-
tomatic. Chest computed tomography (CT) is currently one

of the imaging techniques used to diagnose pneumonia. It
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immunoglobulins can measure the presence and concen-
tration of IgG and IgM levels in blood/serum/plasma sam-
ples. Lateral flow immunoassays (LFIA), enzyme-linked im-
munosorbent assays (ELISA), and chemiluminescence im-
munoassays (CLIA) are the serological diagnostic methods
which, of course, due to serological cross-reactions can be-
come problematic [5, 6]. Interestingly, unlike PCR-based
methods, rapid antigen testing detects viral components (i.e.,
S glycoprotein, M protein, or released N protein) or the virus
[7]. Rapid antigen tests rose to prominence because, like
PCR-based methods, antigen tests only show active viral in-
fection, do not overlap with recovery status, and can be more
reliable than serological tests. These tools are inexpensive,
practical and portable, have a simple sample-collecting pro-
cess, and the interpretation of results does not require skilled
personnel. These tests are currently under development. At
the beginning of the pandemic, the World Health Organiza-
tion (WHO) and the US Food and Drug Administration (FDA)
warned against the use of rapid diagnostic tests in the di-
agnosis of SARS-CoV-2 due to limited data [1]. However,
the rapid growth of the COVID-19 pandemic and the limited
availability of laboratory-based molecular tests highlighted
the value of rapid antigen tests. Many commercial com-
panies have designed rapid test kits available in hospitals,
schools, universities, and offices. If rapid antigen/antibody
tests have sufficient diagnostic validity, they will be promis-
ing tools to change the spread of the virus worldwide [8]. The
present study aims to assess the diagnostic accuracy of the
SARS-CoV-2 rapid test for Covid-19 patients referred to the
emergency department.

2. Methods
2.1. Study design and setting

This is a cross-sectional study conducted at Shahid Be-
heshti University of Medical Sciences teaching hospitals in
Tehran (Imam Hossein and Shohadaye Tajrish Hospital).
These hospitals are among the COVID-19 referral hospitals
in Tehran. This study was conducted in compliance with
the ethical standards of the responsible institution on hu-
man subjects as well as with the Helsinki Declaration. Due
to the study’s retrospective nature, the patients’ consent
form was waived by the institution’s ethical committee. The
study protocol was approved by the Ethics committee of
Shahid Beheshti University of Medical Sciences (Ethics code:
IR.SBMU.MSPREC.1399. 280).

2.2. Participants

Adult individuals with suspected SARS-CoV-2 infection were
included. Exclusion criteria were failure to perform a chest
CT scan to compare with the results of a rapid diagnostic test,
and life-threatening symptoms such as severe hypoxia or loss

of consciousness. Demographic information, including age
and sex, symptoms, and underlying diseases, were extracted
from patient records using a checklist.

2.3. Sample preparation and data collection

According to the manufacturer’s instructions, the test strips
were placed at room temperature before performing the test.
Ten microliter capillary blood sample was obtained in the
tube up to one-third of the specified sample line. Then, a
drop of the sample was poured into the strip, and a drop of
sample dilution buffer (5 microliters) was added, and in less
than 10 minutes, the test result was interpreted according to
the kit guide. Immediately after the rapid test, we performed
a CT scan of the chest (as a reference test) for all patients.
An emergency medicine specialist interpreted the findings of
the lung CT.

2.4. Statistical analysis

Analysis was done using SPSS software (version 26). Findings
were expressed as mean + standard deviation, frequency, and
percentage. The screening characteristics of the rapid test
were calculated and reported in the form of sensitivity, speci-
ficity, positive and negative predictive value, and positive and
negative likelihood with a 95% confidence interval.

3. Results

3.1. Patient characteristics

In total, 183 people with an average age of 46.83 + 14.26
(range: 21-83) years were included in the study. More than
half of the patients were men (n: 116;63.4%). The most com-
mon symptoms upon arrival included weakness (76.5%) and
shortness of breath (73.9%). The most common underlying
diseases in the studied patients were hypertension (14.2%),
ischemic heart disease (13.7%), and diabetes (13.1%). The
detailed characteristics of the studied patients are presented
in Table 1.

3.2. Diagnostic value of the rapid test for COVID-
19

141 of the cases (77%) had COVID-19-related lung involve-
ment, and the rapid test was positive in 83 (45%) cases (the
results of the rapid test were uninterpretable for 5 patients).
Of the 83 patients who tested positive for COVID-19 based
on the rapid diagnostic test, all (100%) had positive chest CT
scans for COVID-19. Of the 100 patients who tested negative,
42 patients (42%) had negative chest CT findings for COVID-
19, and 58 patients (58%) had positive CT findings. Table
2 displays the diagnostic value of rapid SARS-CoV-2 antigen
test compared to CT. The sensitivity, specificity and accuracy
of the rapid SARS-CoV-2 antigen test in were 58.86, 100.00
and 68.30%, respectively.
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gE1DERH Characteristics of the study participants

Variable Number (%)
Age (year)

0-39.9 68 (37.2)
40-59.9 72 (39.3)
>60 43 (23.5)
Gender

Male 116 (63.4)
Female 67 (36.6)
Underlying disease

Diabetes mellitus 24 (13.1)
Cerebral vascular accident 1 (0.5)
Hypertension 26 (14.2)
Ischemic heart disease 25 (13.7)
Cancer 5(2.7)
Chronic Kidney Disease 2(1.1)
Habits

Smoking 14 (7.7)
Opium 2(1.1)
Alcohol 0 (0.0)
Presenting signs and symptoms

Fever 74 (40.4)
Weakness 140 (76.5)
Body ache 56 (30.6)
Cough 97 (53)
Abdominal pain 62 (33.9)
Dyspnea 138 (75.4)
Headache 95 (51.9)

VNP Diagnostic accuracy of the SARS-CoV-2 rapid antigen test

Character Value (95% Cl)
True negative 42

True positive 83

False positive 0

False negative 58
Sensitivity 58.86% (50.60-66.80)
Specificity 100.00% (91.59-100.00)

Positive predictive value
Negative Predictive Value
Positive Likelihood Ratio
Negative Likelihood Ratio 0.41(0.34-0.50)
Accuracy 68.30% (61.03-74.97)
Data are presented with 95% confidence interval (CI).
NaN: the calculation cannot be performed because the
values entered include one or more instances of zero.

100.00% (95.57-100.00)
42.00% (32.60-51.80)
Infinity (NaN-oo)

4, Discussion

In this study, we evaluated a rapid test for the detection of
SARS-CoV-2 specific antigen and compared the results with
CT as a reference standard. Based on the findings of this
study, the sensitivity of the rapid antigenic test for SARS-CoV-
2 was relatively low (58.86%), which leads to false negative re-
sults (58 cases) and many patients will be missed. The study
by Cheng et al. pointed out that the sensitivity of rapid anti-
gen tests is low compared to RT-qPCR and cannot be used
for screening [9]. Another study that measured the sensitiv-
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ity of the Respi-strip COVID-19 test, declared that the sensi-
tivity of the rapid antigen test is directly affected by the vi-
ral load. When the viral load decreases, the sensitivity de-
creases significantly[10]. Conversely, some studies show that
rapid antigen tests such as Panbio COVID-19 Ag can be used
in the screening process of detecting SARS-CoV-2 infection in
asymptomatic cases [11].

In this study, the specificity of the test was 100%. In line
with this result, in Flecha et al.’s study, the sensitivity and
specificity of the SARS-CoV-2 rapid antigen test were 70% and
100% compared to RT-PCR [12]. In general, this test suc-
cessfully identifies symptomatic patients or patients with a
high probability of transmitting the virus to others. These re-
sults are consistent with other studies in this field [13, 14]. Of
course, the true positive cases in this study were determined
by a CT scan. Lung involvement means they were more
likely to be in severe conditions, subsequently had higher vi-
ral loads. On the other hand, in true negative cases with no
lung involvement, the virus might not yet have a chance to
cause pneumonia, or in cases with potential immunodefi-
ciency, the negative CT result may not be accurate.

The positive predictive value was 100%, and the negative pre-
dictive value was 42%. Predictive value is affected by the
prevalence of the disease. Therefore, the current results are
affected by the high prevalence of the COVID-19 pandemic.
Since the prevalence is dynamic and changes over time, ex-
perts in this field should analyze these findings according to
the prevalence of SARS-CoV-2. Based on the likelihood ra-
tio, this test has a high validity to confirm COVID-19 in those
who are symptomatic but a relatively low value to rule out
SARS-CoV-2 infection. Favresse et al.’s study stated that rapid
antigen tests are unsuitable for mass screening because they
lead to a high rate of false positive and false negative results
[15].

The rapid antigen test of SARS-CoV-2 has some limitations.
The main limitation is its low sensitivity, which increases the
probability of false negative results in samples with low vi-
ral load. Mak et al. also reported that SARS-CoV-2 virus
infection cannot be ruled out with negative results of rapid
antigen tests, therefore the results should be confirmed by
RT-PCR test [16]. Antigen tests fail to screen asymptomatic
individuals. Soleimani et al. confirmed that rapid antigen
tests are more accurate in the first 5 days of the onset of
symptoms and when the viral load is high [17]. Linares et
al. raised the same issue. They stated that the sensitivity
of the rapid antigen test was 86.5% in patients whose symp-
toms started less than seven days ago. However, in patients
whose symptoms started more than seven days ago, the sen-
sitivity decreased to 53.8% with statistical significance [18].
Of course, different kits vary in sensitivity. The importance
of sensitivity and specificity for a diagnostic test is clear.
Nonetheless factors such as availability, low cost, time, and
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non-invasiveness should be considered. At the beginning of
the COVID-19 pandemic, the World Health Organization rec-
ommended that if rapid antigen tests were to be used, they
should have at least 80% sensitivity and 97% specificity. How-
ever, it later stated that an antigen test allows a rapid and in-
expensive diagnosis of SARS-CoV-2 in people with a high vi-
ral load and possibly a high likelihood of transmitting the in-
fection. Despite the lower sensitivity compared to molecular
tests, they can be helpful [19].

According to the present study, when using a rapid antigen
test in an emergency department, the clinical findings and
the severity of symptoms precedes the test result. Treatment
should start if the symptoms are severe, regardless of whether
the test result is negative. If the test result is positive, the
choice between outpatient or inpatient treatment should be
made based on symptoms. This test seems to be a proper
tool in the emergency department for managing the spread
of disease and timely treatment of infected people or areas
deprived of advanced health facilities, especially rural areas
[20]. Knowledge of this viral disease is new, and studies with
larger samples should be carried out in order to generalize
and compare with our results.

5. Limitation

Our study had some limitations. First of all, our data was
collected in a particular hospital setting in Iran so these re-
sults cannot be generalized to the general population. An-
other limitation is that we used CT as the standard reference,
which is not the gold standard for COVID-19 diagnosis.

6. Conclusion

Due to the relatively low sensitivity, the Rapid SARS-CoV-2
antigen test fails to screen for SARS-CoV-2 infection. How-
ever, it can be used to confirm the presence of the disease in
symptomatic individuals and reduce virus transmission dur-
ing the COVID-19 pandemic.
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