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INTRODUCTION

During the short period of approximately 3 months since coro-
navirus disease 2019 (COVID-19) was first reported in the city 
of Wuhan, Hubei Province, China at the end of December 2019, 
this disease became a pandemic, with large-scale outbreaks in 
China, South Korea, Iran, and Europe [1-4]. Although the World 
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Objectives. The objectives of this study were to identify the clinical features and chest computed tomography (CT) findings 
of coronavirus disease 2019 (COVID-19) patients and to compare the characteristics of patients diagnosed in Wuhan 
and in other areas of China by integrating the findings reported in previous studies. 

Methods. We conducted a proportion meta-analysis to integrate the results of previous studies identified in online databas-
es, and subsequently compared the overlapping of 95% confidence intervals (CIs) between locations of diagnosis. 
The heterogeneity of the results of the included studies was also demonstrated.

Results. Nine studies with level IV evidence were considered to be eligible for the meta-analysis, and a comparative analy-
sis was only possible between patients diagnosed in Wuhan and outside of Wuhan in China. Fever (84.8%; 95% CI, 
78.5% to 90.1%) was identified as the most common clinical manifestation in all COVID-19 patients, and signs of 
respiratory infection were also frequently present in these patients. When comparing the clinical features according to 
the location of diagnosis, fever and dyspnea were less frequent in patients diagnosed outside of Wuhan (fever: 78.1%; 
95% CI, 73.2% to 82.7%; dyspnea: 3.80%; 95% CI, 0.13% to 12.22%) than in patients diagnosed in Wuhan (fever: 
91.7%; 95% CI, 88.0% to 94.8%; dyspnea: 21.1%; 95% CI, 13.2% to 30.3%). The chest CT findings exhibited no 
significant differences between the groups.

Conclusion. Fever was found to be the most common symptom in COVID-19, and respiratory infection signs were also 
commonly present. Fever and dyspnea were less frequently observed in the patients diagnosed outside of Wuhan, 
which should be considered in COVID-19 screening programs. These results may be attributable to the earlier diag-
nosis of the disease and the younger age of patients outside of Wuhan although further analysis is needed. The role of 
chest CT in COVID-19 diagnosis is inconclusive based on this study.
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Health Organization declared COVID-19 to be a public health 
emergency of international concern on January 30, 2020 [5], the 
number of patients diagnosed with COVID-19 in Europe, the 
United States, and South America exploded in March 2020 [6,7]. 
The reproductive number of COVID-19 estimated from previous-
ly reported studies, representing the average number of new pa-
tients infected by a patient in a naïve population, is over 3, which 
is considerably higher than those of severe acute respiratory syn-
drome and Middle East respiratory syndrome (MERS) [8,9]. 

COVID-19 is mainly diagnosed by using real-time reverse 
transcription-polymerase chain reaction (rRT-PCR) to detect se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
RNA in samples obtained through nasopharyngeal or oropha-
ryngeal swabs [10-13]. Although rRT-PCR for COVID-19 was 
initially developed within 2 weeks after the emergence of the 
disease, this test cannot be performed on all suspected patients 
because COVID-19 has rapidly spread beyond the capacity for 
testing [14]. Thus, proper screening for the disease and isolation 
of suspected patients performed by the physicians and health-
care providers who first come into contact with them is the most 
important step in controlling this highly infectious disease, mean-
ing that awareness and knowledge of the clinical features of CO-
VID-19 are necessary for physicians and health-care providers 
[15]. The most common symptom in patients diagnosed with 
COVID-19 is known to be fever, which is frequently accompa-
nied by coughing or difficulty in breathing [16,17]. However, 
some COVID-19 patients demonstrate no symptoms or complain 
of only gastrointestinal (GI) symptoms; furthermore, the clinical 
features of COVID-19 patients diagnosed outside of Wuhan, 
China differed from those of patients diagnosed in Wuhan [18]. 
Therefore, additional diagnostic clues for COVID-19 have been 
investigated; promisingly, chest computed tomography (CT) has 
recently been reported to detect lung changes caused by COVID- 
19 before the occurrence of symptoms [19,20]. 

Within only 2 months since the first report of COVID-19, 
hundreds of reports related to COVID-19 have been published 
in reputable scientific journals. At this point, it is impossible to 
conduct a randomized clinical trial or a well-designed prospec-

tive study on the diagnosis and treatment of COVID-19, as only 
a short time has passed since this new disease emerged. Propor-
tion meta-analysis is a statistical technique that provides inte-
grated information in the absence of studies with a high level of 
evidence [21-24]. It should be kept in mind that this technique 
provides a relatively low level of evidence compared to other 
types of meta-analysis, as it generates results from studies with 
low levels of evidence, such as case series or observational stud-
ies [23]. However, this technique is expected to provide more 
integrated information about COVID-19 for health-care provid-
ers than is provided by extant studies in isolation.

Since the first report in Wuhan, the medical environment sur-
rounding COVID-19 has undergone many changes, including 
increased awareness of the disease and the dissemination of di-
agnostic kits. Thus, it is expected that there will be changes in 
the clinical features of patients diagnosed with COVID-19, and 
identifying such differences will help health-care providers bet-
ter understand and diagnose this disease. The objectives of this 
study were to identify the clinical features and chest CT findings 
of COVID-19 patients and to compare the characteristics of pa-
tients diagnosed in Wuhan and in other areas by integrating the 
findings reported in previous studies.

MATERIALS AND METHODS

Protocol of the study 
This study was conducted under the recommendations of Re-
porting Items for Systematic Reviews and Meta-Analyses. This 
study was performed by two teams for rapid review, one team 
was in charge of the survey and collection of included studies, 
and the other team was in charge of quality assessment of the 
included studies. Each team consisted of two main reviewers 
and a supervisor who adjusted the disagreements of the review 
results. For rapid review considering the urgency of a target dis-
ease for analysis, all types of the article what identified in the 
online databases were considered as candidates for inclusion in 
the study.

Survey of literature and inclusion of studies for analysis
On March 17, 2020, two reviewers (YSL and WJ) searched the 
online databases of the U.S. National Library of Medicine (Med-
line) and Excerpta Medica (Embase) for identifying reports pub-
lished in English that used the terms: COVID-19; SARS-Cov-2; 
and Novel coronavirus 2019. The titles, abstracts, and authors’ 
information were saved into excel files, and later screened by 
two reviewers. All type of reports in the English language that 
contained the descriptions of clinical features and CT findings 
except for the review articles were included in a data-set for de-
tailed review, and two reviewers included only studies with data 
on four or more patients (case-series, cohort, or observational 
study) into the data-set to provide a higher level of evidence 

	� Fever was found to be the most common clinical manifestation 
in all coronavirus disease 2019 (COVID-19) patients.

	� Fever and dyspnea were less frequent in patients diagnosed 
outside of Wuhan than in those diagnosed in Wuhan, which 
may be attributable to the earlier diagnosis of the disease and 
the younger age of patients outside of Wuhan. 

	� Since there were no significant differences in pathologic pat-
terns and their distribution on chest computed tomography 
(CT) between the patients diagnosed in Wuhan and outside of 
Wuhan, the role of chest CT in the diagnosis of COVID-19 is 
inconclusive based on this study.
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[25]. Published editorials and letters to editors were also consid-
ered as candidates for the study to a maximum extent possible. 
In the review process (the assessments of study eligibility), to 
minimize the risk of duplicating data in this analysis [26], only 
the largest study was included if the duration of patient inclusion 
overlapped among reports from the same hospital. If data were 
reported from the same hospital without information about the 
date of patient inclusion, this study was also eventually exclud-
ed. All data were collected using identical forms to minimize the 
variability of reviewers, and disagreements of in the review re-
sults were adjusted by the third reviewer (JL).

Data collection and quality assessment 
The extraction of data from included studies was independently 
conducted by two reviewers. Name of the first author, the origin 
of reports including hospital and province, the initial date of pa-
tient inclusion, and the number of patients included were record-
ed in the Microsoft Excel database. Demographic data, symptoms 
of patients, and chest CT findings were extracted. The results were 
categorized into the regions where COVID-19 patients were di-
agnosed as follows: Wuhan, outside of Wuhan in China, and oth-
er country groups. Quality assessments of included studies were 
independently performed by two reviewers (professors of college 
of medicine, CGC and SWP), who did not participate in the data 
review process, using a quality assessment tool for case-series 
study from the National Institutes of Health, which consisted of 
nine questions (Supplementary Table 1) [27]. The disagreements 
in the quality assessment were also discussed by a third review-
er (JL). The results of the quality assessment were represented 
in a fair, good, and poor grouping to assist in the understanding 
of this study.

Statistical analysis
Proportion meta-analysis was conducted to determine the clini-
cal features and chest CT findings of COVID-19 patients; subse-
quently, clinical and chest CT characteristics of patients were 
compared after the areas diagnosed with COVID-19 were clas-
sified as Wuhan, outside of Wuhan in China, and other countries. 
We used a random-effect model provided by MedCalc statistical 
software due to the presence of uncontrolled variables of includ-
ed studies. All results were represented as a forest plot with the 
horizontal bar corresponding to the 95% confidence interval 
(CI) of the effect estimates, and overlap of 95% CI was defined 
as the absence of difference among the groups in the compara-
tive analysis [28]. I2 test and Cochran Q were used for evaluating 
heterogeneities of the results belonging to analysis. I2 lied between 
0% to 100% and additional descriptions were made if they com-
plied with the criteria described as follows: low (<40%), mod-
erate (30%–60%), and considerable (75%–100%), retrospec-
tively [29]. This parameter stated the percentage of variability in 
effect estimates calculated from heterogeneity. Cochran Q test is 
the parameter computed by summing squared deviations of the 
estimate of each study, and the parameter of <0.10 determined 
the heterogeneity [30]. Although we described these two pa-
rameters for measuring heterogeneity, I2 which is not affected by 
the number of included studies for meta-analysis was consid-
ered as a more appropriate parameter for the evaluation of het-
erogeneity in this study [30]. The publication bias among includ-
ed studies was determined when the P-value was <0.05 on Eg-
ger’s regression test [31]. Forest plot calculated by MedCalc was 
redrawn using Microsoft Excel program (Microsoft, Redmond, 
WA, USA) for easy interpretation of figure [32]. Chi-square test 
was used to compare the compositions of gender among groups.

Fig. 1. Flowchart of the final inclusion of studies. Nine studies were found to be eligible for the meta-analysis [33-41], extracted from 783 ab-
stracts and titles. 

783 Abstracts identified through Medline and Embase
Searching date: March 17, 2020

672 Title and abstract review

87 Full-article review

15 Sufficient clinical and radiologic data

9 Final inclusion of studies

111 Exclusion of duplicated of abstract

72 Insufficient data of clinical and radiological information

6 Possibility of overlapped date

103 Description in a language other than English
430 Information about less than 4 patients
52 Presenting other information about COVID-19
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RESULTS

Data extraction from included studies and quality assessment 
In total, 783 abstracts and titles were identified and screened, 
and 102 abstracts were excluded in this step as they were not 
written in English. Additionally, abstracts presenting clinical fea-
tures and chest CT findings from four or fewer patients were ex-
cluded. Eighty-seven reports were completely reviewed, and 
studies that were likely to present duplicate patient data were 
also excluded. Finally, nine studies (four studies reporting find-
ings from Wuhan and five studies reporting findings from outside 
of Wuhan in China) with level IV evidence (case series, observa-
tional studies, or cohort studies) were eligible for the meta-anal-
ysis (Fig. 1) [33-41]. As only one study each from South Korea 
and Europe described the clinical features and chest CT findings 
of patients from outside China, a comparative analysis was only 
possible between patients diagnosed in Wuhan and outside of 
Wuhan in China. Information about 627 patients (male, 345; fe-
male, 282) diagnosed with COVID-19 was obtained from nine 
studies (Table 1). However, it was not possible to consistently 
present the mean or median age of the included patients because 
five studies reported age as a median value and four studies re-
ported age as a mean value. There was no significant difference 
in the sex ratio between the two groups (P=0.157) upon chi-
square analysis. Among the clinical features described in the in-
cluded studies, fever, cough, sputum, dyspnea, myalgia, fatigue, 
and GI symptoms were available for meta-analysis and compari-
sons (Table 2). Comparisons of chest CT findings were possible 
for pathologic findings (ground-glass opacity [GGO] and consol-
idation) and the distribution of abnormal findings (single lobe, 
multiple lobes, and both lungs) (Table 3). Laboratory findings 
(leukocytosis, leukopenia, and decreased lymphocyte count) could 
also be analyzed, as demonstrated in Supplementary Table 2.

Clinical features 
COVID-19 was diagnosed despite the absence of symptoms in 
4.1% of the patients (9/242) from outside of Wuhan (Table 2). 
Fever (84.8%; 95% CI, 78.5% to 90.1%; I2=73.6%) was the 
most common symptom of COVID-19, followed by cough (52.0%; 
95% CI, 34.1% to 69.7%; I2=95.0%) (Fig. 2A and B). Sputum 
and dyspnea were only present in 21.3% (95% CI, 17.2% to 
25.7%; I2=0%) and 10.4% (95% CI, 2.0% to 24.5%; I2=88.87%) 
of patients, respectively (Fig. 2C). Myalgia and fatigue were pres-
ent in 27.3% (95% CI, 16.6% to 39.4%; I2=87.6%) and 16.7% 
(95% CI, 10.4% to 24.2%; I2=72.5%) of patients, respectively. 
GI symptoms were reported by 11.6% (95% CI, 7.7% to 16.1%; 
I2=54.6%) of patients (Fig. 2D). 

In a comparison of symptoms between the patients diagnosed 
in Wuhan and outside of Wuhan, fever was more frequently ob-
served in the patients diagnosed in Wuhan (91.7%; 95% CI, 
88.0% to 94.8%; I2=17.94%) than in those diagnosed outside 
of Wuhan (78.1%; 95% CI, 73.2% to 82.7%; I2=0%) (Fig. 3A). Ta
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However, the proportion of patients with cough was similar be-
tween the Wuhan (41.3%; 95% CI, 8.2% to 79.9%; I2=97.9%) 
and non-Wuhan groups (59.4%; 95% CI, 47.8% to 70.4%; I2= 
71.2%). Similar to fever, dyspnea was significantly more frequent 
in the patients diagnosed in Wuhan (21.1%; 95% CI, 13.2% to 
30.3%; I2=11.0%) than in those diagnosed outside of Wuhan 
(3.80%; 95% CI, 0.13% to 12.22%; I2=74.75%) (Fig. 3B). How-
ever, no significant difference was observed in the frequency of 
sputum between the Wuhan group (23.33%; 95% CI, 18.1% to 
29.1%; I2=0%) and the non-Wuhan group (17.7%; 95% CI, 
11.5% to 24.9%; I2=0%).

Chest CT findings
The chest CT findings of the included studies are presented in 

Table 3. A GGO pattern and consolidation were observed in 
66.76% (95% CI, 52.56% to 79.55%; I2=90.35%) and 35.15% 
(95% CI, 20.96% to 50.84%; I2=92.02%) of COVID-19 patients, 
respectively (Fig. 4). The most common distribution of patholog-
ic findings was involvement of multiple lobes (81.21%; 95% CI, 
69.73% to 90.46%; I2=86.10%), while only 14.47% (95% CI, 
4.99% to 28.27%; I2=91.82%) of patients had pathologic find-
ings distributed in a single lobe (Fig. 5). Bilateral lung involve-
ment was identified in 80.41% (95% CI, 71.75% to 87.81%; 
I2=81.84%) of patients. No significant difference was observed 
in the frequency of patients in whom the pathologic findings 
showed only single-lobe involvement between the Wuhan group 
(11.09%; 95% CI, 5.71% to 17.96%; I2=32.20%) and the non-
Wuhan group (17.77%; 95% CI, 2.22% to 43.56%; 

Fig. 2. The proportions of symptoms in coronavirus disease 2019 (COVID-19) patients extracted from nine studies [33-41]. The proportions of 
fever (A), cough (B), dyspnea (C), and gastrointestinal symptoms (D). CI, confidence interval.

A

B

C

D
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I2=95.59%). The distribution of multiple-lobe and bilateral lung 
involvement was similar in both groups. The results of the com-
parison of the proportions of chest CT findings between the groups 
are presented in Supplementary Figs. 1 and 2. 

DISCUSSION

Within only 3 months after it was first reported in China, the 
COVID-19 pandemic has spread to South Korea, Iran, Italy, and 
the United States, and the number of patients worldwide has 
rapidly increased [6,7]. Since COVID-19 is estimated to be more 

Fig. 3. Comparison of the proportions of symptoms between patients diagnosed in Wuhan and outside of Wuhan in China [33-41]. Significant 
differences were noted in the proportion of patients with fever (A) and dyspnea (B). CI, confidence interval.

A

B

Fig. 4. The proportions of pathologic patterns observed on chest computed tomography (CT) in patients with coronavirus disease 2019 (COV-
ID-19) [33-41]. The proportions of patients with ground-glass opacity (A) and consolidation (B). GGO, ground-glass opacity; CI, confidence 
interval.

A

B
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infectious than MERS and more fatal than influenza, physicians 
and health-care providers should actively work to diagnose CO-
VID-19 and to keep COVID-19 patients in isolation to minimize 
the spread of the disease and prevent deterioration of the cur-
rent situation. Although COVID-19 is diagnosed using rRT-PCR 
tests, proper screening conducted by health-care providers is the 
most important prerequisite for controlling the spread of COV-
ID-19, as diagnostic capacity and accessibility of medical care 
differ from country to country [15,42]. 

Patients’ symptoms are important clues for the diagnosis of a 
disease, and the same is true for the screening of diseases [15]. 
Essentially, all the relevant guidelines recommend that symptoms 
and epidemiological risk (history of contact with COVID-19 pa-
tients and history of visits to pandemic-affected areas) should be 
considered as part of COVID-19 screening [7,12,43,44]. Accord-
ing to the Centers for Disease Control and Prevention, screening 
for COVID-19 should be based on the presence of symptoms of 
fever, cough, and shortness of breath [12]. The most common 
symptom in patients diagnosed with COVID-19 was fever (84.8%; 
95% CI, 78.5% to 90.1%; I2=73.6%), which was frequently 
accompanied by cough (52.0%; 95% CI, 34.1% to 69.7%; I2= 
95.0%). In addition, 21.3% and 10.4% of patients complained 
of sputum and dyspnea (other signs of respiratory infection). 

Fig. 5. The proportions of the distribution of pathologic findings observed on chest computed tomography in patients with coronavirus disease 
2019 (COVID-19) [33-41]. The proportions of single lobe involvement (A), multiple lobe involvement (B), and bilateral lung involvement (C). CI, 
confidence interval.

A

B

C

Moreover, myalgia (27.3%) and fatigue (16.7%), which are symp-
toms of inflammation due to SARS-CoV-2, were also less com-
mon than fever and cough. Although all of symptoms mentioned 
above, except sputum, exhibited significant heterogeneity, fever 
accompanied by the signs of a respiratory infection can be con-
sidered as a reasonable parameter for suspecting COVID-19, es-
pecially in patients with epidemiological risk, as has been rec-
ommended by many guidelines [7,12,43,44]. Interestingly, over 
10% of patients in the present study complained of GI symp-
toms. GI symptoms are thought to be a characteristic of SARS-
CoV-2 infection, especially in light of the previous finding that 
over 30% of MERS patients complained of GI symptoms [45]. 
Recently, olfactory and gustatory dysfunction as determined by 
a questionnaire evaluation has been observed in 85% of mild-
to-moderate COVID-19 patients in Europe; the reported frequen-
cy of this symptom is therefore similar to that of fever and high-
er than that of cough in the present study [46]. Thus, physicians, 
especially otorhinolaryngologists, should be aware of these symp-
toms, in addition to fever accompanied by the signs of respirato-
ry infection, as a possible clinical presentation of COVID-19. Ol-
factory and gustatory complaints were the initial symptoms in 
approximately 15% of COVID-19 patients, and 11.8% of pa-
tients complained of only olfactory changes without other nasal 
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symptoms [46]. However, we could not find any information on 
these symptoms in the studies included in this meta-analysis. 
The patients included in this study were mainly diagnosed with 
COVID-19 in January 2020, not long after the emergence of 
COVID-19. Since these diagnoses were made in the early phase 
of COVID-19 transmission, a lack of awareness of olfactory/gus-
tatory dysfunction, as well as differences in disease severity in 
patients depending on the time of COVID-19 diagnosis, may 
explain why information on these symptoms was missing in the 
included studies. Although the results of this study did not ad-
dress olfactory or gustatory dysfunctions observed in COVID-19 
patients, based on current knowledge, otorhinolaryngologists 
must consider the possibility of COVID-19 if patients with epi-
demiological risk of this disease complain of olfactory or gusta-
tory dysfunction. 

Fever is known to occur in a relatively early phase of COVID- 
19, whereas dyspnea is a symptom that generally occurs in the 
rapid progression phase, which takes place 3 to 7 days after the 
onset of symptoms [44]. The present meta-analysis revealed that 
fever and dyspnea were less frequent in the patients diagnosed 
outside of Wuhan than in those diagnosed in Wuhan. In addition, 
asymptomatic COVID-19 patients were only reported in the 
non-Wuhan group. In a report from South Korea, among a total 
of 28 patients, three patients without symptoms (10.71%) were 
diagnosed with COVID-19, and only 32.14% of patients (9/28) 
complained of fever [47]. This trend was also observed in a study 
reporting the clinical features of 38 COVID-19 patients in Eu-
rope; 5.26% of patients (2/38) were asymptomatic and fever 
was observed in only 52.63% (20/38) [48]. Most studies of both 
groups (the Wuhan group and the non-Wuhan group) in this me-
ta-analysis included patients diagnosed in a similar period. Since 
the initial outbreak of COVID-19 is assumed to have occurred 
in Wuhan, the interval between infection and COVID-19 diag-
nosis is thought to have been shorter in the non-Wuhan group 
than in the Wuhan group. Thus, the lower frequency of fever and 
the higher number of asymptomatic patients observed outside 
of Wuhan is thought to be due to the early diagnosis of COVID- 
19 as a consequence of physicians’ increased awareness of the 
disease and epidemiological assessments of high-risk individu-
als. Although it was not practicable to conduct a meta-regression 
analysis of the effect of age on clinical manifestations because of 
variation in how age was reported in the included studies, the 
patients from outside of Wuhan seemed to be younger than the 
patients diagnosed in Wuhan. Since the clinical manifestations 
and disease severity of COVID-19 vary depending on age [38], 
these results should be interpreted with caution, in light of the 
possibility that the age difference between the groups may have 
affected the differences in clinical manifestations found in this 
study.

Regarding disease screening, we still should be aware that fe-
ver and dyspnea were less frequent in patients diagnosed out-
side of Wuhan in China. It is apparent that only using symptoms 

as screening criteria for COVID-19 results in an increased chance 
of failure of early diagnosis of COVID-19 in actual patients. There-
fore, the assessment of epidemiological risk is of prime impor-
tance in patients complaining of fever accompanied by signs of 
respiratory infection. If it is not possible to conduct rRT-PCR for 
COVID-19 in high-risk individuals, proper isolation of these pa-
tients for 2 weeks to minimize their contact with other people 
around them—even if they do not have symptoms or their symp-
toms are minor—is necessary considering the incubation period 
of COVID-19 [43]. In addition, it would be preferable to have a 
monitoring system for identifying patients’ history of visits to 
pandemic-affected areas and for keeping track of high-risk indi-
viduals through government interventions with the purpose of 
controlling this infectious disease.

Numerous studies have reported the radiologic findings of 
COVID-19 patients. While simple chest radiography plays a lim-
ited role in COVID-19 screening, chest CT is known to detect 
lung abnormalities, single or focal GGO patterns, the presence 
of a nodule in the central lobule, and patchy consolidation even 
before the onset of symptoms because of its high resolution 
[34,40,44]. GGO is an initial pathologic finding that can be ob-
served in the lungs even before symptom onset, whereas the 
consolidation pattern is a relatively late finding in the progres-
sion of COVID-19 [44]. These pathologic findings gradually in-
volve bilateral and multiple lobes during the course of disease 
progression. Although we assumed that COVID-19 was diag-
nosed earlier in the non-Wuhan group, no significant between-
group differences were found in the distribution of patterns in-
volving a single lobe, multiple lobes, and the bilateral lungs. The 
results regarding GGO and consolidation are similar to results 
reported from South Korea (GGO, 8/9; consolidation, 2/9) [49]. 
Since all five parameters reflecting chest CT findings exhibited 
considerable heterogeneity in the results extracted from the in-
cluded studies, the present study does not provide support for 
any conclusions regarding the role of chest CT in COVID-19 
screening. 

This study has several limitations and the results should be in-
terpreted with caution. First, the results of this study can only 
serve as the basis for weak recommendations because of the low 
level of evidence of the included studies, the small number of 
patients, and methodological limitations [24]. Second, there was 
considerable heterogeneity in the results of the included studies. 
It is hypothesized that these outcomes could reflect differences 
between the groups. Third, it is possible that this study did not 
include exhaustive information about COVID-19, as case reports 
and studies with insufficient information were excluded from 
the present analysis to increase the level of evidence. 

In conclusion, fever accompanied by signs of respiratory infec-
tion is considered to be the most reliable manifestation of COV-
ID-19. Fever and dyspnea were observed less frequently in pa-
tients diagnosed outside of Wuhan in China, which should be 
considered in COVID-19 screening. Regional differences in the 
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proportion of symptoms may be attributable to the earlier diag-
nosis of the disease and the younger age of the patients outside 
of Wuhan although further analysis is needed. Finally, the results 
of this study do not support any specific conclusions regarding 
the role of chest CT in diagnosing COVID-19.
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