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Background: A single reverse-transcription polymerase chain reaction (RT-PCR) test is not

sufficient to exclude COVID-19 in hospital pre-admission screening. However, repeated RT-

PCR tests are time-consuming. This study investigates the utility of chest computed to-

mography (CT) for COVID-19 screening in asymptomatic patients.

Methods: Between April 2020 and March 2021, RT-PCR testing and chest CT were performed

to screen COVID-19 in 10 823 asymptomatic patients prior to admission. Chest CT findings

were retrospectively evaluated using the reporting system of the Radiological Society of

North America. Using RT-PCR results as a reference, we assessed the diagnostic efficacy of

chest CT during both the low- and high-prevalence periods of the COVID-19 pandemic.

Results: Following a positive RT-PCR test, 20 asymptomatic patients (0.18%) were diagnosed

with COVID-19; in the low-prevalence period, 5 of 6556 patients (0.076%) were positive; and

in the high-prevalence period, 15 of 4267 patients (0.35%) were positive. Of the 20

asymptomatic COVID-19 positive patients, chest CT results were positive for COVID-19

pneumonia in 8 patients. Chest CT results were false-positive in 185 patients (1.7% false-

positive rate, and 60% false-negative rate). Pneumonia that was classified as a “typical

appearance” of COVID-19 reported as false-positives in 36 of 39 patients (92.3%). Across the

study period, the diagnostic efficacy of “typical appearance” on chest CT were character-

ized by a sensitivity, specificity, accuracy, positive predictive value (PPV), and negative

predictive value (NPV) of 15%, 99.7%, 99.7%, 7.7%, and 99.8%; 20%, 99.6%, 99.6%, 4%, and
se; CT, Computed tomography; GGO, Ground-glass opacity; ICI, Immune checkpoint in-
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99.9%; and 13.3%, 99.7%, 99.7%, 14.3%, and 99.7%, in the entire study, low-, and high-

prevalence periods, respectively.

Conclusions: Addition of chest CT to RT-PCR testing provides no benefit to the detection of

COVID-19 in asymptomatic patients.

© 2022 The Japanese Respiratory Society. Published by Elsevier B.V. All rights reserved.
1. Introduction

On March 12, 2020, the World Health Organization declared a

pandemic of a new coronavirus that had not been previously

observed in humans, known as severe acute respiratory syn-

drome coronavirus-2 (SARS-CoV-2), which causes COVID-19

[1]. The first wave of the COVID-19 pandemic in Japan was

confirmed in February 2020, the fourth wavewas confirmed in

early 2021, and the fifth was confirmed in July 2021 [2].

The diagnosis of COVID-19 is confirmed through a positive

reverse-transcription polymerase chain reaction (RT-PCR)

test. However, this test has several shortcomings including

limited availability, a long turnaround time, and an imperfect

diagnostic performance, with a sensitivity of 89% and positive

predictive value (PPV) of 95.4e99.8% according to a pooled

meta-analysis [3,4]. The Radiological Society of North America

(RSNA) introduced standardized COVID-19 reporting language

[5], which led to publication of the COVID-19 Reporting and

Data System (CO-RADS) [6]. Studies have demonstrated the

significant diagnostic performance of these tools in terms of

detecting COVID-19 pneumonia. Several studies suggested

that the commonly used chest computed tomography (CT)

evaluation methods proposed by the RSNA and CO-RADS

could provide a faster triage of patients, and that the

methods are highly predictive of RT-PCR results [7e9]. The

high diagnostic performance of chest CT, which is not

necessarily inferior to that of RT-PCR, may be important for

COVID-19 diagnosis. Chest CT might complement RT-PCR

testing.

However, the incidence of normal chest CT findings in

asymptomatic patients with COVID-19 is considerably high

(estimated 46%) [10], and chest CT findings are often normal in

the early stage of the disease (i.e., the first 4e5 days after the

onset of symptoms), even in symptomatic cases (13.9e33.3%)

[3,11]. Based on these factors, chest CT is currently not rec-

ommended as a routine screening tool for COVID-19, espe-

cially in asymptomatic patients [3,12e14].

In a previous research report written in the early stages of

the epidemic, the authors described that nearly half of their

asymptomatic patients with COVID-19 had abnormal chest CT

findings [10]. Therefore, we hypothesized that most asymp-

tomatic patients with COVID-19 pneumonia could be detected

using chest CT as a screening test during the high epidemic

stage. Considering the sensitivity of the RT-PCR test, a single

RT-PCR test could produce a false-negative result even if the

patient already presents an abnormal chest CT finding that is

highly suggestive of COVID-19 pneumonia. After experiencing
domestic nosocomial clusters and COVID-19-related patient

deaths in our hospital at the beginning of the epidemic in early

2020, as had other facilities in Japan [15,16], both RT-PCR

testing and chest CT have been performed in our hospital to

screen all the hospitalized patients, including asymptomatic

patients, since the beginning of the epidemic in April 2020.

Repeated RT-PCR tests are time-consuming, laborious, and

burdensome for the patients. Therefore, we focused on chest

CT as a screening tool for COVID-19 pneumonia, performed

simultaneously with the RT-PCR test. We hypothesized that

the high sensitivity of the chest CT would balance the limi-

tations of the RT-PCR test and that we would be able to screen

asymptomatic patients with COVID-19 who clear a single RT-

PCR test. To the best of our knowledge, only a few studies had

investigated the utility of chest CT as a screening method for

the detection of COVID-19 in asymptomatic patients

[13,14,17]; however, none have compared the utility of chest

CT for COVID-19 screening in asymptomatic patients between

the low-prevalence and high-prevalence periods at the same

institution. Therefore, the objectives of this study were: (1) to

investigate the utility of chest CT as a screening method for

the detection of COVID-19 in asymptomatic patients; (2) to

investigatewhether the diagnostic performance of chest CT in

detecting COVID-19 in asymptomatic patients changes ac-

cording to the prevalence of COVID-19; and (3) to investigate

the frequency of incidental chest CT findings that mimic

COVID-19 pneumonia.
2. Materials and methods

2.1. Patients

Between April 2020 and March 2021, a total of 9117 scheduled

inpatients visited the pre-admission COVID-19 testing center

at our institution 1 or 2 days before their scheduled admission.

We excluded all patients with symptoms that suggested

COVID-19 (fever of 37.1 �C or higher, cough, dyspnea, or other

respiratory symptoms that are not explained by the current

disease) and all patients who had an apparent history of close

contact with a patient with COVID-19, 2 weeks prior to

admission (n ¼ 96). After exclusion, 9021 asymptomatic pa-

tients who had traveled abroad within the 2 weeks prior to

admissionwere enrolled in this retrospective study (Fig. 1). For

all patients, RT-PCR testing and chest CT were performed on

the same day at the pre-admission COVID-19 testing center.

We then excluded patients without acute pneumonia on chest

CT or with unchanged chest CT findings compared to previous

https://doi.org/10.1016/j.resinv.2022.04.007
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Fig. 1 e Criteria for the enrollment and exclusion of

patients from the current study.
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findings (Fig. 1). All of the patients were informed by their

attending physicians that asymptomatic COVID-19 patients

do exist, that pneumonia could be detected incidentally using

chest CT, and that medical radiation exposure from chest CT

has minimal impact on the individual. Attending physicians

then obtained written informed consent for the RT-PCR

screening tests and chest CT from all the patients scheduled

for hospitalization. All the patients were exempted from

medical fees for the RT-PCR tests and chest CT by hospital

assistance. This study was approved by the Institutional Re-

view Board of the Jikei University School ofMedicine (approval

number 33e333 (10 956); December 13, 2021 approved), and all

procedures were in accordance with the ethical standards of

the responsible committee on human experimentation and

with the 1964 Declaration of Helsinki and later versions. Due

to the retrospective nature of the research, we waived the

requirement for informed consent.

2.2. Image acquisition

Chest CT scans were acquired using a multidetector CT

scanner with 80 detector rows (Aquilion PRIME; Canon Medi-

cal Systems, Otawara, Japan). Patients were oriented in the

supine position, and the entire chest (starting from the lung

apices down to the posterior costophrenic sulci) was scanned

using the following parameters: 1-mm collimation, 120 kV,

and volume exposure control (standard deviation value: 17.0).

Images were reconstructed with a slice thickness of 5 mm in

the axial plane without an interval gap, where appropriate. No

intravenous contrast medium was administered. Each chest

CT examinationwas reviewed using chest images recorded on

a picture archiving and communication system (PACS). Diag-

nostic imaging reports were prepared by radiologists with

more than 6 years of experience, and who were blind to the

results of the related RT-PCR tests. The presence of new

pneumonia findings and the possibility of COVID-19 pneu-

monia were assessed for all CT images.

2.3. Imaging evaluation

Two experienced radiologists reviewed the CT images from

eligible patients using a PACS workstation monitor. The two

radiologists had 25 and 12 years of experience, respectively,

were blind to the RT-PCR test results and associated clinical

information, and evaluated the images independently of each

other. Any differences in evaluation results were resolved via

consensus. In this study, the RSNA reporting systemwas used

for image evaluation because it is easy to understand and

apply, and it facilitates communication with physicians in

other fields [7]. Chest CT findings were categorized into four

patterns: “typical,” “indeterminate,” “atypical,” and “negative”

according to the reporting language proposed by the RSNA

(Table 1) [5]. CT images that revealed preexisting lung lesions

and no change in findings compared to previous images were

categorized as “negative.”

We divided the research period into two parts: low-

prevalence of COVID-19 (April 2020 to November 2020 with a

peak prevalence of 17.41/100 000 people in Tokyo) and high-

prevalence of COVID-19 (December 2020 to March 2021 with

a peak prevalence of 88.94/100 000 people in Tokyo) [18,19].
The frequency of chest CT findings was evaluated for each

period.

2.4. Statistical analyses

Using RT-PCR test results as the reference, the diagnostic ef-

ficacy of chest CTwas evaluated for each prevalence period by

calculating the sensitivity, specificity, accuracy, positive pre-

dictive value (PPV), negative predictive value (NPV), positive

likelihood ratio (LRþ), and negative likelihood ratio (LRe). The

statistical analysis was performed using SPSS version 25 (IBM

Corp., Armonk, NY, USA). Dichotomous variables were

analyzed using Fisher's exact test. For all statistical tests, a P-

value of <0.05 was considered statistically significant.
3. Results

3.1. Patient characteristics

A total of 9021 asymptomatic patients were included in the

study, of which 5191 were men and 3830 were women (mean

age: 62 years; range: 12e103 years). Of the total patient pool,

5581 patients (3247men and 2334 women; mean age: 60 years;

range: 14e102 years) were included in the low-prevalence

period, and 3440 patients (1944 men and 1496 women; mean

age: 62 years; range: 12e103 years) were included in the high-

prevalence period. A total of 384 patients were admitted

several times (range: 2e13 times). RT-PCR testing and chest CT

were performed 10 823 times throughout the study period

(6556 times in the low-prevalence period and 4267 times in the

high-prevalence period). Of the 10 823 tests, 193 (1.8%) unex-

pected chest CT findings suggesting acute pneumonia (and

possible COVID-19) were extracted from the PACS database

(Fig. 1). To rule out COVID-19 from these 193 unexpected

findings, more than one RT-PCR test was performed in 90 of

those patients who received negative initial RT-PCR result

(twice in 86 patients and thrice in 4 patients). Table 2 sum-

marizes the demographic characteristics and comorbid dis-

eases in those patients with chest CT findings that suggested

acute pneumonia (including COVID-19).

https://doi.org/10.1016/j.resinv.2022.04.007
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Table 1 e Standardized reporting language for findings of COVID-19 by computed tomography (CT), as defined by the
Radiological Society of North America (RSNA) [5].

Imaging pattern Chest CT findings

Typical appearance Peripheral, bilateral, ground-glass opacity (GGO) with or without

consolidation or visible intralobular lines (“crazy-paving”)

Multifocal GGO of rounded morphology with or without consolidation or

visible intralobular lines (“crazy-paving”)

Reverse halo sign or other findings of organizing pneumonia (seen later in

the disease)

Indeterminate appearance Absence of typical features AND presence of:

Multifocal, diffuse, perihilar, or unilateral GGO with or without

consolidation lacking a specific distribution and are nonrounded or non-

peripheral

Few very small GGO with a nonrounded and non-peripheral distribution

Atypical appearance Absence of typical or indeterminate features AND presence of:

Isolated lobar or segmental consolidation without GGO

Discrete small nodules (centrilobular, “tree-in-bud”)

Lung cavitation

Smooth interlobular septal thickening with pleural effusion

Negative for pneumonia No CT features to suggest pneumonia

Table 2 e Abnormal chest computed tomography (CT) findings leading to suspicion of COVID-19 as asymptomatic cases.

Sex (n ¼ 193) Number Count Percent (%)

Male 125 64.8

Female 68 35.2

Age (years) 68 (range 22e93)

Number of RT-PCR tests (n ¼ 193)

1 test 103 53.4

2 tests 86 44.6

3 tests 4 2.1

Comorbid disease

Cardiovascular disease including post-therapeutic or undertreatment 21 10.9

Diabetes mellitus 33 17.1

Bronchial asthma 14 7.3

Lung disease (emphysema, IP, NTM) 34 (24, 8, 2) 17.6 (12.4, 4.1, 1)

Malignancies including post-therapeutic or undertreatment state

(lung cancer, hematologic malignancies, others)

85 (12, 2, 71) 44 (6.2, 1, 36.8)

Renal disease (more than CKD stage Ⅳ or nephrosis syndrome) 27 14

Other disease LC (5), Collagen disease (5) 2.6, 2.6

Drugs that may affect patient's immunocompetence

Corticosteroid (median 10 mg; range 2e30 mg) 10 5.2

Immunosuppressive agents Ciclosporin:1, MTX:1 0.5, 0.5

Anticancer drug (conventional, ICI) 28 (21, 7) 14.5 (10.9, 3.6)

IP, interstitial pneumonia; NTM, non-tuberculosis mycobacteria; CKD, chronic kidney disease; LC, liver cirrhosis; MTX, methotrexate; ICI,

immune checkpoint inhibitor.
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3.2. Imaging evaluation

Of the 10 823 patients, 20 asymptomatic patients (0.18%) were

diagnosed with COVID-19 due to a positive RT-PCR test.

COVID-19 was ruled out in the remaining 10 803 patients

(99.82%), and none of these patients were diagnosed with

COVID-19 after hospitalization. Table 3 summarizes the chest

CT findings during the study period.

During the low-prevalence period, 5 of 6556 patients

(0.076%) were diagnosed with COVID-19. Of the 25 patients

with abnormal chest CT findings corresponding to a “typical

appearance” of COVID-19 pneumonia, only 1 (4%) was diag-

nosed with COVID-19. Of the 69 patients with “indeterminate
appearance” on chest CT, only 1 (1.4%) was diagnosed with

COVID-19. In all 16 patients with “atypical appearance” on

chest CT, COVID-19 was ruled out. For the remaining 6446

patients, chest CT findings were “negative”; however,

following a positive RT-PCR test, 3 of these patients (0.047%)

were diagnosed with COVID-19.

During the high-prevalence period, 15 of 4267 patients

(0.35%) were diagnosedwith COVID-19. Of the 14 patients with

abnormal chest CT findings corresponding to a “typical

appearance” of COVID-19 pneumonia, only 2 (14.3%) were

diagnosed with COVID-19. Of the 61 patients with “indeter-

minate appearance” on chest CT, only 4 (6.6%) were diagnosed

with COVID-19. In all 8 patients with “atypical appearance” on

https://doi.org/10.1016/j.resinv.2022.04.007
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Table 3 e Summary of computed tomography (CT) findings in asymptomatic patients during low-prevalence and high-prevalence periods of the COVID-19 pandemic.

Low-prevalence period High-prevalence period Entire period

COVID-19 (�)
(n ¼ 6551)

COVID-19 (þ) (n ¼ 5) COVID-19 (�)
(n ¼ 4252)

COVID-19 (þ)
(n ¼ 15)

COVID-19 (�)
(n ¼ 10803)

COVID-19 (þ)
(n ¼ 20)

Typical (n ¼ 39) 24 (96%) 1 (4%) 12 (85.7%) 2 (14.3%) 36 (92.3%) 3 (7.7%)

Bilateral, peripheral, GGO (with or

without consolidation)

21 (84%) 1 (4%) 10 (71.4%) 1 (7.1%) 31 (79.5%) 2 (5,1%)

Multifocal GGO of rounded morphology

(with or without consolidation)

1 (4%) 0 1 (7.1%) 1 (7.1%) 2 (5.1%) 1 (2.6%)

Reverse halo sign or other findings of

organizing pneumonia (seen later in

the disease)

2 (8%) 0 1 (7.1%) 0 3 (7.7%) 0

Indeterminate (n ¼ 130) 68 (98.6%) 1 (1.4%) 57 (93.4%) 4 (6.6%) 125 (96.2%) 5 (3.8%)

Few very small GGOwith a non-rounded

and non-peripheral distribution

3 (4.3%) 0 0 0 3 (2.3%) 0

Diffuse, multifocal, perihilar or

unilateral GGO lacking a specific

distribution

and are non-rounded or non-

peripheral (with or without

consolidation)

65 (94.3%) 1 (1.4%) 57 (93.4%) 4 (3.3%) 122 (93.8%) 5 (3.8%)

Atypical (n ¼ 24) 16 (100%) 0 8 (100%) 0 24 (100%) 0

Isolated segmental or lobar

consolidation without GGO

4 (25%) 0 4 (50%) 0 8 (33.3%) 0

Centrilobular small nodules (“tree in

bud” appearance)

12 (75%) 0 3 (37.5%) 0 15 (62.5%) 0

Lung cavitation 0 0 0 0 0 0

Smooth interlobular septal thickening

with pleural effusion

0 0 1 (12.5%) 0 1 (4.2%) 0

Negative (n ¼ 10630) 6443 (99.9%) 3 (0.047%) 4175 (99.9%) 9 (0.22%) 10618 (99.9%) 12 (0.11%)
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Table 4 e Diagnostic efficacy of chest appearance by computed tomography (CT) images in asymptomatic patients during
low-prevalence and high-prevalence periods of the COVID-19 pandemic.

Chest CT appearance Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%) LR þ LR � P value

Typical appearance

Low-prevalence period 20 99.6 99.6 4 99.9 54.6 0.8 0.019

High-prevalence period 13.3 99.7 99.7 14.3 99.7 47.2 0.87 0.001

Entire period 15 99.7 99.7 7.7 99.8 45 0.85 <0.001
Typical and indeterminate appearance

Low-prevalence period 40 98.6 98.6 2.1 100 28.4 0.61 0.002

High-prevalence period 40 98.4 98.4 8 99.8 24.3 0.61 <0.001
Entire period 40 98.5 98.5 4.7 99.9 26.8 0.61 <0.001

Fisher's exact test used to analyze the dichotomous variables.

PPV, positive predictive value; NPV, negative predictive value; LRþ, positive likelihood ratio; LRe, negative likelihood ratio.
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chest CT, COVID-19 was ruled out. The remaining 4184 pa-

tients were classified as “negative” based on chest CT; how-

ever, following a positive RT-PCR test, 9 of these patients

(0.22%) were diagnosed with COVID-19.

Table 4 shows the diagnostic efficacy of chest CT based on

the appearance of each image,with RT-PCR results used as the

reference. In the low-prevalence period, the efficacy values of

the “typical appearance” on chest CT were: 20% sensitivity,

99.6% specificity, 99.6% accuracy, 4% PPV, 99.9%NPV, 54.6 LRþ,

and 0.8 LRe. In the high-prevalence period, the efficacy values

of the “typical appearance” on chest CT were: 13.3% sensi-

tivity, 99.7% specificity, 99.7% accuracy, 14.3% PPV, 99.7% NPV,

47.2 LRþ, and 0.87 LRe. Across the entire study period, the
Fig. 2 e Computed tomography (CT) images depicting different

specific interstitial pneumonia classified as “typical appearance

systemic scleroderma. The axial chest CT image shows an area

in the posterior basal segment of the bilateral lower lobe. (b) Exa

appearance” of COVID-19 pneumonia in an 84-year old man be

showing new lesions with areas of GGO (arrow) with periphera

lower lobe, which were not detected 6 months earlier. (d, e) Dru

COVID-19 pneumonia in a 70-year old man before percutaneous

area of small GGO with peripheral distribution in the middle an

“typical appearance” of COVID-19 pneumonia in a 74-year old

image shows an area of GGO with peripheral distribution in th
efficacy values of the “typical appearance” on chest CT were:

15% sensitivity, 99.7% specificity, 99.7% accuracy, 7.7% PPV,

99.8% NPV, 45 LRþ, and 0.85 LRe.

When the combination of “typical appearance” and

“indeterminate appearance” was considered in the low-

prevalence period, the efficacy values were: 40% sensitivity,

98.6% specificity, 98.6% accuracy, 2.1% PPV, 100% NPV, 28.4

LRþ, and 0.61 LRe. In the high-prevalence period, the efficacy

values for this combination were: 40% sensitivity, 98.4%

specificity, 98.4% accuracy, 8% PPV, 99.8% NPV, 24.3 LRþ, and

0.61 LRe. Across the entire study period, the efficacy values for

this combination were: 40% sensitivity, 98.5% specificity,

98.5% accuracy, 4.7% PPV, 99.9% NPV, 26.8 LRþ, and 0.61 LRe.
lung diseases that mimic COVID-19 pneumonia. (a) Non-

” of COVID-19 pneumonia in a 31-year old woman with

of a ground-glass opacity (GGO) with peripheral distribution

cerbation of interstitial pneumonia classified as the “typical

fore transurethral lithotripsy. (c) Axial chest CT image

l distribution in the posterior basal segment of the bilateral

g-induced pneumonia classified as “typical appearance” of

coronary intervention. The axial chest CT image shows an

d bilateral lower lobe. (f, g) Lung collapse classified as

woman before total knee arthroplasty. The axial chest CT

e bilateral lower lobe.
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We diagnosed COVID-19 using chest CT in 8 patients.

However, there were 185 patients who were diagnosed as

false-positive for COVID-19 pneumonia during the entire

study period (1.7% false-positive rate; 60% false-negative rate).

From 36 of the false-positive patients with a “typical appear-

ance” on chest CT, COVID-19 pneumonia was suspected in 13

patients due to lack of comparative images; these 13 patients

were later diagnosed as having interstitial pneumonia (either

non-specific interstitial pneumonia, desquamative interstitial

pneumonia, or smoking-related interstitial lung disease).

Outcomes of the remaining false-positive patients with a

“typical appearance” on chest CTwere as follows: diagnosis of

and treatment for drug-induced lung injury (n ¼ 6 patients),

exacerbation of interstitial pneumonia (n ¼ 4 patients),

collapse of the dorsal lung induced by poor air intake (n ¼ 4

patients), infectious pneumonia unrelated to COVID-19 (n ¼ 2

patients), unknown cause with improvement during follow-

up (n ¼ 1 case), and no follow-up (n ¼ 6 patients). Fig. 2

shows CT images of the different lung diseases mimicking

COVID-19 pneumonia.

Of the 149 false-positive patients with “indeterminate

appearance” and “atypical appearance” on chest CT, inci-

dental findings suggestive of COVID-19 pneumonia were as

follows: diagnosis and treatment for infectious pneumonia

(n ¼ 14 patients), old interstitial pneumonia (n ¼ 5 patients),

suspected drug-induced pneumonia (n ¼ 3 patients), non-

tuberculosis mycobacterium infection (n ¼ 3 patients).

Of the 185 false-positive patients, delay in admission or

treatment occurred in 56 patients (30%), with a median delay

of 28 days, and a range of delay of 1e180 days. Suspension of

hospitalization occurred in 6 patients (3.2%). Among the 56

false-positive patients, 10 patients were treated for bacterial

pneumonia, 3 were treated for drug-induced lung injury, and 2

were treated for acute exacerbation of interstitial pneumonia.
4. Discussion

In this study, the incidence of chest CT findings leading to

suspected COVID-19 pneumonia in asymptomatic pre-

hospital patients was 1.8%. These results were much lower

than those reported in similar studies that targeted pre-

operative asymptomatic patients (7e9.6%) [13,14,17].

Using the RSNA reporting system, our results suggest that

chest CT findings that are consistent with “typical appear-

ance”were more likely to be COVID-19 pneumonia than those

consistent with the other two patterns. This finding is

consistent with the results of previous studies [3,5,7,8]; how-

ever, most of the cases were false-positive. Some studies have

demonstrated the usefulness of chest CT even in a low-

prevalence region [21,22]. These studies reported that chest

CT may be useful for early diagnosis of COVID-19 in symp-

tomatic patients in the early stages of disease with false-

negative RT-PCR results [20,21]; however, one meta-analysis

indicated that screening patients with suspected disease

using chest CT was associated with low PPV (range: 1.5e8.3%)
in a low-prevalence region and low-to-moderate PPV (range:

24.3e44.8%) even in a high-prevalence region [4]. In this study,

we compared the diagnostic efficacy of chest CT for screening

in asymptomatic patients between the low-prevalence and

high-prevalence periods of the pandemic. Our findings indi-

cated that the PPV was 4% in the low-prevalence period and

14.3% in the high-prevalence period, in accordance with

values reported in previous studies [4,13].

One explanation for the high false-positive rate of chest CT

in asymptomatic patients is that many diseases can radio-

logically mimic COVID-19 pneumonia, including other forms

of viral pneumonia [22,23], atypical pneumonia [24], intersti-

tial pneumonia [3,8,12,21,22], drug-induced pneumonia

[21,25,26], and traumatic changes such as rib fractures [27].

Our results suggested that unknown early or mild interstitial

pneumonia and bilateral lower lobe dorsal lung collapse due

to poor inspiration were difficult to differentiate from mild

COVID-19 pneumonia, which supports the findings of previ-

ous reports [3,8,12,21,22]. Based on these results, chest CT

used as an adjunct to RT-PCR testing for COVID-19 screening

in asymptomatic patients did not contribute to the exclusion

of COVID-19, even in the high-prevalence period.

At the end of the study period, the Alpha strain as a variant

of concern (VOC) was the dominant origin of COVID-19 in-

fections across Japan [28e30]. A shift to the Delta strain had

been reported, following a trend that was also developing in

other countries [28,31,32]. Several studies (including preprints)

reported that the time taken from viral exposure to the result

of a positive RT-PCR test resultmay be shorter in patients with

the Delta strain than in those without VOCs, that the Delta

strainmaymultiply faster and bemore infectious in the initial

stages, and that the Delta strainmay prove to bemore virulent

than non-VOCs [33,34]. Several studies have reported that

COVID-19 vaccinations remain highly effective against

COVID-19 hospitalization and death, including those caused

by the Delta variant [35]; however, breakthrough infection in

vaccinated patients remains the focus of attention [36] and

newer VOCs have been defined in early 2022 that have

contributed to a global re-epidemic [18,28,37,38]. We did not

find chest CT to be an effective pre-admission screening tool

for asymptomatic patients because it was not effective even

during the high-prevalence period when the vaccine was not

widely available. Moreover, considering the increasedmedical

costs associated with chest CT compared with those of RT-

PCR, we do not recommend using chest CT as an effective

tool to screen for COVID-19.

This study has several limitations. First, it had a single-

center retrospective design with a heterogenous pre-

admission patient group. Second, we cannot exclude the

possibility that some asymptomatic and infected patients

passed all pre-admission examinations. Third, we did not

investigate vaccination status as a potential confounder in

this study. Lastly, since the Omicron strain is currently at the

center of the epidemic [18,28,37,38], the results of this study

obtained from April 2020 to March 2021 were based on the

data at a time when other mutants, such as the Delta variant,
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were endemic. The current situation in which the Omicron

variant is prevalent is different to the circumstances in which

this study was conducted with previous COVID-19 variants.
5. Conclusions

In conclusion, chest CT is not adequately sensitive for COVID-

19screening inasymptomaticpatients comparedwithRT-PCR,

even in high-prevalence periods. Moreover, 1.7% of patients in

our study had false-positive results, even with the use of the

RSNA reporting system, which deterred them from treatment

and hospitalization. Our findings indicate that addition of

chest CT to RT-PCR testing does not provide additional benefit

for COVID-19 screening in asymptomatic patients.
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