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ABSTRACT

Background: Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) rapidly transmit in general population, mainly
between health-care workers (HCWs) who are in close contact with
patients. Objective: To study the seropositivity of HCWs as a high-
risk group compared to general population.
Methods: 72 samples were obtained from HCWs working in Masih
Daneshvari hospital as one of the main COVID-19 admission
centers in Tehran, during April 4 to 6, 2020. Also we collected
2021 blood samples from general population. The SARS-CoV-2
specific IgM, and IgG antibodies in the collected serum specimens
were measured by commercial ELISA kits.
Results: Based on the clinical manifestations, 25.0%, 47.2%,
and 27.8% of HCWs were categorized as symptomatic with
typical symptoms, symptomatic with atypical symptoms, and
asymptomatic, respectively. Symptomatic individuals with typical
and atypical symptoms were 63.2% and 36.8% positive in RT-
PCR test, respectively. Anti-SARS-CoV-2 IgM and IgG antibodies
were detected in 15.3% and 27.8% of HCWs samples, respectively.
Antibody testing in the general population indicated that SARS-
CoV-2 specific IgM and IgG were found in (162/2021) 8%, and
(290/2021) 14.4%, respectively. The frequency of positive cases of
IgM and IgG were significantly increased in HCWs compared to
general population (p= 0.028 for IgM and p= 0.002 for IgG).
Conclusion: The frequency of SARS-CoV-2 specific antibodies in
HCWs was higher than general population indicating a higher viral
transmission via close exposure with COVID-19 patients.
Keywords: COVID-19, ELISA, General Population, Health-Care
Workers, SARS-CoV-2, Seroprevalence
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INTRODUCTION

Since the occurrence of the coronavirus
disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2) in Wuhan, China, in
December 2019, it has quickly spread around
the world (1, 2). SARS-CoV-2 is a RNA virus
in the Coronaviridae family which classified
as a new beta-coronavirus (3). COVID-19
considered third coronavirus pandemic after
severe acute respiratory syndrome (SARS)
and Middle East respiratory syndrome
(MERS) in 2002 and 2012, respectively (4).

The most common presenting symptoms in
COVID-19 patients are cough, fever, dyspnea,
myalgia, diarrhea, and nausea and vomiting
(5, 6). The manifestations of COVID-19 can
be varied ranging from asymptomatic, or
mild disease to severe pneumonia or multi-
organ failure (6-8). COVID-19 diagnosis is
mostly based on the clinical manifestation,
physical examination, CT scan and laboratory
tests including real-time reverse transcriptase
polymerase chain reaction (RT-PCR) (9,
10). Immune-based assesses including
lateral flow immunoassay test, enzyme-
linked immunosorbent assay (ELISA) and
chemiluminescent immunoassay could also
be used as diagnostic aids in COVID-19
accompany with clinical, CT, and molecular
findings (2, 10-12).

One of the key characters of SARS-CoV-2
is the extremely contagious rate of virus that is
mainly spread viarespiratory droplets or direct
contacts. In this context, the transmission of
SARS-CoV-2 can rapidly occur human-to-
human, mainly between family members
and health-care workers (HCWs) in the
hospital setting who are in close contact with
symptomatic patients (5). Therefore, HCWs
are one of the major high-risk population for
infection with SARS-CoV-2. As mentioned
earlier, infection with SARS-CoV-2 could be
asymptomatic, suggesting the potential for
virus transmission regardless of symptoms
(13). In another word, asymptomatic patients
have been proven to be contagious and
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accordingly pose a substantial challenge in
infection control (7). Hence, the prevalence of
SARS-CoV-2 infection in this population may
be ignored or underestimated, which demands
to focus on the epidemiological investigation
of asymptomatic cases. To find the prevalence
of the infected persons, RT-PCR is not
beneficial to detect past infection, however,
serological assays can detect both active and
past infections if apply in the accurate time
after symptoms onset (14, 15). Serological
testing in a large population provides better
insight into the COVID-19 epidemiology and
helps the policy-decision makers have better
strategy to fight against SARS-CoV-2 silent
transmission in the community. Therefore,
we persuade to estimate the seropositivity of
HCWs as a high-risk group compared to the
general population as a low-risk group.

MATERIALS AND METHODS

Sample Collection

In this cross-sectional study, 72 whole blood
were collected from HCWs (doctors, nurses,
allied health professionals, administrators and
others; 37.5% male) who have been working
in Masih Daneshvari hospital as one of the
main COVID-19 admission centers in Tehran,
during April 4 to 6, 2020. All HCWs completed
a questionnaire regarding general descriptions
and current and previous COVID-19 symptoms,
date of corresponding symptoms onset, chest
CT scan findings, and real-time RT-PCR
results. According to the clinical presentation
on the day of sampling or during the preceding
2 months, the HCWs were categorized into
three groups. The HCWs who had two or more
symptoms of fever (greater than 37.8°C), cough,
shortness of breath and loss of the senses of
smell and taste were classified as symptomatic
with typical symptoms groups. The individuals
were considered as symptomatic with atypical
symptoms if they had symptoms included chills,
weakness, malaise, rhinorrhea, hyperhidrosis,
fatigue, sore throat, myalgia, headache,
nausea, and diarrhea. And subjects with no
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symptoms classified as asymptomatic group
(16, 17). Besides, 2021 whole blood samples
were obtained from low risk general population
(74.5% male) who has been working in private
sectors and governmental organizations outside
of the health system. Sera were separated using
centrifugation and stored at -20 °C until use in
the serology assay. This study was approved
by Medical Ethical Committee of Shahid
Beheshti University of Medical Sciences (IR.
SBMU.RETECH.REC.1399.055).  Written
informed consent was obtained from all
HCWs participants. Data records for general
population were anonymous, so informed
consent was waived for this group.

SARS-CoV-2  Specific IgM, and IgG
Antibodies Detection Using ELISA

IgM, and IgG antibodies specific to SARS-
CoV-2 nucleocapsid antigen were detected
in serum specimens using corresponding
ELISA kits (Pishtaz Teb Diagnostics, Tehran,
Iran; cat. numbers: PT-CoV2 IgM-96, and PT-
CoV2 1gG-96) according to manufacturer’s
instructions. Briefly, the serum samples were
diluted 1:100 in assay buffer (and incubated
for 20 min at room temperature in case of
IgM detection) before adding into appropriate
wells. One hundred microliters of each
positive and negative control sera and 1:100
diluted serum specimens were added into
appropriate wells. After 30 min incubation
at 37 °C, the well contents were flicked and
washed 5 times using working wash buffer.
Next, 100 ul of appropriate conjugates (anti-
human IgM-HRP, or anti-human IgG-HRP)
were applied into the wells and incubated
for 30 min at 37 °C. After washing the wells
for 5 times, 100 pl of chromogenic substrate
was dispensed into the wells. All plates were
incubated at room temperature and darkness
for 15 min in order to develop the color. The
reaction was then stopped by adding 100 pl
stop solution, and the optical densities of the
wells were measured at 450 nm as well as
630 nm as the reference filter using ELISA
reader (BioTek Instrument Inc., Winooski,
VT, USA). Both negative and positive controls

84

were included in all assays. Test values were
calculated as sample ODs divided by cut-
off index as instructed by the manufacturer.
Those test values above 1.1 and below 0.9
were considered positive and negative,
respectively, while those values between 0.9
and 1.1 considered to be borderline.

Statistical Analysis

The data was analyzed using SPSS 22.0
software (SPSS Inc., Chicago, IL, USA)
and GraphPad Prism software version 8.0
(GraphPad Software, Inc., San Diego, USA).
Continuous variables were displayed as
meantstandard deviation (mean+SD) and
categorical variables were reported as counts
and percentages. All groups were tested for
normal distribution using the Shapiro—Wilk
test. Data are reported as the median and mean
+ standard deviation for each group. Mann—
Whitney U test was used for non-parametric
comparisons. A p-value less than 0.05 was
considered to be statistically significant.
Asterisks *, ** and *** were used in order
to show those p-values between 0.01-0.05,
0.001-0.01, and 0.0001-0.001, respectively.

RESULTS

Of 72 HCWs enrolled in the study, 62.5%
were female and mean of age was 39.7 years
(95% CI, 37.9-41.6) (Table 1). Based on the
clinical manifestations, 25.0% (18/72), 47.2%
(34/72), and 27.8% (20/72) of HCWs were
categorized as symptomatic with typical
symptoms, symptomatic with atypical
symptoms, and asymptomatic, respectively.
The median time of symptom onset to blood
sampling was 29 days (95% CI, 25-36) with
range of 5-49 days. Chest CT patterns in
the favor of COVID-19 and SARS-CoV-2
RNAs were found in 26.3% (10/38) and
38.8% (19/49) of HCWs, respectively (Table
1). Symptomatic individuals with typical and
atypical symptoms were 63.2% and 36.8%
positive in RT-PCR test, respectively.
Anti-SARS-CoV-2 IgM and IgG antibodies
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Table 1. Demographic and clinical characteristics of 72 enrolled health-care workers

Characteristic Results
Age (years), Mean+SD 39.747.53, (95% CI, 37.9-41.6)
Range of 23-66
Male 37.5% (27/72)
Female 62.5% (45/72)
SARS-CoV-2 RT-PCR
Positive 38.8% (19/49)
Negative 61.2% (30/49)
Lung CT scan finding
Positive 26.3% (10/38)
Negative 73.7% (28/38)

Table 2. Serological detection of anti-SARS-CoV-2 antibodies in health-care workers and

general population

Ab (5) Positive

Health-care workers IgM 15.3% (11/72)

IgG 27.8% (20/72)

IgM and/or I1gG 31.9% (23/72)

IgM and/IgG 12.5% (9/72)

General population IgM 8% (162/2021)
IgG 14.4% (290/2021)
IgM and/or I1gG 17.8% (359/2021)

IgM and/IgG IgM and/IgG

Table 3. SARS-CoV-2 viral RNA and antibody in the three categorized groups of health-care

workers

Test Symptomatic with Symptomatic with Asymptomatic
typical symptoms atypical symptoms
RT-PCR 63.2% (12/19) 36.8% (7/19) 0.0% (0/10)
IgM 22.2% (4/18) 17.6% (6/34) 5% (1/20)
IeG 61.1% (11/18) 23.5% (8/34) 5% (1/20)
IeM/IgG 61.1% (11/18) 32.4% (11/34) 5% (1/20)

were detected in 15.3% (11/72) and 27.8%
(20/72) of HCWs samples, respectively (Table
2). In the symptomatic persons with typical
symptoms, IgM, and IgG were positive in
22.2% and 61.1%, respectively. However, in
lower frequency IgM, and IgG were found in
17.6% and 23.5%, in symptomatic HCWs with
atypical symptoms, respectively (Table 3 and
supplementary Table 1). Anti-SARS-CoV-2
IgM were detectable in 26.3% and 13.3% of
HCWs with positive and negative RT-PCR,
respectively. In addition, anti-SARS-CoV-2
IgM was identified in 33.3% of HCWs with
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typical symptoms and positive RT-PCR
(Supplementary Table 1). Analysis of IgG
antibody indicated that 68.4%, and 10% of
HCWs with positive and negative RT-PCR
had correspondingly anti-SARS-CoV-2 IgG.
Most of IgG positive HCWs (75%; 9/12) were
belong to subjects with typical symptoms.
Antibody testing in the general population
indicated that SARS-CoV-2 specific IgM
and IgG were found in (162/2021) 8%, and
(290/2021) 14.4%, respectively (Table 2).
Combination of SARS-CoV-2 IgM and/or
IgG could slightly increase the frequency
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of virus exposure subjects to 17.8%. The
frequency of positive cases of IgM and
IgG were significantly increased in HCWs
compared to the general population (P=0.028
for IgM and P=0.002 for IgG). Additionally,
the mean of sample to cut off value of IgM
and IgG showed that both SARS-CoV-2 IgM
(mean£SD: 1.03+2.75) (P=0.002) and IgG
(mean£SD: 2.31+4.42) (P=0.001) in HCWs
were significantly higher than those in the
general population (Figure 1).
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Figure 1. Comparison of SARS-CoV-2 specific
IgM, and IgG antibodies in high risk health-care
workers and low risk general population

DISCUSSION

Today, the COVID-19 pandemic is the major
challenge for public health systems globally
(18). It is well-known that SARS-CoV-2
has ability to transmit through respiratory
tract by infected droplets between people
via close contact. The highest viral load is
seen in COVID-19 patients near symptoms
presentation, which could be an explanation
for the fast-spreading nature of this pandemic
(19). Like MERS-CoV and SARS-CoV,
transmission of SARS-CoV-2 can mainly
occur between HCWs employed in the hospital
setting who are in close contact with patients
(6, 20). Therefore, HCWs are a major high-risk
population for infection with SARS-CoV-2.
On the other hand, infection with SARS-
CoV-2 could be asymptomatic or cause mild
and nonspecific symptoms, which intensify
the spread of COVID-19 in the community
and accordingly pose a substantial challenge
in infection control. Hence, focusing on the
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epidemiological investigation of asymptomatic
cases as well as HCWs in terms of active
and past exposure to SARS-CoV-2 could be
important in understanding real situation of
virus transmission in the society. Obviously,
early and accurate screening of infected
persons with SARS-CoV-2 or asymptomatic
carriers could be crucial in preventing the
virus spreading.

In the current study, the majority
of enrolled HCWs (72.2%) manifested
COVID-19 typical and atypical symptoms.
In this regard, COVID-19 was confirmed in
38.8% of HCWs by SARS-COV-2 specific RT-
PCR. Serological findings revealed that 31.9%
of HCWs had detectable IgM and/or IgG to
SARS-CoV-2 in their serum. Interestingly,
the proportion of infected HCWs reached
68.4% whenever the combination of RT-
PCR along with serology results used for
analysis of active or past exposure to the
SARS-CoV-2. In 16.7% (5/30) of individuals
with undetectable viral RNA, IgM/IgG
were positive that indicated the importance
of both molecular and serological testing
for more efficient case finding approaches
as mentioned in other studies (15, 21-23). In
one case, following IgM positivity for SARS-
CoV-2, the COVID-19 was confirmed by RT-
PCR. In a study conducted by Delgado and
colleagues, the rate of SARS-CoV-2 infection
was investigated in HCWs and personnel
of a large public hospital in Madrid, Spain
during March 2020 (24). The SARS-CoV-2
infection was confirmed in 38% of enrolled
HCWs using RT-PCR method. There were
no significant differences in the frequency
of positive subjects who had close contact
with COVID-19 patients and clerical,
administrative or laboratory personnel
without direct contact with patients (24). The
reported percentage of the infection rate in
HCWs is in line with our findings with 38.8%
of PCR confirmed HCWs cases. In another
study in two Dutch hospitals, March 2020,
6% of HCWs were confirmed for SARS-
CoV-2 infection using RT-PCR specific to the
E-gene of the virus. Fever and/or coughing
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and/or shortness of breath were reported in
92% HCWs (25). Hunter et al. studied SARS-
CoV-2 incidence in 1654 staff (mainly hospital
employees and local general practitioners)
in an English hospital. They pointed out that
RdRp gene of SARS-CoV-2 was detected in
14% of HCWs (26). Interestingly, nonclinical
staff had similar positivity rates compared
to frontline staff and thus isolation protocols
and personal protective equipment appear
sufficient to prevent high levels of nosocomial
transmission to frontline staff (26). The
applied methodology in these works was
different from WHO recommendation for
detection of at least two different targets on
the COVID-19 virus genome in RT-PCR
(27). In addition, Corman et al. suggested
confirmatory testing with the RdRp gene
after the first-line screening using E gene
of SARS-CoV-2 (7). Thus, it might lead to
a lower sensitivity of RT-PCR in finding
infected individuals. In addition, the sampling
method of oropharyngeal swabbing with
32% sensitivity is not the optimum sample
for the molecular testing in COVID-19 (28).
Thus, the lower frequency of SARS-CoV-2
infected HCWs in these studies might be due
to major false negative results. To the best of
our knowledge there is no published work on
serology assay on HCWs, thus, we could not
compare our findings with others.

Antibody testing in the general population
as a low risk group indicated that SARS-
CoV-2 specific IgM, and IgG were found
in 8%, and 14.4%, respectively. Cumulative
frequency of virus exposure in general
population was 17.8% if the presence of IgM
and/or IgG would be considered for analysis.
It is noteworthy to note that sensitivity and
specificity of SARS-CoV-2 ELISA kits were
79.4%, 97.3% in case of IgM and 98.3% and
94.1% for IgG, respectively. The positive
predictive value and negative predicated value
basically affected by the disease prevalence.
Based on recently published work, the
prevalence of COVID-19 in Tehran was 16.3%
during April 17 and June 2, 2020 that showed
overall agreement with our findings in HCWs
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and GPs (29). Thus, the positive predictive
value and negative predicated value were 47%
and 54% for IgM and 53% and 48% for IgG,
respectively. In one published data, Shakiba
et al. reported seroprevalence of COVID-19
in 196 household from Guilan province, one
of the SARS-CoV-2 epicenters in Iran (30).
The authors used VivaDiag rapid test to detect
IgM/IgG against COVID-19 (VivaChek
Biotech, Hangzhou, China) and showed that
the prevalence of seropositivity was 22% and
test performance adjusted prevalence was
33% (30). The higher reported prevalence
in Guilan during April 2020 is compatible
with the higher identified infected cases at
that time compared to our enrolled general
population from Tehran during April 2020. In
this regard, Bendavid et al. reported that the
frequency of anti-SARS-CoV-2 antibodies
was 2.8% using a lateral flow immunoassay
in the community of Los Angeles County
which was substantially greater than the
cumulative number of confirmed cases in
the county at the same time (31). The author
declared that the reported prevalence could
change with new information on the accuracy
of the applied test kits. In a cross-sectional
study during the outbreak of COVID-19 in
Milan, the presence of anti-SARS-CoV-2
IgM/IgG antibodies to nucleocapsid protein
was assessed by a lateral flow immunoassay
(32). SARS-CoV-2 seroprevalence was found
in 4.4-10.8% of healthy adults by the end
of April in Mialn, Italy (32). Overall, the
observed differences in the seroprevalence of
SARS-CoV-2 in different studies around the
word could be originated by the assay features
(type of assay, sensitivity and specificity, and
applied virus antigen in those assays) and
the infection rates in the time of sampling.
Additionally, our results indicated that titer of
SARS-CoV-2 specific IgM and IgG in HCWs
were significantly higher than those in the
general population (Figure 1) that implied
on higher risk of infection in this group
due to different causes such as close contact
with patients. HCWs are encountering some
pressure and facing challenges including
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a high risk of infection, and shortage of
equipment for emergency situation.

This study has limitations. Small
sample size of HCWs which needs to be
studied in larger sample in a multicentric
study. In addition, self-reporting of clinical
manifestation by HCWs could decrease
precision of our study. Regards to general
population, selection bias should be considered
because symptomatic and asymptomatic
cases were not excluded by an examination.
This bias could increase the seropositivity in
the studied population.

In conclusion, although RT-PCR
diagnostics will still be vital for identifying
acute infection, serological assays could be
very essential for identifying the asymptomatic
SARS-CoV-2 infected persons, as well as fast
screening of HCWs who are at risk of virus
infection via their directly and close contact
exposure. In addition, combination of serology
and molecular techniques could improve
the efficiency of case finding approaches in
COVID-19 epidemiological studies, which
is critical for public health policies for
management of the COVID-19. Serological
testing in large population provide better
insight into the COVID-19 epidemiology and
helps the policy-decision makers have better
approach for fighting against SARS-CoV-2
spread in the community.
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Supplementary Table 1. SARS-CoV-2 related lab findings in health-care workers groups’ divided
based on clinical symptoms

Code Age SEX SARS- Anti-SARS- Anti-SARS-  Groups based on symptoms
(Year) CoV-2 PCR CoV2IgM* CoV-2IgG*
1 40 Female NA 0.16 0.04 Symptomatic with typical
symptoms
2 36 Female Negative 0.09 0.05 Symptomatic with typical
symptoms
3 43 Female NA 0.04 0.01 Asymptomatic
4 41 Male Negative 0.32 0.03 Symptomatic with typical
symptoms
5 42 Male Negative 0.18 0.07 Symptomatic with typical
symptoms
6 48 Female Positive 44 19.41 Symptomatic with typical
symptoms
7 43 Female Positive 0.51 9.22 Symptomatic with typical
Ssymptoms
8 NA Female Positive 11 12.24 Symptomatic with typical
symptoms
9 45 Female Positive 0.23 6.83 Symptomatic with typical
Ssymptoms
10 44 Male Positive 14.82 19.5 Symptomatic with typical
Ssymptoms
11 33 Female NA 6.09 14.22 Symptomatic with typical
Ssymptoms
12 37 Female Positive 0.3 5.23 Symptomatic with typical
Symptoms
13 24 Female Positive 0.04 0.03 Symptomatic with typical
Ssymptoms
14 23 Female Positive 0.36 0.05 Symptomatic with typical
Symptoms
15 32 Female Negative 0.07 0.07 Symptomatic with typical
Ssymptoms
16 31 Female Negative 0.44 0.06 Symptomatic with typical
Symptoms
17 50 Female Positive 0.04 14.1 Symptomatic with typical
symptoms
18 36 Female Positive 1.77 0.66 Symptomatic with typical
symptoms
19 49 Male Negative 0.05 0.23 Symptomatic with typical
Ssymptoms
20 47 Male Negative 0.04 0.05 Asymptomatic
21 37 Female Negative 4.1 0.04 Symptomatic with typical
symptoms
22 30 Female Positive 2.66 14.5 Symptomatic with typical
Ssymptoms
23 44 Female NA 2.74 15.15 Symptomatic with typical
Symptoms
24 32 Female Positive 0.12 0.16 Symptomatic with typical
Symptoms
25 47 Female Negative 0.04 0.09 Asymptomatic
26 45 Female Negative 0.43 0.03 Symptomatic with typical
Symptoms
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27 35 Female Positive 0.18 2.06 Symptomatic with typical
symptoms

28 45 Male NA 0.06 0.03 Asymptomatic

29 52 Male Negative 0.04 0.03 Symptomatic with typical
symptoms

30 33 Male NA 0.03 0.05 Symptomatic with typical
symptoms

31 33 Male NA 0.03 0.07 Symptomatic with typical
symptoms

32 44 Female Negative 0.05 0.05 Symptomatic with typical
symptoms

33 38 Female Negative 0.2 0.04 Asymptomatic

34 34 Male Negative 0.04 0.05 Asymptomatic

35 35 Male NA 0.06 0.03 Symptomatic with typical
symptoms

36 43 Female NA 0.32 0.06 Asymptomatic

37 45 Female Negative 0.32 0.03 Asymptomatic

38 44 Female Negative 0.05 0.03 Asymptomatic

39 42 Male Positive 0.85 0.89 Symptomatic with typical
symptoms

40 45 Female NA 0.05 0.09 Symptomatic with typical
symptoms

41 33 Female Negative 15.23 11.32 Symptomatic with typical
symptoms

42 43 Female NA 0.07 0.03 Symptomatic with typical
symptoms

43 36 Male Negative 0.12 0.06 Asymptomatic

44 36 Male Negative 0.04 0.43 Symptomatic with typical
symptoms

45 33 Male Positive 0.05 0.06 Symptomatic with typical
symptoms

46 48 Male Negative 0.24 0.31 Asymptomatic

47 NA Male Positive 3.36 15.61 Symptomatic with typical
Ssymptoms

48 46 Female Negative 0.45 0.03 Symptomatic with typical
symptoms

49 48 Female Negative 0.04 0.02 Asymptomatic

50 37 Male Negative 0.15 0.05 Symptomatic with typical
symptoms

51 40 Female Negative 0.17 0.05 Symptomatic with typical
symptoms

52 36 Male Negative 0.12 0.05 Symptomatic with typical
symptoms

53 38 Female Negative 0.03 0.05 Symptomatic with typical
symptoms

54 49 Male NA 0.06 0.03 Asymptomatic

55 42 Female Negative 0.3 0.27 Symptomatic with typical
symptoms

56 41 Female Negative 2.02 4.69 Asymptomatic

57 37 Female NA 0.06 0.03 Asymptomatic

58 28 Female NA 0.11 0.02 Asymptomatic

59 50 Female Negative 0.24 2.94 Symptomatic with typical
symptoms

60 27 Male Negative 0.256 0.077 Symptomatic with typical
symptoms
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61 NA Female Positive 0.388 391 Symptomatic with typical
symptoms

62 46 Female Positive 0.655 25.577 Symptomatic with typical
symptoms

63 29 Male Negative 0.202 0.346 Symptomatic with typical
Ssymptoms

64 31 Female NA 0.186 0.109 Asymptomatic

65 66 Female Positive 0.713 2.378 Symptomatic with typical
Symptoms

66 41 Male NA 0.547 0.679 Asymptomatic

67 NA Male NA 0.24 0.122 Asymptomatic

68 NA Male NA 0.229 0.09 Asymptomatic

69 NA Male NA 0.36 13.333 Symptomatic with typical
symptoms

70 37 Female Positive 0.213 0.615 Symptomatic with typical
symptoms

71 NA Male NA 0.826 10.474 Symptomatic with typical
Ssymptoms

72 35 Female NA 0.248 7.801 Symptomatic with typical
symptoms

NA: not available; *Test values were calculated as sample ODs divided by cut-off index. Those test values above
1.1 and below 0.9 were considered positive and negative, respectively, while those values between 0.9 and 1.1
considered to be borderline.
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