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1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a viral respiratory disease
caused by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2).! The first case of COVID-19, from Wuhan, Hubei,
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Abstract

The coronavirus disease 2019 (COVID-19) pandemic is currently not under control. We
aimed to assess whether there are differences in clinical manifestations between
COVID-19 patients from the East (East and South-East Asian countries including China,
South Korea, and Thailand) and the West (North American, European, and Middle East
countries, including the United States, Italy, France, and Iran). For this meta-analysis, we
searched for eligible studies about COVID-19 in three databases: PubMed, EMBASE,
and the Cochrane Library. Studies were divided into two cohorts for analysis: the East
and the West. Stata 13.1 software was used for the meta-analysis. Of the 1527 studies
initially identified by the literature search, 169 full-text articles were retrieved and
screened for eligibility. Fifty-seven of these, describing 19,353 patients, were deemed
eligible for inclusion. Of these, 45 studies with 8416 patients were from the East while
12 studies with 10,937 patients were from the West. The results indicated that the
incidences of cough, headache, dizziness, nasal congestion, and digestive symptoms in
COVID-19 patients from the East were lower than those in the West. The laboratory
data showed that there were no significant differences in the levels of lymphocytes,
leukocytes, C-reactive protein, and platelet counts between the two groups. In addition,
our results also showed that the incidence of cardiac and kidney injury, as well as
increased levels of creatinine, alanine transaminase, and aspartate transaminase, were
significantly higher in patients from the West than from the East. Our meta-analysis
indicated that there are differences in the clinical manifestations of COVID-19 in pa-
tients from the East and the West. COVID-19 patients from the West appear to suffer
more severe liver, kidney, and heart damage due to SARS-CoV-2.
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China, was reported to the World Health Organization (WHO) by the
Chinese authorities on December 31, 2019. Subsequently,
COVID-19 cases were reported across a wide geographic distribu-
tion around the globe. In January and February 2020, Asian coun-

tries represented by China and South Korea were the regions most
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affected by COVID-19.2° After March, Europe and North America
gradually became the epicenters of the disease.” To date, SARS-CoV-
2 has swept into over 200 countries with over 35 million cases and
more than 1 million deaths. This is a public health emergency that all
countries should take seriously.

Typical clinical symptoms, laboratory abnormalities, and radi-
ological imaging tests are of great importance for the screening and
diagnosis of COVID-19.°® The clinical features commonly range
from mild respiratory illness to severe acute respiratory disease.
According to reports, the most common clinical symptoms of
COVID-19 were fever, cough, expectoration, dyspnea, fatigue, and
myalgia while gastrointestinal symptoms, and smell and taste dys-
function were rare.”°

It is generally accepted that viral mutations occur during the
transmission and spread of a virus. It has been reported that the
SARS-Cov-2 viruses currently circulating in the world can be divided
into three or more lineage clusters based on the results of gene
sequencing and phylogenetic network analysis. Forster et al.'!
described three central variants distinguished by amino acid changes,
and named them A, B, and C. The A and C types were found in
significant proportions outside East Asia, in Europeans and
Americans. In contrast, the B type was the most common in East
Asia. This suggests that differences in geography, time of infection,
race, and changes in the pathogen itself may result in different
clinical characteristics and therapeutic responses in COVID-19 pa-
tients. However, at present, there are no research data to verify this
hypothesis. Due to the importance of this issue in better under-
standing COVID-19, tracing the origin of the virus, and optimizing
patient treatment strategies, we aimed to determine whether there
are differences in clinical manifestations between COVID-19

patients from the East and beyond.

2 | METHODS

2.1 | Search strategy and selection criteria

Our meta-analysis was conducted according to PRISMA and MOOSE
guidelines. We searched for eligible studies on COVID-19 in three
databases, PubMed, EMBASE, and the Cochrane Library. The search
results were updated on May 18, 2020. Our search terms contained
“COVID-19,” “complications,” “comorbidities,” and “clinical char-
acteristics.” The references of identified reviews and meta-analyses
were screened for additional eligible studies.

Two authors (Xiucheng Liu and Xiang Li) independently assessed
the eligibility of studies after reading the titles, abstracts, and full
texts. One senior investigator arbitrated the disagreements and
made final decisions. Studies were selected according to the fol-

lowing criteria:

(1) The majority of participants were COVID-19 patients. Studies

involving puerperants or infants were excluded because of

atypical symptoms. Studies with external limitations on patients’
characteristics such as severe disease only or acute respiratory
distress syndrome (ARDS) only were excluded.

(2) No restrictions were applied to the study design, study type,
region, and race of participants.

(3) Included studies should report at least one pre-existing co-
morbidity, as well as the clinical characteristics, laboratory
findings, radiologic findings, medical treatments, or outcomes of
the COVID-19 patients.

(4) Studies with sample sizes smaller than four were excluded.

(5) The languages of studies were limited to English and Chinese.

2.2 | Data extraction and quality assessment

Two authors (Xiang Li and Yeqing Zhou) independently extracted the
relevant data, including the name of the first author, study design,
region, duration of recruitment, sample size, mean or median age,
history of smoking (including current smokers), medical comorbid-
ities, clinical characteristics, laboratory findings, radiologic findings,
complications, treatments, and clinical outcomes of the COVID-19
patients. We classified patients with elevated levels of troponin T as
having acute cardiac injury and ICU patients as severe cases in the
absence of other relevant data.

The methodological quality of the included studies was assessed
by the quality assessment tool for case series studies published by
the National Institutes of Health (NIH; www.nih.gov). This tool in-
cludes nine items, with a score of O or 1 for each item. The overall
quality of a study was measured by the sum of the scores for all
items, ranging from O to 9. Included studies were classified as having
a low (7-9), moderate (5-6), or high risk of bias (0-4). Disagreements

were settled by the chief investigators.

2.3 | Statistical analyses

Data analysis was performed with Stata 13.1 software (Stata
Corporation). A random-effects model was applied to calculate the
pooled estimated prevalence with 95% confidence intervals of pre-
existing comorbidities, clinical characteristics, laboratory findings,
radiologic findings, complications, treatments, and clinical outcomes
of the COVID-19 patients. We selected the Stata METAPROP
module and the Freeman-Tukey double arcsine transformation to
prevent the exclusion of studies with extremely small or extremely
large prevalence estimates and minimize their impacts on the results
before analyzing the data.

We calculated the heterogeneity among studies using I% If
2>75% (high heterogeneity), we conducted subgroup analysis to
determine the possible source of the heterogeneity, using the fol-
lowing variables: age, region, and sex. The differences in prevalence
were also analyzed by these subgroups. We assessed the publication

bias by Egger's test.
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3 | RESULTS

3.1 | Study selection and characteristics

Our initial search identified 1527 publications. Of these, 193 were
duplications. Of the remaining studies, 1165 records were excluded after
reviewing the title and abstract, leaving 169 studies eligible for the full-
text review. We also included eight additional studies identified through
other sources. Among these 177 full-text papers, 41 had external lim-
itations on participants’ characteristics, 8 did not report original data,
15 did not report clinical characteristics, comorbidities, or complications
of COVID-19, 10 had a sample size smaller than four, 5 were irrelevant
to our topic, 3 described puerperants or infants, and 1 was the erratum
of an already-included study. One publication was excluded due to a low-
quality assessment score. As over half of the studies were conducted in
China, we performed a further screening of Chinese publications.
The further exclusion criteria for Chinese studies were a quality as-
sessment score below 7 or a sample size of less than 50. Finally, 57

studies®%¢”

with 19,353 patients were eligible for inclusion. Of these,
45 studies>*#°° with 8416 patients were from the East (East and South-
East Asian countries, including China, South Korea, and Thailand). Twelve
studies®®®” with 10,937 patients were from the West (North American,
European, and Middle East countries, such as the United States, Italy,
France, and Iran). The period of enrollment ranged from December 11,
2019 to April 5, 2020. Our selection process is illustrated in Figure 1 and

the characteristics of the included studies are summarized in Table 1.

3.2 | Quality assessment

The details of the quality assessment are summarized in Table S1. All

57 studies described a clear study question and study population
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while only 16 studies enrolled patients consecutively. The subjects of
52 studies were comparable. Clearly described interventions were
presented in 42 studies and clear outcome measures were reported
in 49 studies. Thirty-four studies reported an adequate length of
follow-up. Most studies provided detailed statistical methods (n = 48)
and detailed and comprehensive results (n=56).

3.3 | Overall perspective of the clinical
manifestations of COVID-19

A total of 57 studies involving 19,353 COVID-19 patients were in-
cluded. We conducted a meta-analysis of the prevalence of 14 clin-
ical symptoms of COVID-19. The incidence of these symptoms was
as follows: fever (0.76; 95% Cl, 0.68-0.84), cough (0.64; 95% Cl,
0.58-0.70), expectoration (0.31; 95% Cl, 0.25-0.37), dyspnea (0.30;
95% Cl, 0.24-0.37), fatigue (0.29; 95% Cl, 0.23-0.35), myalgia (0.20;
95% Cl, 0.17-0.24), sore throat (0.18; 95% Cl, 0.13-0.24), digestive
symptoms (0.17; 95% Cl, 0.12-0.21), headache (0.13; 95% ClI,
0.10-0.15]), ecphysesis (0.13; 95% ClI, 0.05-0.20), chest pain (0.12;
95% Cl, 0.08-0.16), dizziness (0.10; 95% ClI, 0.06-0.14), nasal con-
gestion (0.07; 95% ClI, 0.05-0.09), and hemoptysis (0.02; 95% ClI,
0.01-0.02) (Figure S1A).

The results of the clinical laboratory tests of the COVID-19 pa-
tients showed increased levels of C-reactive protein (CRP) (0.55; 95%
Cl, 0.47-0.63), lactate dehydrogenase (LDH) (0.48; 95% Cl, 0.34-0.62),
brain natriuretic peptide (BNP) (0.41; 95% Cl, 0.30-0.53), p-dimer (0.26;
95% Cl, 0.18-0.35), troponin T (0.26; 95% Cl, 0.19-0.33), aspartate
aminotransferase (AST) (0.23; 95% Cl, 0.12-0.35), and alanine amino-
transferase (ALT) (0.20; 95% Cl, 0.11-0.29), and decreased numbers of
lymphocytes (0.41; 95% Cl, 0.30-0.52), leukocytes (0.25; 95% ClI,

0.18-0.32), and platelets, all of which were common laboratory

Studies identified through database searching
(n=1527)

Additional studies through other sources

(n=8)

v

Records excluded after (n=1342)

Remained studies after

removal of duplicates

Full-text articles excluded, with reasons (n=120):

screening titles and abstracts <—l

®External limitations on participants’

(n=1165)

(n=177)

Full-text publications

assessed for eligibility

characteristics (41)
®No original data (8)

®No clinical characteristics, comorbidities or

complications (5)

®Sample size < 4 (10)

(n=57)

Finally included studies

in the meta-analysis

®|rrelevant topic (5)

®Related to parturients or neonates (3)

®Erratum of an already included study (1)

FIGURE 1 Study selection

®Low quality assessment score (1)

®Chinese studies with quality assessment score

<7 or sample size < 50 (36)
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abnormalities. In addition, the radiological imaging results indicated that
61% (95% Cl, 0.50-0.71) of patients had bilateral lung lesions, while
25% (95% Cl, 0.11-0.38) had lesions in one lung only. The incidence of
ground-glass opacity (GGO) and consolidation was 40% (95% Cl,
0.19-0.60) and 47% (95% Cl, 0.23-0.72), respectively (Figure S1B).
The complications observed in the COVID-19 patients in the
included studies are shown in Figure S1C. The results showed that
ARDS (0.19; 95% ClI, 0.14-0.24), hypoalbuminemia (0.38; 95% ClI,
0.09-0.67), cardiac injury (0.18; 95% Cl, 0.13-0.23), liver injury
(0.11; 95% Cl, 0.07-0.16), and kidney injury (0.09; 95% Cl,
0.05-0.12) were the common complications of COVID-19.

3.4 | Clinical symptoms, East versus West

To explore whether there were differences in the clinical manifes-
tations of COVID-19 patients between the East and the West, we
compared the symptoms of patients from the two regions. The
results showed that the incidence of cough (0.62 for the East vs. 0.80
for the West, p<.001), headache (0.10 vs. 0.31, p<.05), dizzi-
ness (0.07 vs. 0.37, p <.001), nasal congestion (0.06 vs. 0.16, p <.001)
(Figure S2), together with dyspnea (0.25 vs. 0.66, p <.001), sore
throat (0.13 vs. 0.20, p <.05), and digestive symptoms (0.13 vs. 0.50,
p <.05) in patients with COVID-19 in East and South-East Asia were
lower than those in North America, Europe, and Middle East. How-
ever, the incidence of fever (0.79 vs. 0.65, p >.05), ecphysesis (0.15
vs. 0.17, p>.05), and chest pain (0.10 vs. 0.24, p >.05) were not
significantly different between the two groups (Figures S3 and S4).

3.5 | Laboratory abnormalities, East versus West
Next, we conducted a meta-analysis of the laboratory data of the
COVID-19 patients; the full results are presented in Figures S5 and
Sé. Specifically, we found that the indicators of significant differ-
ences in the laboratory test results between the two groups were
ALT (0.18 for the East vs. 0.39 for the West, p <.001), AST (0.19 vs.
0.57, p<.001), and leukocytopenia (0.26 vs. 0.01, p <.001). No dif-
ferences were observed in the incidence of lymphocytopenia (0.40
for the East vs. 0.48 for the West, p >.05) and thrombocytopenia
(0.15 vs. 0.18, p >.05), nor for the increases in CRP (0.53 vs. 0.71,
p >.05), p-dimer (0.26 vs. 0.25, p >.05), and troponin | (Tnl) (0.23 vs.
0.23, p > .05) levels.

3.6 | Radiological imaging and complications, East
versus West

The radiological images from the included studies (32 studies, a total
of 6942 cases) are shown in Figure S7. The results indicated that
there was no significant difference in the proportion of COVID-19
patients with normal initial chest radiographs (0.27 for the East vs.
0.24 for the (West, p >.05) nor with GGO (0.40 vs. 0.39, p >.05)
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between patients in East Asia and patients in Europe and North
America.

In addition, the incidence of acute kidney injury (0.06 for the
East vs. 0.21 for the West, p <.01) and cardiac injury (0.15 vs. 0.37,
p >.05) in COVID-19 patients from the East was lower than that in
the West (Figure 2).

(A)
Kidney injury

%
(East versus West) ES (95% CI)

East and South-east Asia

Lian, J. (China Hangzhou) & 0.02 (0.01, 0.03)
Shi, S. (China Wuhan) > 0.02 (0.01, 0.04)
Guo, T. (China Wuhan) —— 0.10 (0.06, 0.15)
Yang, W. (China Wenzhou) - 0.00 (0.00, 0.03)
Wang, D. (China Wuhan) - 0.04 (0.02, 0.09)
Guan, W. J. (China Mutli-city) 4 0.01 (0.00, 0.01)

Cao, J. (China Wuhan) —— 0.20 (0.13, 0.29)
Liu, K. (China Hainan) —— 0.10 (0.04, 0.20)
Cai, Q. (China Shenzhen) - 0.06 (0.04, 0.09)
Wu, J. (China Yancheng) \a 0.02 (0.01, 0.04)
Chen, N. (China Wuhan) -— 0.03 (0.01, 0.09)
Li, X. (China Wuhan) —— 0.17 (0.14, 0.21)
Zhao, X. Y. (China Hubei) —— 0.16 (0.10, 0.25)
Yao, Q. (China Huanggang) —— 0.08 (0.04, 0.14)
Yang, R. (China Wuhan) —— 0.11 (0.07, 0.15)
Qiu, C. (China Hunan) - 0.03 (0.01, 0.09)
Hong, K. S. (Korea Daegu) —_—— 0.12 (0.07, 0.19)
Subtotal (1*2 =93.07%, p = 0.00) <> 0.06 (0.04, 0.07)

North America, Europe and West Asia

Richardson, S. (USA NewYork) > 0.27 (0.26, 0.28)

Aggarwal, S. (USA Des Moines) —_— 0.21(0.08, 0.45)

Javanian, M. (Iran Babol) —_—— 0.14 (0.09, 0.23)

Subtotal (1"2=.%, p=.) e 0.21(0.11, 0.31)

Heterogeneity between groups: p = 0.004

Overall (12 = 98.97%, p = 0.00); < 0.09 (0.05, 0.12)

T
0 0.5

B

( ) Cardiac injury
(East versus West) ES (95% CI)

East and South-east Asia
Shi, S. (China Wuhan) - 0.20 (0.16, 0.24)
Guo, T. (China Wuhan) — 0.28 (0.22, 0.35)
Wang, D. (China Wuhan) —-— 0.08 (0.04, 0.13)
Cao, J. (China Wuhan) — 0.15 (0.09, 0.23)
Cai, Q. (China Shenzhen) - 0.07 (0.05, 0.10)
Feng, Y. (China Multi-city) - 0.22 (0.19, 0.27)
Li, X. (China Wuhan) - 0.22 (0.19, 0.25)
Chu, Y. (China Wenzhou) - 0.06 (0.03, 0.11)
Zhao, X. Y. (China Hubei) — 0.20 (0.13, 0.29)
Yang, R. (China Wuhan) —— 0.14 (0.10, 0.19)
Qiu, C. (China Hunan) -~ 0.05 (0.02, 0.11)
Subtotal (12 = 92.12%, p = 0.00) <> 0.15 (0.10, 0.20)

North America, Europe and West Asia
Richardson, S. (USA NewYork) A4
Duanmu, Y. (USA California)
Aggarwal, S. (USA Des Moines)
Subtotal (1"2=.%,p=".)

0.23 (0.21, 0.24)
0.52 (0.38, 0.65)
0.38 (0.19, 0.62)
0.37 (0.15, 0.59)

Heterogeneity between groups: p = 0.055

Overall (12 = 94.61%, p = 0.00); < 0.18 (0.13, 0.23)
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3.7 | The clinical manifestation of COVID-19
patients in Wuhan and outside Wuhan

Wuhan, Hubei, was the epicenter of the COVID-19 outbreak in
China. Most COVID-19 cases were diagnosed in Wuhan (62%) of
which most reported Wuhan-related exposure (86%). Here, the re-
sults of the subgroup analysis showed that there were no significant
differences in clinical symptoms between patients from Wuhan and
patients outside Wuhan: cough (0.63 for Wuhan vs. 0.61 for non-
Wouhan, p >.05), expectoration (0.26 vs. 0.33, p >.05), headache (0.10
vs. 0.10, p >.05), dizziness (0.05 vs. 0.11, p >.05), digestive symptoms
(0.14 vs. 0.11, p>.05), nasal congestion (0.09 vs. 0.06, p>.05),
myalgia (0.23 vs. 0.17, p >.05), and fatigue (0.33 vs. 0.26, p >.05). The
laboratory data showed a similar pattern: lymphocytopenia (0.43 vs.
0.39, p >.05), thrombocytopenia (0.12 vs. 0.16, p >.05), neutropenia
(0.14 vs. 0.12, p > .05), leukopenia (0.31 vs. 0.25, p > .05), leukocytosis
(0.12 vs. 0.07, p >.05), CRP (0.54 vs. 0.52, p >.05), p-dimer (0.37 vs.
0.22, p>.05), LDH (0.53 vs. 0.41, p >.05), troponin | (0.28 vs. 0.20,
p >.05), and creatinine (0.12 vs. 0.07, p >.05) for Wuhan and non-
Wuhan patients, respectively. Similarly, in terms of the radiological
imaging, the proportion of patients with GGO (0.37 vs. 0.42, p >.05)
did not differ significantly between Wuhan and outside Wuhan
(Figure S8-512). However, the mortality rate (0.13 vs. 0.02, p =.00)
and the proportion of critical cases (0.19 vs. 0.03, p <.001) in Wuhan
were much higher than those outside Wuhan (Figure S13).

4 | DISCUSSION

The WHO declared COVID-19 a public health emergency of inter-
national concern on January 30, 2020, and called on countries to
exercise caution. Compared to the other two highly pathogenic
coronaviruses, SARS-CoV and MERS-CoV, that have emerged in the
21st century, SARS-CoV-2 has a greater ability to spread or cause
severe illness in the human population.’® At present, COVID-19
cases have spread to five continents with Europe and North America
becoming the new epicenters of COVID-19. Here, our meta-analysis
included 57 studies with 19,353 patients from December 2019 to
May 2020 to systematically review the clinical characteristics of
COVID-19 patients. Furthermore, by comparing the data from the
East and the West, we found that the clinical manifestations of

FIGURE 2 The incidences of acute kidney injury and cardiac injury
in COVID-19 patients, East versus West. A, Forest plots of kidney
injury. B, Forest plots of cardiac injury. Acute kidney injury was
identified as an increase in serum creatinine by >0.3 mg/dl (>26.5 mol/L)
within 48 h or an increase in serum creatinine to 21.5 times baseline
within the prior 7 days compared with the preceding 1 year of data in
acute care medical records. Acute kidney injury is calculated only for
patients with record of baseline kidney function data available and
without a diagnosis of end-stage kidney disease. Cardiac injury was
defined as blood levels of cardiac biomarkers (hs-TNI) above the
99th-percentile upper reference limit, regardless of new abnormalities
in electrocardiography and echocardiography

patients in East and South-East Asia were significantly different from
those in Europe, Western Asia, and North America.

The results of this study showed that the most common symp-
toms seen in COVID-19 patients were fever (76%), cough (64%),
expectoration (31%), dyspnea (30%), fatigue (29%), and myalgia
(20%). A few patients may have additional symptoms such as di-
gestive symptoms (17%), headache (13%), and hemoptysis (0.02%),
amongst others. In terms of laboratory tests, COVID-19 usually
caused increased levels of CRP (55%), LDH (48%), BNP (41%), and
lymphocytopenia (41%), but had little effect on the level of leuko-
cytes. Imaging examinations revealed unilateral or bilateral pul-
monary infiltrates in most patients. In general, the overall
manifestation of COVID-19 was consistent with a respiratory virus
infection.

The exact origin of the virus that is currently circulating globally
remains controversial. A recent study has shown that SARS-CoV-2
has three central variants, suggesting that the etiology, epidemiolo-
gical characteristics, and clinical manifestations of COVID-19 pa-
tients from the East and the West may be different.** However, the
supporting evidence for this hypothesis is still insufficient. Here, we
examined this issue from a global perspective and found that the
incidence of major clinical symptoms (including cough and dyspnea
but not including fever and chest pain), differed between patients
from the East and the West. The laboratory data showed that there
were no significant differences in the levels of lymphocytes, leuko-
cytes, CRP, and platelets between the two groups. It should be noted
that the results also show that the incidence of cardiac and kidney
injury, together with increased levels of creatinine, ALT, and AST in
patients in the West were significantly higher than those in the East.
In other words, COVID-19 patients in the West appear to have
suffered more liver, kidney, and heart damage. In addition, it should
be noted that there appears to be a trend in which the prevalence of
hypertension, cardiovascular disease, and diabetes are higher among
patients from the West. This may be an important contributor to the
differences in clinical presentation between COVID-19 patients from
the East and the West. Therefore, this conclusion indicates a ne-
cessity for healthcare workers in the West to pay more attention to
the protection of the heart, liver, and kidneys.

Overall, the above data support the hypothesis to a certain ex-
tent, specifically, that the clinical manifestations of COVID-19 in
patients from the East and the West may differ. The investigation of
these differences is crucial to a better understanding of the origin of
the virus, and to tracking its evolution in the population, and de-
signing prevention and control strategies. However, it is difficult to
conclude that the differences in clinical manifestations are caused by
viral mutations or that the disease presenting in the West is more
severe. Race, chronic underlying conditions, epigenetics, geography,
the configuration of medical resources, population age structure,
local policies, the stages of the epidemic, and even environmental
factors may all contribute to these differences in clinical
manifestations.

Wuhan was the epicenter of COVID-19 in China. In China, more
than 60% of the confirmed cases and 83% of COVID-19-related
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deaths were reported in Wuhan. Recent research by Li et al.®® and
Xu et al.°” has suggested there may have been differences in clinical
symptoms, laboratory abnormalities, and clinical outcomes between
patients inside and outside of Wuhan. Data from the Chinese Center
for Disease Control and Prevention (CCDC) have also indicated that
the case-fatality rate in Hubei Province was higher than that outside
the province.”® Some researchers have hypothesized that this may
have been due to a decrease in the pathogenicity of SARS-CoV-2 in
the process of transmission. If so, a change in pathogenicity would
likely be visible in the presence of significant clinical heterogeneity
among studies from the East. Here, our results demonstrated that
there were no significant differences in clinical symptoms, laboratory
data, and radiological imaging between cases within and outside of
Wuhan. As Wuhan was the original location, an initial shortage
of healthcare resources may have occurred during the early stages of
the outbreak. Hospitals in Wuhan gave priority to admitting patients
with severe/critical disease in the early stage of the epidemic. This
may be the explanation for the higher mortality and proportion of
critical cases in Wuhan.

Our systematic review and meta-analysis suffers from the usual
limitations of initial investigations of infections with an emerging
novel pathogen. First, the datasets were retrospective studies, which
prevented us from ruling out the influence of other confounding
factors. Second, more detailed patient information, such as the se-
verity of the relevant clinical symptoms and the presence of under-
lying disease, was not included in most studies. Third, the meta-
analysis showed significant heterogeneity between the included
studies. Due to the large number of outcomes, it was not possible to
perform subgroup and sensitivity analysis for each of the outcome
indicators, an issue that affects the accuracy of the results of a meta-
analysis. Lastly, more data from Africa and South America should be
included in future research. The conclusions of this meta-analysis
require verification by more studies from across the world with in-

creased precision in design and larger sample sizes.

5 | CONCLUSION

The COVID-19 outbreak is currently not under control, with a high
risk of global spread. Our meta-analysis indicated that the most
common symptoms seen in COVID-19 patients were fever, cough,
expectoration, dyspnea, fatigue myalgia. There are differences in
the clinical manifestations and mortality of COVID-19 between the
East and the West and COVID-19 patients from the West appear to
suffer more severe liver, kidney, and heart damage due to
SARS-CoV-2. Investigation of these differences is critical for an
understanding of the spread of SARS-Cov-2 and the documentation
of the diversity in COVID-19 manifestations to improve the de-
tailed management of the disease in different regions. In addition,
international cooperation is crucial because it allows countries to
fully share data, evidence, and experience so that they can defeat

the virus together.

MEDICAL VIROLOGY

ACKNOWLEDGMENTS

This study was supported by the Social Development Projects of Key
R&D Programs in Jiangsu Province (BE2019643), the National Natural
Science Foundation of Jiangsu Province (BK20171178), the General
Program of Jiangsu Commission of Health (H2017083), the Project of
Invigorating Health Care through Science, Technology, and Education,
Jiangsu Provincial Medical Youth Talent (QNRC2016778), the
Foundation of Jiangsu Province Six Talents Peak (2015-WSN-063),
the Xuzhou Medical Young Talents Project (2015 to H.Z.) and from
Postgraduate Research & Practice Innovation Program of Jiangsu
Province (KYCX18_2182).

CONFLICT OF INTERESTS

The authors declare that there are no conflict of interests.

AUTHOR CONTRIBUTORS

Hao Zhang designed the study and finally approved the version to be
published; Xiucheng Liu write the manuscript & acquired the data;
Xiang Li acquired the data and help write the manuscript; Yeqing
Zhou acquired the data; Teng Sun prepared the figures.

DATA AVAILABILITY STATEMENT
In accordance with the “DFG Guidelines on the Handling of Research
Data,” we will make all data available upon request. The data set will

be archived for at least 10 years after publication.

REFERENCES

1. Huang C, Wang Y, Li X, et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;
395(10223):497-506.

2. Liu X, Zhang D, Sun T, Li X, Zhang H. Containing COVID-19 in rural
and remote areas: experiences from China. J Travel Med. 2020;27.

3. Hong KS, Lee KH, Chung JH, et al. Clinical features and outcomes of
98 patients hospitalized with SARS-CoV-2 infection in daegu. Yonsei
medical journal. 202061:(5)431-437.

4. Khosrawipour V, Lau H, Khosrawipour T, et al. Failure in initial stage
containment of global COVID-19 epicenters. J Med Virol. 2020;92:
863-867.

5. Loeffelholz MJ, Tang YW. Laboratory diagnosis of emerging human
coronavirus infections—the state of the art. Emerg Microbes Infect.
2020;9(1):747-756.

6. Leung C. Clinical features of deaths in the novel coronavirus epi-
demic in China. Rev Med Virol. 2020;30:e2103.

7. Han R, Huang L, Jiang H, Dong J, Peng H, Zhang D. Early Clinical and
CT Manifestations of Coronavirus Disease 2019 (COVID-19)
Pneumonia. AJR Am J Roentgenol. 2020;215:1-6.

8. Lippi G, Plebani M. Laboratory abnormalities in patients with
COVID-2019 infection. Clin Chem Lab Med. 2020;58(7):1131-1134.

9. Wu Z, McGoogan JM. Characteristics of and important lessons from
the coronavirus disease 2019 (COVID-19) outbreak in China:
summary of a report of 72 314 cases from the Chinese center for
disease control and prevention. JAMA. 2020;323(13):1239-1242.

10. Xydakis MS, Dehgani-Mobaraki P, Holbrook EH, et al. Smell and
taste dysfunction in patients with COVID-19. Lancet Infect Dis. 2020;
20:1015-1016.

11. Forster P, Forster L, Renfrew C, Forster M. Phylogenetic network
analysis of SARS-CoV-2 genomes. Proc Natl Acad Sci U S A. 2020;
117(17):9241-9243.



2692
—‘—Wl LEY-

12.

13.

14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24,
25.

26.

27.

28.

29.
30.

31

LIU ET AL

MEDICAL VIROLOGY

Shi S, Qin M, Shen B, et al. Association of cardiac injury with mor-
tality in hospitalized patients with COVID-19 in Wuhan, China.
JAMA Cardiol. 2020;5:802.

COVID-19 National Emergency Response Center, Epidemiology and
Case Management Team, Korea Centers for Disease Control and
Prevention. Early epidemiological and clinical characteristics of 28
cases of coronavirus disease in South Korea. Osong Public Health Res
Perspect. 2020;11(1):8-14.

Bi X, Su Z, Yan H, et al. Prediction of severe illness due to COVID-19
based on an analysis of initial fibrinogen to albumin ratio and pla-
telet count. Platelets. 2020;31:1-6.

Cai Q, Huang D, Ou P, et al. COVID-19 in a designated infectious
diseases hospital outside Hubei Province, China. Allergy. 2020;75:
1742-1752.

Cao J, Tu WJ, Cheng W, et al. Clinical features and short-term
outcomes of 102 patients with corona virus disease 2019 in Wuhan,
China. Clin Infect Dis 2020.

Chen J, Qi T, Liu L, et al. Clinical progression of patients with
COVID-19 in Shanghai, China. J Infect. 2020;80:e1-e6.

Chen N, Zhou M, Dong X, et al. Epidemiological and clinical char-
acteristics of 99 cases of 2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. Lancet. 2020;395(10223):
507-513.

Chen Q, Zheng Z, Zhang C, et al. Clinical characteristics of 145
patients with corona virus disease 2019 (COVID-19) in Taizhou,
Zhejiang, China. Infection 2020. 2020;48:543-551.

Chen T, Dai Z, Mo P, et al. Clinical characteristics and outcomes of
older patients with coronavirus disease 2019 (COVID-19) in Wu-
han, China (2019): a single-centered, retrospective study. J Gerontol
A Biol Sci Med Sci. 2020;75:1788-1795.

Chu Y, Li T, Fang Q, Wang X. Clinical characteristics and imaging
manifestations of the 2019 novel coronavirus disease (COVID-19):
A multi-center study in Wenzhou city, Zhejiang, China. J Infect.
2020.

Dai H, Zhang X, Xia J, et al. High-resolution chest CT features and
clinical characteristics of patients infected with COVID-19 in
Jiangsu, China. Int J Infect Dis. 2020;95:106-112.

Du W, Yu J, Wang H, et al. Clinical characteristics of COVID-19 in
children compared with adults in Shandong Province, China.
Infection. 2020;48:445-452.

Feng Y, Ling Y, Bai T, et al. COVID-19 with different severity: a
multi-center study of clinical features. Am J Respir Crit Care Med.
2020;201:1380-1388.

Guan CS, Lv ZB, Yan S, et al. Imaging features of coronavirus disease
2019 (COVID-19): Evaluation on Thin-Section CT. Acad Radiol.
2020;27(5):609-613.

Guan W, Ni Z, Hu Y, et al. Clinical characteristics of coronavirus
disease 2019 in China. N Engl J Med. 2020;382:1708-1720.

Guo T, Fan Y, Chen M, et al. Cardiovascular implications of fatal
outcomes of patients with coronavirus disease 2019 (COVID-19).
JAMA Cardiol. 2020;5:811.

Kim ES, Chin BS, Kang CK, et al. Clinical course and outcomes of
patients with severe acute respiratory syndrome coronavirus 2 in-
fection: a preliminary report of the first 28 patients from the Korean
Cohort Study on COVID-19. J Korean Med Sci. 2020;35(13):e142.
Li X, Xu S, Yu M, et al. Risk factors for severity and mortality in adult
COVID-19 inpatients in Wuhan. J Allergy Clin Immunol. 2020;146:
110-118.

Lian J, Jin X, Hao S, et al. Analysis of epidemiological and clinical
features in older patients with corona virus disease 2019 (COVID-
19) out of Wuhan. Clin Infect Dis. 2020;71:740-747.

Liu K, Chen Y, Lin R, Han K. Clinical features of COVID-19 in elderly
patients: a comparison with young and middle-aged patients. J Infect.
2020;80:e14-e18.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

Liu KC, Xu P, Lv WF, et al. CT manifestations of coronavirus disease-
2019: a retrospective analysis of 73 cases by disease severity. Eur
J Radiol. 2020;126:108941.

Mo P, Xing Y, Xiao Y, et al. Clinical characteristics of refractory
COVID-19 pneumonia in Wuhan, China. Clin Infect Dis. 2020.

Pan L, Mu M, Yang P, et al. Clinical characteristics of COVID-19
patients with digestive symptoms in Hubei, China: a descriptive,
cross-sectional, multicenter study. Am J Gastroenterol. 2020;115(5):
766-773.

Pei G, Zhang Z, Peng J, et al. Renal involvement and early prognosis
in patients with COVID-19 pneumonia. J Am Soc Nephrol. 2020;31:
1157-1165.

Pongpirul WA, Mott JA, Woodring JV, et al. Clinical characteristics
of patients hospitalized with coronavirus disease, Thailand. Emerg
Infect Dis. 2020;26(7):1580-1585.

Qi X, Liu C, Jiang Z, et al. Multicenter analysis of clinical char-
acteristics and outcome of COVID-19 patients with liver injury.
J Hepatol. 2020;73:455-458.

Qian GQ, Yang NB, Ding F, et al. Epidemiologic and Clinical Char-
acteristics of 91 Hospitalized Patients with COVID-19 in Zhejiang,
China: A retrospective, multi-centre case series. QJM. 2020;113:
474-481.

Qiu C, Xiao Q, Liao X, et al. Transmission and clinical characteristics
of coronavirus disease 2019 in 104 outside-Wuhan patients, China.
J Med Virol. 2020;92(10):2027-2035.

Shi H, Han X, Jiang N, et al. Radiological findings from 81 patients
with COVID-19 pneumonia in Wuhan, China: a descriptive study.
Lancet Infect Dis. 2020;20(4):425-434.

Sun L, Shen L, Fan J, et al. Clinical features of patients with cor-
onavirus disease 2019 (COVID-19) from a designated hospital in
Beijing, China. J Med Virol. 2020;92:2055-2066.

Wan S, Yi Q, Fan S, et al. Relationships among lymphocyte subsets,
cytokines, and the pulmonary inflammation index in coronavirus
(COVID-19) infected patients. Br J Haematol. 2020;189(3):428-437.
Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospita-
lized patients with 2019 novel coronavirus-infected pneumonia in
Wuhan, China. JAMA. 2020;323:1061.

Wang Z, Yang B, Li Q, Wen L, Zhang R. Clinical features of 69 cases
with coronavirus disease 2019 in Wuhan, China. Clin Infect Dis.
2020;71:769-777.

Wu C, Chen X, Cai VY, et al. Risk factors associated with acute re-
spiratory distress syndrome and death in patients with coronavirus
disease 2019 pneumonia in Wuhan, China. JAMA Intern Med. 2020;
180:934.

Wu J, Li W, Shi X, et al. Early antiviral treatment contributes to
alleviate the severity and improve the prognosis of patients with
novel coronavirus disease (COVID-19). J Intern Med. 2020;288:
128-138.

Wau J, Liu J, Zhao X, et al. Clinical characteristics of imported cases
of COVID-19 in Jiangsu Province: a multicenter descriptive study.
Clin Infect Dis. 2020;71:706-712.

Xu XW, Wu XX, Jiang XG, et al. Clinical findings in a group of pa-
tients infected with the 2019 novel coronavirus (SARS-Cov-2) out-
side of Wuhan, China: Retrospective case series. BMJ. 2020;368.
Yang R, Gui X, Zhang Y, Xiong Y. The role of essential organ-based
comorbidities in the prognosis of COVID-19 infection patients.
Expert Rev Resp Med. 2020;14:1-4.

Yang W, Cao Q, Qin L, et al. Clinical characteristics and imaging
manifestations of the 2019 novel coronavirus disease (COVID-19): a
multi-center study in Wenzhou city, Zhejiang, China. J Infect. 2020;
80(4):388-393.

Yao Q, Wang P, Wang X, et al. Retrospective study of risk factors for
severe SARS-Cov-2 infections in hospitalized adult patients. Pol Arch
Med Wewn. 2020.



LIU ET AL

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Zhang J, Yu M, Tong S, Liu LY, Tang LV. Predictive factors for dis-
ease progression in hospitalized patients with coronavirus disease
2019 in Wuhan, China. J Clin Virol. 2020;127:104392.

Zhang R, Ouyang H, Fu L, et al. CT features of SARS-CoV-2 pneu-
monia according to clinical presentation: a retrospective analysis of
120 consecutive patients from Wuhan city. Eur Radiol. 2020;30:
4417-4426.

Zhao XY, Xu XX, Yin HS, et al. Clinical characteristics of patients
with 2019 coronavirus disease in a non-Wuhan area of Hubei Pro-
vince, China: a retrospective study. BMC Infect Dis. 2020;20(1):311.
Zheng Y, Xiong C, Liu Y, et al. Epidemiological and clinical char-
acteristics analysis of COVID-19 in the surrounding areas of Wuhan,
Hubei Province in 2020. Pharmacol Res. 2020;157:104821.
Aggarwal S, Garcia-Telles N, Aggarwal G, Lavie C, Lippi G, Henry BM
. Clinical features, laboratory characteristics, and outcomes of pa-
tients hospitalized with coronavirus disease 2019 (COVID-19): early
report from the United States. Diagnosis. 2020,7(2):91-96.

Duanmu Y, Brown IP, Gibb WR, et al. Characteristics of emergency
department patients with COVID-19 at a single site in Northern
California: clinical observations and public health implications.
Acad Emerg Med. 2020;27:505-509.

Garg S, Kim L, Whitaker M, et al. Erratum: Hospitalization rates and
characteristics of patients hospitalized with laboratory-confirmed
coronavirus disease 2019—COVID-NET, 14 States, March 1-30,
2020. MMWR Morb Mortal Wkly Rep. 2020;69(15):458-464.

Gold JAW, Wong KK, Szablewski CM, et al. Characteristics and
clinical outcomes of adult patients hospitalized with COVID-19—
Georgia, March 2020. MMWR Morb Mortal Wkly Rep. 2020;69(18):
545-550.

Goyal P, Choi JJ, Pinheiro LC, et al. Clinical characteristics of
COVID-19 in New York city. N Engl J Med. 2020;382:2372-2374.
Javanian M, Bayani M, Shokri M, et al. Clinical and laboratory findings
from patients with COVID-19 pneumonia in Babol North of Iran: a
retrospective cohort study. Roman J Int Med. 2020;58:161-167.
McMichael TM, Currie DW, Clark S, et al. Epidemiology of Covid-19
in a long-term care facility in King County, Washington. N Engl J
Med. 2020;382:2005-2011.

Million M, Lagier JC, Gautret P, et al. Full-length title: early treat-
ment of COVID-19 patients with hydroxychloroquine and azi-
thromycin: a retrospective analysis of 1061 cases in Marseille,
France. Travel Med Infect Dis. 2020;35:101738.

64.

65.

66.

67.

68.

69.

70.

2693
MEDICAL VIROLOGY — VWV 1 LEY—‘—

Moein ST, Hashemian SMR, Mansourafshar B, Khorram-Tousi A,
Tabarsi P, Doty RL. Smell dysfunction: a biomarker for COVID-19.
Int Forum Allergy Rhinol. 2020;10:944-950.

Richardson S, Hirsch JS, Narasimhan M, et al. Presenting char-
acteristics, comorbidities, and outcomes among 5700 patients hos-
pitalized with COVID-19 in the New York City area. JAMA. 2020;
323:2052.

Singh S, Khan A. Clinical characteristics and outcomes of COVID-19
among patients with pre-existing liver disease in United States: a
multi-center research network study. Gastroenterology. 2020;159(2):
768-771.e3.

Zaninotto M, Maria Mion M, Cosma C, Rinaldi D, Plebani M. Pre-
sepsin in risk stratification of SARS-CoV-2 patients. Clin Chim Acta.
2020;507:161-163.

Li L, Huang T, Wang Y, et al. COVID-19 patients' clinical char-
acteristics, discharge rate, and fatality rate of meta-analysis. J Med
Virol. 2020;92:577-583.

Xu XW, Wu XX, Jiang XG, et al. Clinical findings in a group of pa-
tients infected with the 2019 novel coronavirus (SARS-Cov-2) out-
side of Wuhan, China: retrospective case series. BMJ. 2020;368:
mé606.

Special expert group for control of the epidemic of novel cor-
onavirus pneumonia of the chinese preventive medicine association.
An update on the epidemiological charac teristics of novel cor-
onavirus pneumonia COVID-19. Zhonghua liu xing bingxue za zhi.
2020;41(2):139-144.

SUPPORTING INFORMATION

Additional Supporting Information may be found online in the sup-

porting information tab for this article.

How to cite this article: Liu X, Li X, Sun T, et al. East-West
differences in clinical manifestations of COVID-19 patients: A
systematic literature review and meta-analysis. J Med Virol.
2021;93:2683-2693. https://doi.org/10.1002/jmv.26737


https://doi.org/10.1002/jmv.26737



