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Abstract

The aim of this study was to analyze the clinical data, discharge rate, and fatality rate
of COVID-19 patients for clinical help. The clinical data of COVID-19 patients from
December 2019 to February 2020 were retrieved from four databases. We statis-
tically analyzed the clinical symptoms and laboratory results of COVID-19 patients
and explained the discharge rate and fatality rate with a single-arm meta-analysis.
The available data of 1994 patients in 10 literatures were included in our study. The
main clinical symptoms of COVID-19 patients were fever (88.5%), cough (68.6%),
myalgia or fatigue (35.8%), expectoration (28.2%), and dyspnea (21.9%). Minor
symptoms include headache or dizziness (12.1%), diarrhea (4.8%), nausea and
vomiting (3.9%). The results of the laboratory showed that the lymphocytopenia
(64.5%), increase of C-reactive protein (44.3%), increase of lactic dehydrogenase
(28.3%), and leukocytopenia (29.4%) were more common. The results of single-arm
meta-analysis showed that the male took a larger percentage in the gender
distribution of COVID-19 patients 60% (95% Cl [0.54, 0.65]), the discharge rate
of COVID-19 patients was 52% (95% CIl [0.34,0.70]), and the fatality rate was
5% (95% CI [0.01,0.11]).

KEYWORDS
2019-nCoV, clinical characteristics, COVID-19, discharge rate, fatality rate, meta-analysis

government has been dealing with the epidemic in strict accordance
with notice no. 1 of the national health commission that pneumonia

Since December 2019, there has been an increasing number of
unexplained cases of pneumonia in Wuhan, a city of 11 million people in
China's Hubei province, which has quickly spread to other cities as well
as abroad. The Chinese Health Authorities have carried out very

appropriate and prompt response measures: (a) The Chinese
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caused by the new coronavirus shall be included in the management of
categories B infectious disease, and the prevention and control mea-
sures of groups A infectious disease shall be taken’; (b) The government
decided to close down Wuhan, Hubei province, and launched a primary

public health emergency response in several provinces and cities across
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the country. At the same time, the World Health Organization has re-
cently declared the COVID-19 as a public health emergency of inter-
national concern (PHEIC).2 On January 3, 2020, the SARS-CoV-2 was
identified in samples of bronchoalveolar lavage fluid from a patient in
Wuhan, which is recognized as typical of a lineage B betacoronavirus. It
has an envelope, the particles are round or oval, often polymorphic, and
the diameter is 60 to 140 nm. Its genetic characteristics are significantly
different from SARS-COV and MERS-COV. The current research
showed that it had more than 85% homology with bat SARS-like cor-
onavirus (bat-SL-COVZC45). When isolated and cultured in vitro, the
SARS-CoV-2 can be found in human respiratory epithelial cells in about
96 hours, while it took about 6 days in Vero E6 and Huh-7 cell lines,*
and it has been identified as the cause of COVID-19. The study found
that SARS-CoV-2 had the characteristics of human-to-human trans-
mission, and the RO was estimated at 3.77,> which was significantly
higher than the MERS-COV. According to the official report, the virus
may have the characteristics of aerosol transmission, that is, the
potential for aerosol transmission in a relatively closed environment
exposed to high concentrations of aerosols for a long time.® The iden-
tification and control of suspected COCID-19 patients as early as pos-
sible were crucial to controlling the further spread of the epidemic by
managing the source of infection and cutting off the transmission route.
At present, there is however very limited clinical information of the
COVID-19. Therefore, in our study, the clinical data of nearly 3 months
from December 2019 to now were retrieved and collected in a large
sample to discover and reveal the clinical symptoms, laboratory test
data, and epidemiological characteristics of COVID-19 patients, so as to
provide help for clinical and epidemic prevention and control of the
disease. The data were analyzed by using Microsoft Excel and STATA
15.0 (STATA Corporation, College Station, SE).

2 | DATA AND METHODS
2.1 | Literature search and selection

We conducted a comprehensive systematic literature search of
online databases, including PubMed, Embase, Web of Science,
WanFang Data, and CNKI, from December 2019 to February 2020
to identify all case studies. The search terms and relative variants
were as follows: COVID-19; 2019-nCoV; clinical characteristics;
discharge rate; fatality rate; meta-analysis. We also reviewed the
references of included articles to guarantee the comprehensive-
ness and accuracy of our research. All the search results were
evaluated according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement. The
inclusion criterions for the 10 articles were as follows: study
population: patients with diagnosed COVID-19; study design:
case studies; outcomes measure: at least one outcome reported
among clinical symptoms, laboratory results, discharge data, and
death data.

Abstracts from conferences and commentary articles were

excluded.

2.2 | Data extraction and quality assessment

Data extraction and the evaluation of literature quality were
conducted independently by two investigators (L.Q.L. and T.H.).
Microsoft Excel database was used to record all available in-
formation, including baseline details, clinic data, discharge rate,
and fatality rate. Any disagreement was resolved by another in-
vestigator (Y.Q.W.).

2.3 | Bias risk assessment

The MINORS (Table 1)” was used to assess bias risk.

2.4 | Statistical analysis of data

Microsoft Excel was used to analyze the clinical symptoms and
Laboratory results. Single-arm meta-analysis was performed using
Stata 15.0 software. Heterogeneity among studies was tested
using the Cochran Chi-square test and 1%, When I? < 50%, a fixed-
effects model was used, while when %2 >50%, a random-effects
model was selected. If there was statistical heterogeneity among
the results, a further sensitivity analysis was conducted to de-
termine the source of heterogeneity. After the significant clinical
heterogeneity was excluded, the randomized effects model was
used for meta-analysis. Funnel plot and Egger test were used to
detect the publication bias. P <.05 was considered as statistically

significant (two-sided).

TABLE 1 Bias risk assessment

Study @ @ ©] ©] ® ® @ Score
Guan WJ 2 2 2 2 2 0 0 10
Chang D 2 2 2 2 2 1 2 0 13
Huang CL 2 2 2 2 2 1 2 0 13
Wang DW 2 2 2 2 2 1 2 0 13
LiQ 2 2 2 2 2 0 0 0 10
Chen NS 2 2 2 2 2 1 1 0 12
Wang ZW 2 2 2 2 2 1 2 0 13
Liu K 2 2 2 2 2 0 0 0 10
Chen L 2 2 2 2 2 1 2 0 13
Zhang MQ 2 2 2 2 2 0 0 0 10

Note: ® A clearly stated aim; @ Inclusion of consecutive patients;

® Prospective collection of data; @ Endpoints appropriate to the

aim of the study; ® Unbiased assessment of the study endpoint;

® Follow-up period appropriate to the aim of the study; @ Loss to follow-
up less than 5%; ® Prospective calculation of the study size. The items are
scored O (not reported), 1 (reported but inadequate), or 2 (reported and
adequate). The global ideal score being 16 for noncomparative studies.
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3 | RESULTS
3.1 | Research selection and quality assessment

Based on a previous search strategy, 354 studies were searched from
the online database. After deleting duplicate records, a total of
231 records were retained. Then, 210 articles were excluded by
looking at the titles and abstracts, and 11 of the remaining 21 articles
were deleted for various reasons. The last 10 articles were included
in the meta-analysis (Figure 1). The characteristics and demographic

data of the included studies are shown in Tables 2-4.

3.2 | Clinical data

The study of clinical data included 10 studies, a total of 1995 cases. By
summarizing the clinical data (Tables 3 and 4), we found that the main
clinical symptoms of COVID-19 patients were fever (88.5%), cough
(68.6%), myalgia or fatigue (35.8%), expectoration (28.2%), and dyspnea
(21.9%). Minor symptoms include headache or dizziness (12.1%),
diarrhea (4.8%), nausea and vomiting (3.9%). The results of the clinical
examination showed that the lymphocytopenia (64.5%), increase of
C-reactive protein (CRP) (44.3%), increase of lactic dehydrogenase (LDH)
(28.3%), and leukocytopenia (29.4%) were more common. The overall

performance was consistent with the respiratory virus infection.

MEDICAL VIROLOGY

3.3 | Sex distribution

A total of nine studies were included.®” The results of the rando-
mized effects model meta-analysis showed that in the sex distribu-
tion of this disease men accounted for 60% (95% Cl [0.54,0.65]) of
COVID-19 patients (Figure 2A), which was higher than women. The
sensitivity analysis (Supporting Information Materials) showed that
there was no study that greatly interfered with the results of this
meta-analysis, suggesting that the study was stable. A funnel plot was
drawn to test the publication bias (Figure 2B). Publication bias
test results: Egger's test (P=.312 >.1) indicated that there was no
publication bias.

3.4 | Fatality rate

A total of eight studies were included,®*****¢ with 1560 cases.
The results of the random effects model meta-analysis showed
that the fatality rate of the COVID-19 patients was 5% (95% CI
[0.01, 0.11]) (Figure 2C). The sensitivity analysis (Supporting
Information Materials) showed that Guan et al's study had impact
on the results of this meta-analysis. A funnel plot was drawn to
test the publication bias (Figure 2D). Publication bias test results:
Egger's test (P=0.133>0.1) indicated that there was no

publication bias.

—
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TABLE 2 Demographics of the included

Discharge Fatality

rate (%) rate (%) studies
15 (1.36%)

13 (100%) 0 (0.0%)

28 (68.3%) 6 (14.6%)

47 (34.1%) 6 (4.3%)

31 (31.0%)
2 (50%)
44 (32.1%)

11 (11.0%)
0 (0.0%)
16 (11.7%)

580
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Number Age Sex
Study Year Country of patients (median),y (male %)
Guan® 2020 China 1099 47 58.1%
Chang” 2020 China 13 34 77.0%
Huang'® 2020 China 41 49 73.0%
Wang'® 2020 China 138 56 54.3%
Li*? 2020 China 425 59 56.0%
Chen'® 2020 China 99 55.5 68.0%
Wang'® 2020  China 4 75.0%
Liu*® 2020 China 137 57 44.5%
Chen'® 2020  China 29 56 72.0%
Zhang'” 2020 China 9 36 55.6%

2 (6.9%)

Note: Discharge (fatality)rate = discharged (fatal) patients number/total patients number.

3.5 | Discharge rate

A total of six studies were included,”*****> with 432 cases. The
results of the randomized effects model meta-analysis showed that
the discharge rate of the COVID-19 patients was 52% (95% ClI
[0.34,0.70]) (Figure 2E). The sensitivity analysis (Supporting In-
formation Materials) showed that none of the literature had sig-
nificantly interfered with the results of this meta-analysis. A funnel
plot was drawn to test the publication bias (Figure 2F). Publication
bias test results: Egger's test (P =.104 >.1) indicated that there was

no publication bias.

4 | DISCUSSION

This meta-analysis included the latest studies from December 2019
to March 2019 to analyze the clinical characteristics of the novel
coronavirus. Our study, which included 1994 patients, reflects the
most recent data since the emergence of novel coronaviruses.
Although all the studies were case studies and data of randomized
controlled studies were lacking, most of our results had relatively
low heterogeneity in terms of single-arm meta-analysis, and the
sensitivity analysis also showed that the results were not affected by
individual studies and there was no publication bias. Meta-analyses
of randomized controlled trials are not necessarily superior to
nonrandomized controlled trials in terms of the level of evidence.'®

The main clinical symptoms of COVID-19 patients were fever
(88.5%), cough (68.6%), myalgia or fatigue (35.8%), expectoration
(28.2%), dyspnea (21.9%).
symptoms, the symptoms of headache or dizziness (12.1%) diarrhea

In addition to common respiratory

(4.8%), nausea, and vomiting (3.9%) were also obvious in some
patients. Up to 30% of patients with Middle East respiratory
syndrome coronavirus (MERS-COV) also have diarrhea.’” Moreover,
MERS-COV was shown to survive in simulated fed gastrointestinal

juice and have the ability to infect intestinal organoid models.?°

A recent study showed that nCOV was detected in stool samples of
patients with abdominal symptoms.?* Therefore, while paying great
attention to patients with the respiratory system as the primary
symptom, more attention should also be paid to patients with
headaches, dizziness, diarrhea, anorexia, nausea, and vomiting. Fecal
samples should be tested to exclude a potential alternative route
of transmission that is unknown at this stage,10 to minimize false
negatives in the diagnosis.

Laboratory showed that lymphocytopenia (64.5%),
increase of CRP (44.3%), increase of LDH (28.3%), and leukocytopenia

(29.4%), were more common. Overall, all of them were consistent

results

with respiratory virus infection. The lymphocytopenia could be used
as a reference index in the diagnosis of new coronavirus infections in
the clinic. Studies have shown that the levels of inflammatory cytokines

1016 which is expected to

may be related to the severity of the disease,
be an indicator of the severity of the disease. The data provided are not
comprehensive enough, and the laboratory result values in different
studies are not uniform, more studies are needed to confirm whether
relevant indicators can provide clinical help.

The study suggested that males account for 60% [95%Cl (0.54,
0.65)] in the gender distribution of COVID-19 patients. And a certain
reason for it remains to be further explored. There are some studies
that showed MERS-COV and SARS-COV have also been found to
infect more males than females.???® The reduced susceptibility of
females to viral infections could be attributed to the protection from
X chromosome and sex hormones, which play an essential role in
innate and adaptive immunity.”* But men should pay more attention
to protective measures.

The included cases period was 1 January to 7 February, and our
study suggested that the discharge rate of patients with COVID-19
during this period was 52%, with a fatality rate of 5%. The fatality
rate of SARS-COV and MERS-COV is reported to be over 10% and
35%,%%2¢ respectively. In comparison, COVID-19 has a lower fatality
rate. Notably, 31.5% of the dead patients had one or more of the

following cases: advanced age (>60 years), cancer, more underlying
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FIGURE 2 Forest plot of all the outcomes. (A, C, E) sex distribution; fatality rate; discharge rate. Funnel plot (B, D, F) sex distribution; fatality

rate; discharge rate

diseases, or major infections. Guo et al*>?’ found that the fatality
rate of patients with viral pneumonia increased when they had a
basic disease and mixed bacterial infection, which was consistent
with the results of our study.

Owing to the lack of awareness of the virus in the early stage
of this disease, inadequate medical protection, and treatment
measures, the high infectivity of the virus led to a dramatic

increase in the number of patients, which reflects a lack of medical

resources. As a result, the patient discharge rate is relatively low.
Recently, it was reported that Remdesivir clinical effect is visible,
clinical Il trials are ongoing in the domestic, and survivors plasma
treatment for heavy, severe cases has shown definite curative
effect.® We should believe that these treatments will significantly
reduce the mortality of such patients soon. Limited by the number
and quality of included studies, more extensive and large-scale

studies are required to identify the clinical features of the disease.
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