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OBJECTIVE. Multiple studies suggest CT should be a primary diagnostic tool for coronavirus disease (COVID-19) because they reported sensitivities with CT far superior to that of
reverse transcriptase polymerase chain reaction (RT-PCR) testing. This review aimed to assess these reports and found chest CT to have a clinical utility that is limited, particularly for
patients who show no symptoms and patients who are screened early in disease progression.
CONCLUSION. CT has limited sensitivity for COVID-19 and a lower specificity than
RT-PCR testing, and it carries a risk of exposing providers to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Chest CT should be considered a supplemental diagnostic tool, particularly for patients who show symptoms.
nitially detected in Wuhan,
China, coronavirus disease
(COVID-19) is caused by a single-stranded RNA virus belonging to the family Coronaviridae [1, 2]. It is
thought that COVID-19 originated from bats
and infected an intermediate mammalian
host before human transmission, showing the
zoonotic potential evidenced in similar coronavirus outbreaks such as the severe acute
respiratory syndrome coronavirus (SARSCoV) [3, 4]. As a result of genomic similarities between COVID-19 and SARS-CoV, the
virus responsible for COVID-19 has been officially named “severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)” [1, 5].
Although patients with COVID-19 may present with gastrointestinal or upper respiratory
symptoms, the most common symptoms are
fever, dry cough, and dyspnea [6–8].
Early estimates approximate the mean basic reproduction number for SARS-CoV-2 as
3.28, implicating a rapid spread of the disease
and underscoring the need for efficient and
accurate screening [9]. Despite heightened
public awareness and strong interventional
responses, COVID-19 had been diagnosed in
more than 2 million individuals worldwide
by April 15, 2020. Diagnosis has typically involved testing with reverse transcriptase polymerase chain reaction (RT-PCR) assay, chest
CT, or both [10–12]. The number of RT-PCR
testing kits is limited; in contrast, CT is often

I

Keywords: chest CT, coronavirus disease, COVID-19,
RT-PCR, SARS-CoV-2, sensitivity, severe acute
respiratory syndrome coronavirus 2, specificity
doi.org/10.2214/AJR.20.23418
Received April 18, 2020; accepted without revision
April 21, 2020.
1
Drexel University College of Medicine, 2900 W Queen
Ln, Philadelphia, PA 19129. Address correspondence to
J. V. Waller (jwaller14va@gmail.com).
2
Dartmouth College, Thayer School of Engineering,
Hanover, NH.
3

Department of Biology, Loyola University, Chicago, IL.

4

Northwestern University, Evanston, IL.

5
Department of Medical Engineering, University of South
Florida College of Engineering, Tampa, FL.
6
Department of Radiology and Biomedical Imaging,
University of California at San Francisco,
San Francisco, CA.

AJR 2020; 215:1–5
ISSN-L 0361–803X/20/2154–1
© American Roentgen Ray Society

AJR:215, October 2020

readily available on a case-by-case basis for
COVID-19 screening [13–15].
Thin-section chest CT is commonly used
for detection and imaging of interstitial lung
diseases like COVID-19 [16]. Chest CT as a
diagnostic tool has been implemented with
protocols of 1- to 5-mm slice thickness, and
symptom presentation correlates with the
presence of lung abnormalities [16–19]. The
symptom presentation has also been found to
vary with age and prevalence of preexisting
comorbidities [20, 21]. Most individuals infected with SARS-CoV-2, however, show no
symptoms [22–24]. The potential for patients
without symptoms to spread COVID-19 confirms the importance of early detection and
subsequent patient care support and isolation. Some studies also suggest value in follow-up imaging for monitoring and managing COVID-19. Chung et al. [25] performed
follow-up chest CT (at 1–4 days and a mean
interval of 2.5 days after symptom onset)
for eight patients and reported that 63% had
mild disease progression, 25% had moderate
disease, and only 13% had no worsening of
COVID-19 symptoms. These findings highlight the information follow-up CT can provide on disease progression.
RT-PCR testing is a commonly used and
highly specific messenger RNA detection
and quantification technique that can detect
the presence of SARS-CoV-2 in a biologic
specimen [26–28]. Real-time RT-PCR test-
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ing uses fluorescent dyes to allow scientists
to see the results almost immediately. In the
United States, the Centers for Disease Control and Prevention have developed the most
commonly used assay for COVID-19, which
involves a primer for regions of the viral
nucleocapsid gene (N1 and N2) and differs
from the World Health Organization’s assays
that target the virus’s RNA-dependent RNA
polymerase and its envelope genes [26].
This review compares the clinical utility of
COVID-19 CT radiologic profiles with that
of RT-PCR viral nucleic acid testing. The
aim is to show how biased data has affected
the literature and to shed light on more reliable calculations of sensitivity according to
high-quality methods.
Materials and Methods
Our search strategy included scanning articles in the PubMed database published between January 1, 2020, and April 15, 2020,
containing the following keywords in the title or abstract: “CT,” “RT-PCR,” “sensitivity,” and “COVID-19.” In addition, we used
the medical subject headings search terms
“reverse transcriptase polymerase chain reaction,” “polymerase chain reaction,” “coronavirus,” “severe acute respiratory syndrome,” “SARS virus,” and “sensitivity and
specificity.” This review focuses on sensitivity because that is the perceived benefit of CT.
Guidelines from organizations were included
when deemed appropriate, whereas articles
that did not involve human subjects or that
were not available in English were excluded.
Of the search results, articles that were considered to provide relevant data on the clinical utility of CT or RT-PCR testing in diagnosing COVID-19 were selected for review.
Additional articles from our search results
were included when necessary to allow introductory remarks.
Clinical Utility of CT
A study by Fang et al. [13] evaluated chest
CT results from 51 patients on admission.
The mean time ± SD from initial disease onset to CT was 3 ± 3 days. Chest CT scans revealed that 98% (50/51) of patients had abnormalities that were consistent with viral
pneumonia. Furthermore, 72% of the patients
showed typical CT findings, whereas 28%
had atypical CT manifestations. Notably, all
patients in this study had symptoms including fever or acute respiratory symptoms. Because no patient who did not have symptoms
was included, this study may have exagger-
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ated the sensitivity of CT. Similarly, Long
et al.’s [27] calculated CT sensitivity of 97%
in their study of 36 patients may have been
overestimated because of the inclusion of
only patients with fevers higher than 38°C or
with suspected COVID-19 pneumonia. This
overestimation is possible; a study that included patients who had no symptoms found
that the sensitivity of CT for COVID-19 was
greater in patients who had symptoms (79%
of 28 patients) than in patients who had no
symptoms (54% of 76 patients) (p = 0.023)
[29]. Because many individuals infected with
SARS-CoV-2 have no symptoms, using cohorts of patients who had symptoms in these
studies limits the generalizability of the sensitivities they provide to the broader population infected with SARS-CoV-2.
Although Ai et al. [30] reported a high
sensitivity of 97% (601 total patients; 95%
CI, 95–98%) for detecting COVID-19 via CT
in adults when RT-PCR is used as a reference, the true sensitivity may be lower because of the biased patient cohort consisting of patients with pneumonia. This study
also showed how the timeline of negative-topositive (and positive-to-negative) chest CT
scans compares with the respective RT-PCR
test timelines. Guan et al. [31] only used patients with confirmed COVID-19 in their
patient cohort. This study found chest CT
had a sensitivity of 82% (720/877). However, the Guan et al. study is not generalizable
to a wider population of individuals infected with SARS-CoV-2 either because their
patient cohort, although confirmed to have
COVID-19, was also required to have been
admitted to an ICU, used a mechanical ventilator, or died. The poor outcome of these patients suggests the exclusion of patients with
milder symptoms who are less likely to display abnormal findings in CT images. Thus,
in both studies, the reported CT sensitivity
may be an exaggeration.
Compared with the information available
on sensitivity, very little information is available on the specificity of chest CT for COVID-19, although available reports show it to
be especially limited. The Ai et al. [30] article, although biased, reported a specificity
of 25% (413 total patients; 95% CI, 22–30%).
Given the nonspecific findings on CT in patients with COVID-19, any abnormal chest
CT finding was considered a positive result
by these studies. One study, however, determined some degree of specificity in CT being able to distinguish COVID-19 pneumonia from other causes of pneumonia [32].

Although their evidence suggests that CT
may allow radiologists to distinguish finite
stages of COVID-19 pneumonia and differentiate them from non–COVID-19 pneumonia, significant differences were identified in
disease severity, age, and prevalence of cardiovascular disease between the study’s patient cohorts with and without COVID-19.
These three confounding variables weaken
the validity of their results.
Compared with studies with biased patient cohorts, studies with fewer methodologic limitations showed lower sensitivities for
chest CT in patients with confirmed COVID-19 (Table 1). One retrospective study [33]
involving 121 symptomatic COVID-19 cases found that 56% (95% CI, 47–65%) of CT
scans taken within 2 days of symptom onset were normal. By contrast, only one patient of those who underwent CT within 2
days of symptom onset had a negative result
from an initial RT-PCR test. An expert panel
interpreted these results as indicating that up
to 50% of CT scans obtained within the first
2 days from symptom onset may be normal
[34]. This points to the limited sensitivity of
CT shortly after symptom onset, especially
compared with RT-PCR testing, and suggests
that CT would not be a reliable standalone
COVID-19 diagnostic test. In agreement
with this result, a study of 104 cases from the
Diamond Princess cruise ship found that CT
scans were normal in 46% of the 76 patients
who had no symptoms and in 21% of the 28
patients who had symptoms (p = 0.023) [29].
These lower values for the sensitivity of CT
affirm our suspicion that the biases in the
previously described studies resulted in their
overestimation.
Clinical Utility of RT-PCR
RT-PCR testing can be used as an independent diagnostic tool given its high specificity for COVID-19; however, some reports
suggest it has a limited sensitivity. A study
by Li and colleagues [35] evaluated the clinical utility of RT-PCR testing in diagnosing COVID-19 among a cohort of 610 patients assumed to have COVID-19 because
of positive CT findings of viral pneumonia.
They found a positive initial RT-PCR test in
168 patients (implying a sensitivity of 28%).
However, this study involved a biased patient
cohort and an invalid assumption because
not every patient with viral pneumonia has
COVID-19. An absence of a reference standard or patients with confirmed COVID-19
may have resulted in the inclusion of patients
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TABLE 1: Sensitivity of Initial Chest CT and RT-PCR Testing for Diagnosing Coronavirus Disease (COVID-19)
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First Author
[Reference]

Total
No. of Patients

Liu [36]

No. (%) of Patients Confirmed to Have
COVID-19
On CT

4880

On RT-PCR
1854 (38)

Methodologic Limitations
Patients determined to have COVID-19 based on typical symptoms or
contact with infected people

Fang [13]

51

50 (98)

36 (71)

All patients had fever or acute respiratory symptoms

Long [27]

36

35 (97)

30 (83)

Only included patients with fever > 38°C and suspected COVID-19
pneumonia

Ai [30]

601

583 (97)

Used a biased cohort of patients with pneumonia

Guan [31]

877

720 (82)

Only included patients who had been admitted to ICU, used a ventilator,
or died

Xiao [37]

70

55 (79)

Wang [38]

127

91 (72)

Li [35]

241a

168 (70)

Bernheim [33]

CT: 36; RT-PCR: 102

16 (44)

104

63 (61)

Inui [29]

RT-PCR sensitivity is for two consecutive tests

90 (88)

Note—RT-PCR = reverse transcriptase polymerase chain reaction.
aOriginal 610 patients were assumed to have COVID-19 because of CT findings of pneumonia; this limitation was resolved here by only using the 241 patients who
eventually had positive RT-PCR tests as the total number of patients.

not infected with SARS-CoV-2, explaining
the low sensitivity of RT-PCR testing. This
study also noted that 241 patients eventually
had a positive RT-PCR test results for COVID-19. Although the study did not provide
the calculation, we can retrospectively calculate the sensitivity of RT-PCR testing (168
patients who initially screened positive with
RT-PCR assay out of 241 patients who would
eventually screen positive for RT-PCR) as
more accurate at 70% (assuming there were
no false-positives).
In another recent study, Liu et al. [36] analyzed viral nucleic acid test results of 4880
cases suspected of having a respiratory infection in one hospital in Wuhan. This study
found a sensitivity of 38% for RT-PCR for
the 4818 patients who had nasal and pharyngeal swabs. RT-PCR sensitivity in this
study was significantly higher in older patients compared with younger patients and
in male patients compared with female patients. However, this study decided that the
4880 patients had COVID-19 according to
only typical symptoms or contact with patients with COVID-19 an assumption that
weakens the data and casts doubt on the reported sensitivity. Because patients not infected with SARS-CoV-2 may have been included in the study, the sensitivity report may
have been an underestimate. Other data from
fever clinics reported in this study showed a
higher sensitivity of 57% (n = 1707) for RTPCR results [36].
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The Fang et al. [13] study previously described also involved a mean time from initial disease onset to RT-PCR testing of 3 ± 3
days. The RT-PCR findings revealed that 71%
(36/51, p < 0.001) of patients had initial positive results. The authors of this study suggested that the low sensitivity of RT-PCR testing
may be attributed to variation in detection rate
as a result of improper sampling and immature development of technology. In this cohort, 29% had initial negative RT-PCR results
but positive CT results. This group eventually had positive RT-PCR results in follow-up
testing (range, 1–7 days), suggesting the limited effectiveness of RT-PCR assay testing for
early-stage COVID-19 detection. However, as
noted, the cohort for this study involved only
patients with fevers or acute respiratory symptoms. It is therefore expected that RT-PCR
screening tests would yield positive results for
a relatively limited proportion of the patients
because a reference standard of patients with
confirmed COVID-19 was not used. In contrast, chest CT would have positive results a
relatively greater proportion because all the
patients had symptoms.
The Bernheim et al. [33] study previously described found a high sensitivity of 88%
(90/102) for RT-PCR testing. Because RTPCR testing is used to confirm diagnosis,
the primary reliable method to test sensitivity would be to retrospectively evaluate the
RT-PCR results of patients who were eventually confirmed to have COVID-19, which is

how Bernheim et al. approached their study.
A study by Xiao et al. [37] found 21% of patients with confirmed COVID-19 initially had
two consecutive negative RT-PCR results,
which current guidelines mandate as one of
the requirements for discharge. This means
that, for two consecutive RT-PCR results, a
sensitivity of 79% (55/70) was observed. Unfortunately, Xiao et al. did not provide data
on the sensitivity after the initial RT-PCR
test. Another study published in JAMA found
that RT-PCR testing had a sensitivity of 72%
for COVID-19 through sampling from bronchoalveolar lavage fluid, sputum, or nasal
swabs. Interestingly, the greatest sensitivity
(93%) was observed for bronchoalveolar lavage fluid samples, although the sample size
was small at 15 patients [38].
Although the sensitivity of RT-PCR testing for SARS-CoV-2 has been shown by these
studies to be fairly high when sampled from
bronchoalveolar lavage fluid, sputum, or nasal
swabs, it was low when specimens were taken
from other areas such as fecal matter or pharyngeal samples. Hao and Li [39] described a
case of an unwell adult returning from Wuhan,
China, whose initial CT scan showed bilateral ground glass opacification (GGO) subpleural distribution. However, three separate RTPCR assays of oropharyngeal swab samples
were negative for SARS-CoV-2 nucleic acid.
A final fourth RT-PCR test was positive for
SARS-CoV-2, but this was after significant disease progression was seen on follow-up CT. Al-
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though just one case, those results are in agreement with the Wang study [38], which found
the RT-PCR test COVID-19 sensitivity in pharyngeal swab samples to be 32% (taken 1–3
days after admission; 95% CI, 31–33%). This
may help explain the low sensitivity reported
by the biased Liu et al. [36] study, because their
methods included pharyngeal swab samples.
Although RT-PCR testing reports low sensitivity for SARS-CoV-2 when a pharyngeal sample
is used, the greater values for RT-PCR sensitivity given appropriate sampling (i.e., sputum
or nasal), compared with the biased studies, affirm our suspicion that those biases resulted
in an underestimation of the sensitivity of RTPCR testing.
Discussion
Because of the novelty and variable symptom presentation of COVID-19, this disease is
susceptible to both underdiagnosis and misdiagnosis [40, 41]. Although observed chest CT
sensitivities for COVID-19 differ from study to
study, many of these reported sensitivities are
higher than those reported for RT-PCR testing. However, many studies have overstated the
sensitivity of CT and have involved methods
riddled with confounding variables and biased
patient cohorts [30, 32]. These errors have been
reinforced by newer studies that refer to their
results as though they were accurate [42–47].
Although we applaud efforts to rapidly share
and publish data on COVID-19 for further research, we urge caution against rushing studies
that may include the questionable methodologies described in this review. The actual sensitivity of CT for COVID-19 may in fact be less
than that of RT-PCR testing (although quality
reports are too scarce to ensure that conclusion). In addition, performing CT presents radiology providers with a risk of contracting COVID-19 and becoming vectors to transmit the
disease to others [48, 49].
Although RT-PCR testing fills a crucial
role in accurately detecting SARS-CoV-2
on a case-by-case basis, it also has inherent
problems that limit its utility. Current obstacles to the widespread use of RT-PCR testing include a shortage of testing kits and an
extended processing period of several hours
before results are obtained [50]. However,
given the high specificity and sensitivity of
RT-PCR testing, we conclude that only it (and
not chest CT) should be used as a primary
diagnostic tool. This analysis is in conjunction with the recommendations set forth by
the American College of Radiology amid the
COVID-19 pandemic. We take these recom-
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mendations further by suggesting chest CT
may be used as a supplemental tool primarily
for patients who have experienced symptoms
for more than 2 days or who have symptoms
but had negative RT-PCR test results. In addition, although RT-PCR testing can simply
be used to detect SARS-CoV-2, chest CT can
characterize the disease through detecting
pulmonary abnormalities such as GGO [51].
Limitations
Current use of CT may be limited to severe cases of COVID-19 in which symptoms are present before viral testing, given
the variable symptom presentation of the
disease and the high degree of underdiagnosis. Additionally, many of the studies examined and analyzed in this review are limited to preliminary research on COVID-19
from China. Furthermore, many of the comparative analyses between CT and RT-PCR
results were performed on adults and elderly individuals with only a limited number
of pediatric cases. These findings, therefore,
may not be representative of a larger, more
diverse demographic.
The main limitation in gathering accurate
sensitivity reports was the prevalence of poorquality studies and unjustified conclusions [30,
32, 36]. These studies were discussed to show
the importance of quality methods and how
biases can affect data. Studying patients with
pneumonia under the assumption that they
have COVID-19 and claiming positive results
if any findings of pneumonia are observed may
have resulted in overestimations of chest CT
sensitivity [30]. In addition, assuming patients
have COVID-19 if they have typical symptoms
or had been in contact with an individual who
was confirmed to have COVID-19 likely resulted in underestimations of the sensitivity of RTPCR testing [36]. Furthermore, the sensitivity
of RT-PCR testing is improved when a proper sample is collected (nasopharyngeal swabs
and sputum if possible, as opposed to pharyngeal swabs).
Finally, given the lack of available information on SARS-CoV-2 at the time some of
these early studies were conducted, we acknowledge the bias that may be perceived
in our critique, given our access to improved
protocols and new information (such as that
COVID-19 is best confirmed through RTPCR testing as opposed to CT findings of
viral pneumonia). Therefore, our recognition of the limitations of their methods is not
meant to imply that the researchers should
have known of better approaches at the time.

Conclusion
Although multiple studies suggest RT-PCR
testing has a limited sensitivity and chest CT
has a superb sensitivity for COVID-19, these
reports used limited methods [13, 27, 30,
36]. The methodologic errors of these studies must be pointed out and learned from, because many new studies refer to their results
and take them for granted [42–47]. As a result,
clinical information available on the sensitivity of COVID-19 diagnostics has been steered
toward inaccuracy. Researchers and providers should not only be aware of the prevalence
of questionable methodologies in the current
literature but also that studies with adequate
methods suggest the sensitivity of RT-PCR
testing may be comparable with, or even higher than, that of chest CT for COVID-19.
References

1. Cascella M, Rajnik M, Cuomo A, et al. Features,
evaluation and treatment coronavirus (COVID-19.)
[e-book]. Treasure Island, FL: StatPearls, 2020
2. Li H, Liu SM, Yu XH, Tang SL, Tang CK. Coronavirus disease 2019 (COVID-19): current status
and future perspectives. Int J Antimicrob Agents
2020 March 29 [Epub ahead of print]
3. Perlman S. Another decade, another coronavirus.
N Engl J Med 2020; 382:760–762
4. Zhou P, Yang XL, Wang XG, et al. A pneumonia
outbreak associated with a new coronavirus of
probable bat origin. Nature 2020; 579:270–273
5. He F, Deng Y, Li W. Coronavirus disease 2019
(COVID-19): what we know? J Med Virol 2020
Mar 14 [Epub ahead of print]
6. Huang C, Wang Y, Li X, et al. Clinical features of
patients infected with 2019 novel coronavirus in
Wuhan, China. Lancet 2020; 395:497–506
7. Kotfis K, Skonieczna-Żydecka K. COVID-19:
gastrointestinal symptoms and potential sources
of 2019-nCoV transmission. Anaesthesiol Intensive Ther 2020 Mar 23 [Epub ahead of print]
8. Singhal T. A review of coronavirus disease-2019
(COVID-19). Indian J Pediatr 2020; 87:281–286
9. Liu Y, Gayle AA, Wilder-Smith A, Rocklöv J. The
reproductive number of COVID-19 is higher compared to SARS coronavirus. J Travel Med 2020;
27 [Epub 2020 Feb 13]
10. Johns Hopkins Coronavirus Resource Center
website. COVID-19 dashboard by the Center for
Systems Science and Engineering. coronavirus.
jhu.edu/map.html. Accessed April 15, 2020
11. Renton A, Picheta R. April 15 coronavirus news.
Cable News Network website. www.cnn.com/asia/
live-news/coronavirus-pandemic-intl-04-15-20.
Accessed April 15, 2020
12. Cheng Z, Lu Y, Cao Q, et al. Clinical features and
chest CT manifestations of coronavirus disease

AJR:215, October 2020

Downloaded from www.ajronline.org by 71.62.174.241 on 05/19/20 from IP address 71.62.174.241. Copyright ARRS. For personal use only; all rights reserved

Comparing CT and RT-PCR for COVID-19
2019 (COVID-19) in a single-center study in Shanghai, China. AJR 2020 Mar 14 [Epub ahead of print]
13. Fang Y, Zhang H, Xie J, et al. Sensitivity of chest
CT for COVID-19: comparison to RT-PCR. Radiology 2020 Feb 19 [Epub ahead of print]
14. Rubin GD, Ryerson CJ, Haramati LB, et al. The
role of chest imaging in patient management during the COVID-19 pandemic: a multinational consensus statement from the Fleischner Society.
Radiology 2020 Apr 7 [Epub ahead of print]
15. Zu ZY, Jiang MD, Xu PP, et al. Coronavirus disease 2019 (COVID-19): a perspective from China.
Radiology 2020 Feb 21 [Epub ahead of print]
16. Xu YH, Dong JH, An WM, et al. Clinical and
computed tomographic imaging features of novel coronavirus pneumonia caused by SARSCoV-2. J Infect 2020; 80:394–400
17. Ng MY, Lee EY, Yang J, et al. Imaging profile of
the COVID-19 infection: radiologic findings and
literature review. Radiol Cardiothorac Imaging
2020 Feb 13 [Epub ahead of print]
18. Liu H, Liu F, Li J, Zhang T, Wang D, Lan W. Clinical and CT imaging features of the COVID-19
pneumonia: focus on pregnant women and
children. J Infect 2020; 80:e7–e13
19. Zhao W, Zhong Z, Xie X, Yu Q, Liu J. Relation
between chest CT findings and clinical conditions
of coronavirus disease (COVID-19) pneumonia: a
multicenter study. AJR 2020; 214:1072–1077
20. Kim ES, Chin BS, Kang CK, et al.; Korea National Committee for Clinical Management of
COVID-19. Clinical course and outcomes of patients with severe acute respiratory syndrome
coronavirus 2 infection: a preliminary report of
the first 28 patients from the Korean cohort study
on COVID-19. J Korean Med Sci 2020; 35:e142
21. Wang D, Hu B, Hu C, et al. Clinical characteristics
of 138 hospitalized patients with 2019 novel coronavirus-infected pneumonia in Wuhan, China.
JAMA 2020 Feb 7 [Epub ahead of print]
22. Kimball A, Hatfield KM, Arons M, et al.; Public
Health—Seattle & King County; CDC COVID-19
Investigation Team. Asymptomatic and presymptomatic SARS-CoV-2 infections in residents of a
long-term care skilled nursing facility: King
County, Washington, March 2020. MMWR Morb
Mortal Wkly Rep 2020; 69:377–381
23. Day M. COVID-19: four fifths of cases are asymptomatic, China figures indicate. BMJ 2020; 369:1375
24. World Health Organization website. Q&A: similarities and differences—COVID-19 and influenza.
www.who.int/news-room/q-a-detail/q-a-similaritiesand-differences-covid-19-and-influenza. Accessed
April 8, 2020

AJR:215, October 2020

25. Chung M, Bernheim A, Mei X, et al. CT imaging
features of 2019 novel coronavirus (2019-nCoV).
Radiology 2020; 295:202–207
26. Corman VM, Landt O, Kaiser M, et al. Detection
of 2019 novel coronavirus (2019-nCoV) by realtime RT-PCR. Euro Surveill 2020; 25:2000045
27. Long C, Xu H, Shen Q, et al. Diagnosis of the
coronavirus disease (COVID-19): rRT-PCR or
CT? Eur J Radiol 2020; 126:108961
28. Udugama B, Kadhiresan P, Kozlowski HN, et al. Diagnosing COVID-19: the disease and tools for detection. ACS Nano 2020 Mar 30 [Epub ahead of print]
29. Inui S, Fujikawa A, Jitsu M, et al. Chest CT findings in
cases from the cruise ship “Diamond Princess” with
coronavirus disease 2019 (COVID-19). Radiol Cardiothorac Imaging 2020 Mar 17 [Epub ahead of print]
30. Ai T, Yang Z, Hou H, et al. Correlation of chest
CT and RT-PCR testing in coronavirus disease
2019 (COVID-19) in China: a report of 1014 cases.
Radiology 2020 Feb 26 [Epub ahead of print]
31. Guan WJ, Ni ZY, Hu Y, et al.; China Medical Treatment Expert Group for COVID-19. Clinical characteristics of coronavirus disease 2019 in China.
N Engl J Med 2020 Feb 28 [Epub ahead of print]
32. Bai HX, Hsieh B, Xiong Z, et al. Performance of
radiologists in differentiating COVID-19 from viral pneumonia on chest CT. Radiology 2020 Mar
10 [Epub ahead of print]
33. Bernheim A, Mei X, Huang M, et al. Chest CT
findings in coronavirus disease-19 (COVID-19):
relationship to duration of infection. Radiology
2020 Feb 20 [Epub ahead of print]
34. Kanne JP, Little BP, Chung JH, Elicker BM, Ketai
LH. Essentials for radiologists on COVID-19: an update—Radiology scientific expert panel. Radiology
2020 Feb 27 [Epub ahead of print]
35. Li Y, Yao L, Li J, et al. Stability issues of RT-PCR
testing of SARS-CoV-2 for hospitalized patients
clinically diagnosed with COVID-19. J Med Virol
2020 Mar 26 [Epub ahead of print]
36. Liu R, Han H, Liu F, et al. Positive rate of RT-PCR
detection of SARS-CoV-2 infection in 4880 cases
from one hospital in Wuhan, China, from Jan to
Feb 2020. Clin Chim Acta 2020; 505:172–175
37. Xiao AT, Tong YX, Zhang S. False-negative of
RT-PCR and prolonged nucleic acid conversion in
COVID-19: rather than recurrence. J Med Virol
2020 Apr 9 [Epub ahead of print]
38. Wang W, Xu Y, Gao R, et al. Detection of SARSCoV-2 in different types of clinical specimens.
JAMA 2020 Mar 11 [Epub ahead of print]
39. Hao W, Li M. Clinical diagnostic value of CT imaging in COVID-19 with multiple negative RTPCR testing. Travel Med Infect Dis 2020 Mar 13

[Epub ahead of print]
40. Krantz SG, Rao ASRS. Level of underreporting
including underdiagnosis before the first peak of
COVID-19 in various countries: preliminary retrospective results based on wavelets and deterministic modeling. Infect Control Hosp Epidemiol 2020 Apr 9 [Epub ahead of print]
41. Jin H, Hong C, Chen S, et al. Consensus for prevention and management of coronavirus disease
2019 (COVID-19) for neurologists. Stroke Vasc
Neurol 2020 Apr 1 [Epub ahead of print]
42. Chua F, Armstrong-James D, Desai SR, et al. The
role of CT in case ascertainment and management
of COVID-19 pneumonia in the UK: insights from
high-incidence regions. Lancet Respir Med 2020
Mar 25 [Epub ahead of print]
43. Al-Tawfiq JA, Memish ZA. Diagnosis of SARSCoV-2 infection based on CT scan vs. RT-PCR:
reflecting on experience from MERS-CoV. J Hosp
Infect 2020 Mar 5 [Epub ahead of print]
44. Cheng MP, Papenburg J, Desjardins M, et al. Diagnostic testing for severe acute respiratory syndrome-related coronavirus-2: a narrative review.
Ann Intern Med 2020 Apr 13 [Epub ahead of print]
45. Mahdavi A, Khalili N, Davarpanah A, et al. Radiologic management of COVID-19: preliminary
experience of the Iranian Society of Radiology
COVID-19 Consultant Group (ISRCC). Iran J
Radiol 2020 Mar 7 [Epub ahead of print]
46. Nair A, Rodrigues JCL, Hare S, et al. A British
Society of Thoracic Imaging statement: considerations in designing local imaging diagnostic algorithms for the COVID-19 pandemic. Clin Radiol
2020; 75:329–334
47. Kakodkar P, Kaka N, Baig MN. A comprehensive
literature review on the clinical presentation, and
management of the pandemic coronavirus disease
2019 (COVID-19). Cureus 2020 Apr 6 [Epub
ahead of print]
48. Hope MD, Raptis CA, Shah A, Hammer MM, Henry
TS. A role for CT in COVID-19? What data really tell
us so far. (letter) Lancet 2020; 395:1189–1190
49. Mossa-Basha M, Meltzer CC, Kim DC, Tuite MJ,
Kolli KP, Tan BS. Radiology department preparedness for COVID-19: Radiology scientific expert
panel. Radiology 2020 Mar 16 [Epub ahead of print]
50. China National Health Commission website. Chinese clinical guidance for COVID-19 pneumonia
diagnosis and treatment, ed. 7. kjfy.meetingchina.
org/msite/news/show/cn/3337.html. Accessed April
10, 2020
51. Lei J, Li J, Li X, Qi X. CT imaging of the 2019
novel coronavirus (2019-nCoV) pneumonia.
Radiology 2020; 295:18

5

