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Abstract

Backgrounds: Many reported rates of positive results by nicking enzyme amplification reaction
(NEAR) applied together with the Abbott ID NOW™ COVID-19 (AIN) test and dry patient samples
is lower than rates provided by other nucleic acid amplification tests. Few studies have used fresh
samples, however. Methods: We conducted this retrospective study using fresh samples to determine
the correlations among fever, associated symptoms, and the NEAR detection rate. Quarantined cases
of suspected SARS-CoV-2 infection at Kunimoto ENT clinic (Jan 14, 2022-May 7, 2023) who had been
in close contact with SARS-CoV-2-infected individuals were enrolled. Specimens were collected by
the thin-diameter nasal sterile swab from the nasopharynx and examined immediately. We evaluated
the positive-result rates, fever, and symptoms. Results: The total number of close-contact patients
evaluated was 661 and AIN-positive cases was 427. The detection rate in the fever >37.4°C patients
was 97% (257/266), significantly higher than the corresponding rate in the <37.4°C patients (170/395)
(p<0.00001). The detection rate in the patients with <1 symptoms other than fever was 98% (394/402).
Conclusions: These results suggest that the AIN results are sufficiently dependable when fresh
samples are obtained from patients with a fever 237.4°C, and with more than one symptom.

Keywords: SARS-CoV-2; COVID-19; Abott ID NOW; NEAR; NAAT

1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the accompanying disease
COVID-19, the first outbreak of which was in China in December 2019, became a worldwide
pandemic by 2020. The frequency of deaths due to severe COVID-19 has decreased due to the spread
of vaccination, the development of guidelines, and the development of antiviral drugs. On May 8,
2023, the new coronavirus infection was reclassified in Japan from Category 2 in which can the
government to recommend hospitalization, restrict work, and request that people refrain from going
out the less severe Category 5. However, even in Japan, the severity level of COVID-19 is higher than
that of influenza [1,2], and COVID-19 can leave serious sequelae [3]. Antiviral drugs have been
reported to reduce the severity of COVID-19 and the frequency of hospitalization [4]. It is thus
important that clinicians make an early definitive diagnosis of COVID-19 and administer the
appropriate treatment to high-risk patients, in part because this will contribute to the maintenance of
a healthy population by controlling the pandemic, the number of deaths, and the number of patients
with sequelae.

The most accurate and sensitive method for the diagnosis of SARS-CoV-2 infection at this time
is the nucleic acid amplification test (NAAT) provided by a reverse transcription-polymerase chain
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reaction (RT-PCR). Since the most advanced equipment for virus detection by RT-PCR requires a
certain level of technology, expensive equipment, and a large installation space for data processing,
many clinicians are obliged to request testing by a specialized laboratory that uses patient materials
collected at general medical facilities, and it takes more than a half day (including the time to keep
and transfer the materials) to obtain the results. However, there are also testing devices on the market
that can be used in general medical facilities and can obtain results within 1 hour by using constant-
temperature nucleic acid amplification and nucleic acid labeling in combination. One example of
these devices is the Abbott ID NOW™ (AIN) test, which uses a NAAT that applies the method known
as nicking enzyme amplification reaction (NEAR), which proceeds with an isothermal reaction. It
takes <12 min to get the results and the device can be installed in small areas of general clinics.
However, in an earlier study that used dried samples, the original (2019) version of the AIN test did
not show superior sensitivity or accuracy compared to other NAATs [5,6].

In the treatment of infectious diseases, it is especially important for clinicians to know the precise
extent of symptoms that are reflected in the positive results of a test. For example, in clinical settings
the positivity rate of influenza antigen tests is low immediately after a patient’s fever, and it is
common for retests to be positive when patients' symptoms worsen. If COVID-19 is suspected, data
regarding how close fever and other symptoms correlate with the positivity rate would be extremely
helpful to medical personnel seeking to diagnose symptomatic patients. However, our research of
the relevant literature did not identify any studies that examined a sufficient number of cases to
determine which if any symptoms can be detected by the AIN with the use of fresh patient samples.

During the period when COVID-19 was classified as a Category 2 infectious disease in Japan,
individuals who were in close contact with a person who had been infected with SARS-CoV-2 were
forcibly quarantined by law, and most of these close-contact individuals who developed a fever
during the isolation period were later confirmed to have COVID-19. In the present study, we
compared the presence and absence of symptoms in close-contact individuals who were treated
during the Category 2 period, focusing on their fever status, associated symptoms, and AIN results.

The current Abbott ID NOW device is an updated version, but the original 2019 version was
used in this study, and the method of collection from the nasopharynx did not deviate from the
original version's package insert.

2. Materials and Methods
2.1. Study Design and Sample

The study protocol was approved by the Ethics Committee of the HIROSHIMA Prefectural
Medical Association (Hirokenrin-0030, November-18th, 2024). This retrospective study using was
conducted in Japan. In accordance with the notification by Japan's Ministry of Health, Labor and
Welfare (MHLW), SARS-CoV-2 NAATs administered with special public support had been used
before May 7, 2023 for (i) individuals who had been in close contact with someone who had a
confirmed SARS-CoV-2 infection (after the MHLW's notification change, this was modified as
individuals with symptoms), (ii) patients with severe symptoms suspected of COVID-19, (iii) those
with prolonged symptoms suspected of COVID-19, and (iv) patients who had serious underlying
diseases even during a short period after the suspected onset of COVID-19.

Our present study population was comprised of individuals who had reported being in close
contact with one or more SARS-CoV-2-infected persons. Each of the study subjects' cases was
investigated with an AIN administered at the Kunimoto ENT Clinic (Hiroshima, Japan) between
January 14, 2022, and May 7, 2023 (the end of Category 2). Each subject's testing was covered by
Japan's national healthcare insurance. In Japan, BA.5 replaced BA.2 around July 2022 [7] and most of
this study sample is believed to be the Omicron variants.
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2.2. Data Collection

The subjects (or their guardians of children and people with intellectual disabilities and
dementia) choose one NAAT method after the advantages and disadvantages of the RT-PCR and
NEAR methods were fully explained to them, i.e., RT-PCR is more sensitive and accurate, but it takes
longer to obtain results.

The value of the subject's maximum fever from onset and complaints (excluding fever) were
collected without questionnaires over the phone or face-to-face at the subject's first visit to the clinic;
personal protective equipment (PPE) was used. And those data were exactly written on medical
records, Complaints (i.e., pharyngeal pain, cough, headache/heaviness, general fatigue, nasal
discharge, joint pain, gastrointestinal symptoms, ague, hoarseness, taste disorder, dyspnea, olfactory
disorders, and dysphagia) on medical records were analyzed as symptoms. Systemic findings (heart
sounds, respiratory sounds) and local findings (mouth, nose, pharyngeal cavity, and epiglottis, with
the addition of the eardrums in children) were assessed at the Kunimoto ENT Clinic's fever-
outpatient center (with PPE).

2.3. Sample Collection

Samples for the NEAR method were collected from only one side of the subject's nasopharynx
by slowly rotating a thin diameter 'Ex swab 002 nasal sterile swab R’ (Copan Italia, Brescia, Italy) after
the swab reached the nasopharynx. All of the samples obtained were immediately assessed at the
Clinic with the Abbott ID NOW™ COVID-19 (AIN) test (Abbott Global Point of Care, Charlottesville,
VA, USA) while they were fresh.

2.4. Statistical Analysis

All source data was separated from the computer and stored in a highly secure location, and
anonymized data was shared with co-authors and used for analysis. The anonymous data was
accessed for research purposes in 4/May/2025 format.

The significance of differences among the subjects’ data were examined with the x2-test.

3. Results

The total number of tests performed with AIN for SARS-CoV-2 at the fever outpatient clinic of
the Kunimoto ENT clinic during the study period was 661. The total number of subjects with a
positive SARS-CoV-2 result was 427 (65% positive rate).

It is also possible to use the AIN test for infants by using a fine-diameter swab. Figure 1 depicts
the age distribution of the study subjects for whom the AIN was applied. There were bimodal breaks
in the 0- to 15-year-old and 36- to 50-year-old groups. Our comparison of the aggregate of the <5-
year-old subjects and the >6-year-old subjects revealed that the positive-detection rate was
significantly lower in the former subjects (p=0.0027).

100
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Figure 1. The age distribution of the close-contact subjects who were shown to be SARS-CoV-2-positive by the
Abbott ID NOW test. The positivity rate among the subjects <5 years old was significantly lower than that of the
subjects >6 years old. *p<0.005, x2-test.
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Symptoms other than fever were documented in 394 subjects: one symptom, n=114; two
symptoms, n=140; three symptoms, n=92; four symptoms, n=40; five symptoms, n=7; and six
symptoms, n=1. Figure 2 illustrates the frequencies of fever and symptoms other than fever in the
SARS-CoV-2-positive cases revealed by AIN. At the time of the initial visit, the fever rate of the
positive patients was 60%, and the most common symptoms were cough and pharyngeal pain (Figure
2). There were also symptoms concerning taste disorder, olfactory disorders, and dyspnea (Figure 2).

Symptom (No.) Positive rate (%)

37.4 °C=fever(257)
pharyngeal pain (218)
cough (168)
headache-heaviness (88)
nasal discharge (80)
general fatigue (74)

joint pain (41)
gastrointestinal symptoms (19)
ague (11)

hoarsness (9)

taste disorder (7)
dyspnea (4)

olfactory disorders (3)
dysphagia (3)
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Figure 2. The frequencies of fever >37.4°C and other symptoms in the SARS-CoV-2-positive close contacts for
COVID-19.

We compared the presence or absence of fever and the positivity rate when the NEAR method
was used (Table 1, Figure 3). The positivity rate was 97% (257/266) in the presence of fever >37.4°C,
which was significantly higher compared to the presence of fever <37.4°C (170/395, 43%) (p<0.000001).

Table 1. The SARS-CoV-2 positivity rate among the subjects who had been in close contact with COVID-19 as
shown by the NEAR method using the Abbott ID NOW test.

SARS-CoV-  Total <37.4°C >37.4°C  37.4°-37.9°C 38°-38.9°C 39°-39.9°C  >39.9°C

2
n 661 395 266 87 122 49 8
Positive 427 170 257 80 122 48 7
Negative 234 225 9 7 0 1 1
Rate (%) 65 43 97 92 100 98 n.d.
p-value - - <0.000001 <0.000001 <0.000001 <0.000001 n.d.

The detection rate was 97% for fevers >37.4°C (257/266). n.d.: not done. NEAR: nicking enzyme amplification

reaction.
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Figure 3. The fever distribution of the close contacts with SARS-CoV-2 positivity shown by the Abott ID NOW
test. The positive detection rate among those with a fever <37.4°C is shown (170/395, 43%). Comparing the cases
with a fever <37.4°C to those with fever >37.4°C and to each fever group revealed that the SARS-CoV-2 positivity
rate in the <37.4°C group was significantly lower. tp<0.000001 by x2-test. The exothermic layer ranges 37.4°—
37.9°C, 38.0°-38.9°C, and 39.0°-39.9°C each had a significantly higher positivity rate compared to the <37.4°C
group (p<0.000001).

Even among the close contacts without symptoms (fever or other symptoms), 12% of the AIN
results were positive (Tables 2). In the AIN-tested subjects, the positivity rate for fever was 97%
(257/266), that for symptoms alone other than fever was 99% (141/143) and that for both symptoms
and fever were 98% (253/259). The positivity rate for symptoms (both plus alone)was 99% (394/402).

Table 2. Table 2. The frequencies of fever and symptoms other than fever in the SARS-CoV-2-positive close
contacts for COVID-19 detected with NEAR using AIN.

SARS-CoV-2 Total Both Other symptoms* Fever alone Neither
alone
n 661 259 143 7 252
Positive 427 253 141 4 29
Negative 234 6 2 3 223
Rate (%) 65 98 99 57 12

*The symptoms other than fever were pharyngeal pain, cough, headache/heaviness, general fatigue, nasal
discharge, joint pain, gastrointestinal symptoms, ague, hoarseness, taste disorder, dyspnea, olfactory disorders,
and dysphagia. Fever was >37.4°C . AIN: Abbott ID NOW™ COVID-19 test, NEAR: nicking enzyme

amplification reaction.

4. Discussion

At the beginning of this investigation's study period, the SARS-CoV-2 nucleic acid test with the
highest detection sensitivity in Japan was the RT-PCR method using the Cobas system, and the
nucleic acid test with the shortest detection time was the NEAR method using the Abbott ID NOW
device. Among the subjects enrolled in this study, the SARS-CoV-2 nucleic acid test method was
selected by the subjects themselves after they had received an explanation of the advantages and
disadvantages of both RT-PCR, which has good sensitivity at the time of testing but requires a longer
time to get the result, and NEAR, which provides results within a short period of time but does not
have high positive sensitivity. Of the 737 individuals in this study who had been in close contact with
someone who had COVID-19, 661 chose the NEAR method and 76 chose RT-PCR (Data not shown).
People generally tend to choose a test that provides its result faster.

A comparison of the current limits of positive detection of RT-PCR and NEAR using the Cobas
system and a diluent has been reported; Fung et al. directly compared the SARS-CoV-2 analytical
limits of detection using serial dilutions in vitro, and they reported that the limits of detection of the
Cobas analyzer ranged from <10 to 74 copies/mL and those for sample point-of-care instruments (e.g.,
the Abbott ID NOW) were 167-511 copies/mL [8]. These data demonstrated that the Cobas analyzer
is more sensitive than the Abbot ID NOW (AIN) device.

Smithgall et al. compared the detection rate provided by NEAR using dry specimens that were
after collection with the detection rate provided by RT-PCR conducted with viral media immediately
after collection [9]. They reported that the detection of SARS-CoV-2 with AIN on dry nasopharyngeal
swabs showed positive agreement with the AIN at 73.9% to positive results of Cobas analyzer in viral
transport media. In addition, the negative agreement rate with AIN was 100%. [8]. Jin et al. described
the use of the AIN performed by directly dipping dry swabs from patients into sample receivers; they
used 8,043 samples. The performance variation of the AIN was independent of the Ct value of a Cobas
SARS-CoV-2 assessment of the same samples and was estimated to detect 83.5% of the Cobas positive
results [10]. The AIN using dry samples was reported to have 96.5% accuracy with sensitivity and
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specificity that are comparable to that of the standard RT-qPCR performed with a Bioer LineGene
9600 Plus Fluorescent Quantitative Detection System [11]. In a comparison with Roche Cobas results
for 84 samples, Arakawa et al. observed that the new 2.0 version of the AIN test showed 94.7%
sensitivity and 100%specificity [12].

The results of the above-cited studies, taken together, demonstrated that (i) the AIN test with
the use of dry samples had a negative detection result that was the same as that of RT-PCR, but (ii)
its positive detection rate was inferior to that of RT-PCR. In addition, a review of the detection rate
of the AIN test using dried samples revealed that this test's negative detection sensitivity is similar
to that of many other RT-PCR techniques, but its positive detection sensitivity is inferior to that of
other SARS-CoV-2 nucleic acid tests [5,6]. In most clinics of Japan, NEAR is performed using fresh
patient samples immediately after their collection. However, our literature search identified no
reports of a study of the positivity rate in fresh samples tested immediately after collection in a
sufficient number of cases.

In clinical practice, it is important to understand the degree of fever, the presence or absence of
various symptoms, and the positive test rate of the testing equipment used. This is because when a
positive result is predicted for fever and symptoms in the diagnosis of infectious diseases, but the
result is negative, the likelihood of other diseases increases. The primary purpose of this study was
to compare the detection rate of the Abbott ID NOW device with the presence or absence of fever and
symptoms.

At the time of this study's subject enrollment, individuals who had been in close contact with
someone with COVID-19 had to be quarantined by law, and thus most symptomatic people or those
who developed symptoms while quarantined at home would have had secondary COVID-19
infections. However, we did not want to exclude people with fever due to other diseases because they
did not undergo RT-PCR testing at the same time as the availability of the AIN test or could not be
confirmed by antibody tests later and did not undergo tests for other viruses and bacteria. As a result,
the possibility that our study populations included people who were infected with diseases other
than COVID-19 (reducing the positivity rates) cannot be ruled out and that presented false negative.

When the AIN test is used to investigate SARS-CoV-2 infection, nasopharyngeal specimens are
collected by slowly rotating the tip of a small-diameter swab in the nasopharynx after it reaches the
nasopharynx, a method that does not deviate from the original 2019 package insert. By collecting
samples using narrow-diameter swabs, it is possible to collect samples from the nasopharynx of
infants, and there were positive cases among infants in the present study population. However, the
detection rate for the children <5 years of age in this study was significantly lower than those for older
age groups. It is not clear whether this is due to the dwindling number of cases of SARS-CoV-2
infection among infants or the low viral load. It has been reported that there are SARS-CoV-2-infected
individuals even among asymptomatic populations [13-16], and in our present population, 12% of
the asymptomatic people were evaluated positively. Even if close contact with a SARS-CoV-2-
infected person results in an asymptomatic state, it is necessary for such individuals to take
precautions to avoid tertiary infections of others and to visit a medical institution immediately after
the onset of symptoms in cases in which symptoms worsen.

Our analyses revealed that with the use of a fresh sample from the nasopharynx with a narrow-
diameter swab for the AIN test, the positive rate was 98% (394/402) among the quarantined close-
contacts with one or more of the following symptoms (general malaise, sore throat, cough, headache,
nasal discharge, decreased or impaired sense of smell and taste) (Table 2). This result provides
valuable information for diagnosing symptomatic individuals in clinical practice.

We also observed that with the use of the SARS-CoV-2 nucleic acid test in which fresh samples
taken from the nasopharynx were collected with a narrow-diameter swab, the positivity rate of the
close contacts with a fever > 37.4°C was 96.8% (257/266). The detection rate of SARS-CoV-2 with the
AIN test was thus sensitive enough for fever patients in clinical settings.

The results of our analyses demonstrated that the positivity rate of the AIN-tested patients with
fevers >37.4°C and that of the AIN-tested symptomatic patients were remarkably high, which may
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be because the AIN used fresh samples collected from the nasopharynx. These results suggest that
other causative diseases should be strongly considered in clinical diagnoses of individuals with fever
or symptoms if the result of the AIN using with a fresh nasopharyngeal specimen is negative.

5. Conclusions

We examined and compared the detection rate, fever, and symptoms of individuals with fresh
nasopharyngeal specimens evaluated by the Abbott ID NOW COVID-19 test among 661 persons who
were in close contact with SARS-CoV-2-infected people who were legally quarantined at home. The
positivity rate for the patients with a fever >37.4°C was 97% (257/266). The positivity rate was 98%
(394/402) for the patients with one of the following symptoms: general malaise, sore throat, cough,
headache, nasal discharge, and decreased or absent sense of smell or taste. This result suggests that
the Abbott ID NOW test, which uses fresh nasopharyngeal specimens, can be expected to have a
sufficiently accurate positive rate of detecting SARS-CoV-2 infection among people with a fever
237.4°C and those with other symptoms. Additionally, negative results of Abbott ID NOW test
suggest that other causative diseases should be strongly considered in clinical diagnoses of
individuals with fever or symptoms.
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