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Objective: We aimed to investigate the relationship between clinical characteristics, outcomes and the sever-
ity of severe acute respiratory syndrome coronavirus 2 pneumonia.
Methods: We performed a systematic review and meta-analysis using PubMed, Embase, and Cochrane
Library databases to assess the clinical characteristics and outcomes of confirmed COVID-19 cases and com-
pared severe (ICU) and nonsevere (non-ICU) groups.
Results: We included 12 cohort studies including 2,445 patients with COVID-19. Compared with nonsevere
(non-ICU) patients, severe (ICU) disease was associated with a smoking history (P=.003) and comorbidities
including chronic obstructive pulmonary disease (OR=5.08, P < .001), diabetes (OR=3.17, P < .001), hyperten-
sion (OR=2.40, P < .001), coronary heart disease (OR=2.66, P < .001), cerebrovascular diseases (OR=2.68,
P=.008), and malignancy (OR=2.21, P=.040). We found significant differences between the 2 groups for fever,
dyspnea, decreased lymphocyte and platelet counts, and increased leukocyte count, C-creative protein, procalci-
tonin, lactose dehydrogenase, aspartate aminotransferase, alanine aminotransferase, creatinine kinase, and cre-
atinine levels (P < .05). Significant differences were also observed for multiple treatments (P < .05). Patients in
the severe (ICU) group were more likely to have complications and had a much higher mortality rate and lower
discharge rate than those with nonsevere (non-ICU) disease (P < .05).
Conclusions: Investigation of clinical characteristics and outcomes of severe cases of COVID-19 will contribute to
early prediction, accurate diagnosis, and treatment to improve the prognosis of patients with severe illness.

© 2020 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. This is

an open access article under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)

INTRODUCTION

A series of pneumonia cases of unknown cause appeared in
Wuhan, China in December, 2019. Scientists isolated the pathogen
that caused the pneumonia, which was named 2019-nCoV, a novel
type of beta-coronavirus." The World Health Organization later
renamed the new virus severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) and named the illness caused by the virus Coro-
navirus disease 2019 (COVID-19). As of April 27, the total number of
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patients with COVID-19 had risen sharply to 2,878,196 patients glob-
ally, with 198,668 deaths and a mortality rate close to 6.9% (data
from the website of the WHO).? People infected by SARS-CoV-2 have
a very broad spectrum of illness, from being asymptomatic to criti-
cally ill.® Thus, it is crucial to detect patients who are more likely to
develop severe illness at diagnosis, to decrease mortality in these
patients. In this study, we aimed to determine the predictors of
severe disease or admission to an intensive care unit (ICU) in a meta-
analysis by comparing patients with COVID-19 in severe (ICU) and
nonsevere (non-ICU) groups.

MATERIALS AND METHODS
Search strategy
We searched the PubMed, Embase, and Cochrane Library data-

bases for studies on COVID-19 published between December 2019
and April 14, 2020. The search terms and key words used included
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“novel coronavirus” or “2019-nCoV” or “2019 novel coronavirus” or
“NCIP” or “novel coronavirus infected pneumonia” or “COVID-19” or
“severe acute respiratory syndrome coronavirus 2” or “SARS-CoV2”
and “clinical.” We also searched the medRxiv website, a free online
archive and distribution service of unpublished preprints in the med-
ical field (https://www.medrxiv.org), to identify the latest studies on
the novel coronavirus. There was no language restriction. This meta-
analysis followed the recommendations established by the preferred
reporting items for systematic reviews and meta-analyses (PRISMA)
statement.”

Inclusion and exclusion criteria

Studies included in this meta-analysis were selected based on the
following inclusion and exclusion criteria. The inclusion criteria
were: (1) cohort studies or case-control studies reporting the clinical
characteristics of patients with SARS-CoV2infection; (2) one or more
clinical features were analyzed, including epidemiology, clinical
symptoms, laboratory findings, comorbidities, treatment, complica-
tions, and outcomes; and (3) patients were grouped according to the
severity of disease, for example, severe and nonsevere groups or ICU
and non-ICU groups. The exclusion criteria were: (1) review articles,
opinions, and letters, which did not present original data; (2) studies
without grouping according to the severity of illness; and (3) studies
grouping patients by age or survival status.

Study selection and data extraction

All articles were managed using Endnote X 9.1 software. We first
screened article titles and abstracts to exclude those that clearly did
not meet the inclusion criteria. We then read the full text to select
the articles to finally include in this meta-analysis. Two researchers
(J. L and X. H) extracted the data from eligible studies independently,

Records identified through
database searching
(n=250)

Records after duplicates removed
(n=201)

Full-text articles assessed
(n=35)

Studies included in
quantitative synthesis
(meta-analysis)
(n=12)

to minimize bias. If any disagreements arose, discussions were held
with a third investigator (G. D) to reach consensus.

We extracted and analyzed items from eligible studies including
the country, year, date of publication, the number of reported cases,
sex, age, clinical symptoms and signs, comorbidities, laboratory find-
ings, complications, and outcomes of patients with SARS-CoV2 infec-
tion who had severe (ICU) and nonsevere (non-ICU) disease.

Paper quality evaluation

To evaluate quality, we used the Newcastle-Ottawa Scale to assess
cohort studies and case-control studies.” The highest quality rating
was 9 stars and the lowest was O stars. Assessment scores >7 indi-
cated high-quality studies.

Data synthesis and statistical analysis

We used the number of events per group to calculate odds ratios
(ORs) and their 95% confidence intervals (Cls) with Stata version 14.0
(StataCorp LLC, College Station, TX). The pooled results were pre-
sented as forest plots. The pooled prevalence and 95% CI in severe
(ICU) cases was calculated using a single-arm meta-analysis. Meas-
ures of heterogeneity, including the Cochran's Q, I, and chi-squared
tests were estimated and reported.® ORs were combined using the
Mantel-Haenszel fixed-effects model to estimate and compare risk
factors and their confidence intervals. When substantial heterogene-
ity was detected (I*> > 50%), the DerSimonian—Laird random-effects
model was used.” To further explore sources of heterogeneity and to
examine whether the results differed by study characteristics, sub-
group analyses were performed by geographic region (Wuhan area
and outside Wuhan area) and by study size (<50 cases and >50
cases). P < .05 was considered to indicate a statistically significant
test result for the pooled ORs.

Duplicated articles
(n=49)

Records excluded by screening
the titles and abstracts
(n=166)

Excluded reasons:
Case report or lack of
information of severe cases
(n=18)

Studies grouping by age or
survival status (n=5)

Fig 1. Flow chart of the study selection process.
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RESULTS
Article selection and characteristics

A total of 250 papers were retrieved using the search strategy, and
49 articles were excluded because of duplication. After screening the
article titles and abstracts, 35 papers were selected for full-text
assessment. Of these articles, 18 were excluded because of a lack of
information on severe cases and 5 were excluded because study par-
ticipants were grouped by age or survival status. Study selection and
flow are shown in Figure 1.

Finally, we included a total of 12 studies, conducted between Jan-
uary 1 and April 14, 2020 and representing 2,445 patients with con-
firmed SARS-CoV-2 infection; among these, 479 had severe illness or
were admitted to the ICU.2~'° All studies were conducted in China
and all articles were written in English. The characteristics of the

Table 1
Characteristics of the literatures

included articles are shown in Table 1. The pooled prevalence of
severe or ICU cases was 0.33 (95% CI: 0.22-0.43) (Fig 2).

Demographic characteristics and comorbidities

The data on demographic characteristics (sex, smoking history,
Wuhan exposure history) and comorbidities (hypertension, diabetes,
and so on) among patients with severe (ICU) and nonsevere (non-
ICU) COVID-19 were extracted and pooled for meta-analysis. The
results showed that there was no significant association between
sex (OR=1.14, 95% CI: 0.91-1.43, >=0.0%, P=.267) or Wuhan expo-
sure history (OR=0.92, 95% CI: 0.53-1.59, I°=0.0%, P=.764) and
increased risk of severe disease (Fig 3A and B). However, our results
showed that a smoking history was significantly associated with
severe COVID-19 (OR=1.70, 95% Cl: 1.20-2.41, 1>=43.4%, P=.003)
(Fig 3C).

Publication Source
date of cases

First author Sample size

n (M/F)

Average age
(range)

Literature Statistical index

quality (0-9)

Research type

Weijie Guan Feb 28,2020 31 provinces 1,099 (640/459)

Chaolin Huang Feb 15, 2020 Wauhan City 41(30/11)

Dawei Wang Feb 7, 2020 Wauhan City 138 (75/63)

Feb 23,2020
Feb 25, 2020

Weiliang Cao
Yuhuan Xu

Xiangyang City
Beijing City

128 (60/68)
50 (29/21)

Gemin Zhang Mar 26, 2020 Wubhan City 95 (53/42)

Jiaojiao Chu Mar 29, 2020 Wuhan City 54 (36/18)

Yangkai Li Mar 30, 2020 Wuhan City 25(13/12)

Yong Gao Mar 17, 2020 Fuyang City 43 (26/17)

Suxin Wan Mar 21, 2020 Chonggqing City 135(72/63)

Fang Zheng April 10,2020 Changsha City 161 (80/81)

Yun Feng April 10,2020 Shanghai Anhui

province

476 (271/205)

47 (35-58)

49 (41-58)

56 (42-68)

43.9(3-85)

49(39-58)
39 (26-73)

35 (22-51)

43.47 (19-70)

47 (36-55)

45 (33.5-57)

53 (40-64)

Retrospective Study 8 Smoking history
Symptoms
Comorbidities
Laboratory findings
Complications
Treatments
Outcome

Smoking history
Symptoms
Comorbidities
Laboratory findings
Complications
Treatments
Outcome

Symptoms
Comorbidities
Laboratory findings
Complications
Treatments

Symptoms

Wuhan exposure history
Symptoms
Laboratory findings

Symptoms
Laboratory findings

Symptoms
Treatments

Smoking history
Symptoms
Comorbidities
Laboratory findings

Symptoms
Comorbidities

Smoking history
Symptoms
Comorbidities
Laboratory findings
Complications
Treatments
Outcome

Wuhan exposure history
Symptoms
Comorbidities
Laboratory findings

Wuhan exposure history
Smoking history
Comorbidities
Symptoms
Treatments
Outcome

Retrospective Study 8

Retrospective Study 8

Retrospective Study 6
Retrospective Study 6

Retrospective Study 7
Retrospective Study 7

Retrospective Study 7

Retrospective Study 6

Retrospective Study 8

Retrospective Study 7

Retrospective Study 8
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ES (Effect size): The pooled prevalence.

Fig 2. Pooled prevalence of severe (ICU) cases.

Compared with nonsevere patients, those with severe illness or
admission to the ICU were more likely to have one or more comor-
bidities (OR =3.07, 95% CI: 1.56-6.05, P < .001, I =79.0%), including
chronic obstructive pulmonary disease (OR=5.08, 95% CI: 2.68-9.63,
P < .001, I2=0.0%), diabetes (OR =3.17, 95% CI: 2.26-4.45, P < .001,
I>=35.3%), hypertension (OR=2.40, 95% Cl: 1.47-3.90, P < .001,
I2=51.5%), coronary heart disease (OR=2.66, 95% CI: 1.71-4.15, P <
.001, I2=0.0%), cerebrovascular diseases (OR = 2.68, 95% CI: 1.29-5.57,
P=.008, 1>=41.8%), and malignancy (OR=2.21, 95% CI: 1.04-4.72,
P=.040, I>=0.0%) (Supplementary Fig 1A-G). No significant differen-
ces were observed between the 2 groups for chronic liver disease
(P=.192) and chronic renal disease (P=.404) (Supplementary Fig. TH
and I).

Clinical symptoms and laboratory findings

Among all clinical symptoms, fever and dyspnea were found to be
significantly associated with more severe COVID-19. The combined
ORs were 1.67 (95% CI: 1.15-2.42, P=.007, 1*=38.8%) and 4.17 (95%
Cl: 2.04-8.53, P < .001, I?=71.3%), respectively (Fig 4A and B). How-
ever, there were no marked differences for cough, nausea, headache,
sore throat, expectoration, diarrhea, myalgia, and fatigue between
the severe (ICU) and nonsevere (non-ICU) groups (all P > .05)
(Supplementary Fig 2A-H). Among patients with fever, high fever
(>39°C) was not associated with severe COVID-19 illness (P=.267)
(Supplementary Fig 2I).

Regarding laboratory findings, increased leukocyte count
(OR =3.46, 95% CI: 1.06-11.28, P=.040, I = 75.1%), decreased lympho-
cyte count (OR =4.60, 95% CI: 3.25-6.51, P < .001, 2= 0.0%) and plate-
let count (OR =2.82, 95% CI: 2.07-3.83, P < .001, I = 0.0%), increased
levels of C-reactive protein (OR=4.02, 95% CI: 2.80-5.79, P < .001,
2=11.1%), procalcitonin (OR=6.69, 95% CI: 3.99-11.20, P < .001,
I? = 13.6%), lactose dehydrogenase (LDH; OR =3.36, 95% Cl: 2.46-4.58,
P < .001, I =48.3%), aspartate aminotransferase (AST; OR =3.26, 95%

Cl: 2.40-4.42, P < .001, 12=5.3%), alanine aminotransferase (ALT;
OR=1.95, 95% CI: 1.35-2.80, P < .001, I2=39.6%), creatinine kinase
(CK; OR=2.45, 95% CI: 1.69-3.55, P < .001, I>=46.7%), and creatinine
(OR=2.14, 95% CI: 1.14-4.01, P=.018, I = 0.0%) were observed to be
significantly associated with severe (ICU) cases as compared with
nonsevere (non-ICU) cases (Supplementary Fig 3A-I).

Treatment, complications, and outcomes

With respect to treatment, patients in the severe (ICU) group were
most likely to be treated with antibiotics therapy (OR=3.58, 95% CI:
1.29-9.87, P=.014, I*=84.1%), antiviral therapy (OR=1.79, 95% CI:
1.35-2.38, P < .001, I* = 0.0%), systemic corticosteroids (OR = 5.46, 95%
Cl: 4.17-7.14, P < .001, I>=0.0%), mechanical ventilation including
invasive and noninvasive ventilation (OR=171.72, 95% CI: 27.38-
1,077.21, P < .001, I> = 73.2%), extracorporeal membrane oxygenation
(ECMO; OR =29.36, 95% CI: 5.36-160.68, P < .001, I2=0.0%), and con-
tinuous renal replacement therapy (OR =25.45, 95% CI: 6.97-92.89, P
<.001, I>=0.0%) (Supplementary Fig 4A-F).

Common complications among patients with SARS-CoV-2 infec-
tion included acute respiratory distress syndrome (ARDS), shock,
acute kidney injury, and acute cardiac injury. Patients who had
severe illness or were admitted to the ICU were more likely to have
ARDS (OR=29.09, 95% CI: 16.57-51.07, P < .001, 1> =38.7%), shock
(OR=40.47, 95% CI: 11.18-146.45, P < .001, I = 0.0%), and acute kid-
ney injury (OR =5.62, 95% CI: 1.03-30.61, P=.046, I? = 55.6%) (Fig 5A-
C). No significant difference was detected for the complication of
acute cardiac injury in the 2 groups (P=.194) (Fig 5D).

By the end of the follow-up period, the outcomes of patients with
COVID-19 included hospitalization, discharge, and death. A small
number of patients were lost to follow-up. There was a significant
difference between the severe (ICU) group and nonsevere (non-ICU)
group in the number of discharges (OR=0.51, 95% CI: 0.29-0.88,
P=.017, 12=36.3%) and deaths (OR=13.03, 95% Cl: 2.54-66.87,
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Fig 3. Forest plots for the ORs for comparing demographical characteristics between
severe (ICU) cases and nonsevere (non-ICU) cases in SARS-CoV-2 infected patients. (A)
Sex. (B) Wuhan exposure history. (C) Smoking history.

P=.002, I>=57.7%) (Fig 6A and B). Patients with more severe illness
have a much higher mortality rate and lower discharge rate than
those with mild or moderate illness. There was no significant differ-
ence in the number of hospitalized patients (P =.848) (Fig 6C).

Subgroup analyses

We conducted subgroup analyses of geographic region and study
size to explore potential sources of heterogeneity (I > 50%). No clear
sources of heterogeneity were identified from these subgroup analy-
ses (Table 2).

DISCUSSION

Six previously identified coronavirus types are known to cause
human infection.?’® Among these, SARS-CoV and Middle East

respiratory syndrome coronavirus (MERS-CoV) were responsible for
serious outbreaks in Guangdong, China during 2003° and in the Mid-
dle East during 2012.2" In December 2019, an outbreak of pneumonia
of unknown cause first appeared in Wuhan City of Hubei Province,
the cause of which has been identified as the seventh coronavirus,
named SARS-CoV-2 by the WHO. The initial outbreak led to a world-
wide pandemic and the deaths of a large number of people.

Many articles have reported the historical epidemiology, clinical
characteristics, and prognosis of COVID-19. However, few articles
have focused on patients with severe or critical illness and those
admitted to the ICU.

To date, this is the first systematic review and meta-analysis to
investigate the relationship between clinical characteristics, out-
comes, and severity of SARS-CoV-2pneumonia. We collected data
from 12 published articles including 2,445 patients with confirmed
SARS-CoV-2 infection and 479 patients with severe disease or ICU
admission. The pooled prevalence of severe or ICU cases was 33%.
There was no association between sex or Wuhan exposure history
and severity of COVID-19. However, our results showed that smoking
history might be a high-risk factor for severe illness, which was con-
sistent with the conclusion of recently reported research.??

Among clinical symptoms, fever and dyspnea were found to be
significantly associated with severe illness or ICU admission for
COVID-19. However, in patients with fever, high fever (>39°C) was
not a risk factor of severe illness. Based on this study, fever that is not
particularly high might be associated with severe COVID-19. Thus,
greater attention is needed for patients with fever or dyspnea.
Patients with any comorbidities had a higher rate of severe illness;
these included chronic obstructive pulmonary disease, diabetes,
hypertension, coronary heart disease, cerebrovascular diseases, and
malignancy. Assessment of all potential comorbidities is challenging
in any study, so the most common and well-studied comorbidities
assessed in the original articles were chosen for evaluation.

As for laboratory findings, increased leukocyte count, decreased
lymphocyte and platelet counts, increased levels of C-creative pro-
tein, procalcitonin, LDH, AST, ALT, CK, and creatinine were related to
severe illness or ICU admission with COVID-19. Different from the
results of previous studies,'>'>3 our study indicated that severe ill-
ness or ICU admission for SARS-CoV-2 pneumonia had more to do
with leukocytosis than leukopenia. We speculate that leukocytosis is
a reflection of excessive inflammation, which is also reflected in the
much higher C-reactive protein levels among patients with severe
(ICU) COVID-19.Lymphopenia was more common in severe (ICU)
than in nonsevere (non-ICU) patients, probably owing to transloca-
tion of lymphocytes from peripheral blood to the lungs.'”?* Our
results regarding elevated levels of ALT, AST, creatinine, CK, and LDH
indicated that patients with severe disease or those in the ICU had
more obvious liver function, kidney function, and myocardial injury.
Continuous tracking of laboratory findings is crucial to identify those
patients who may progress to severe status.

Currently, there are no specific treatments for COVID-19. At pres-
ent, effective measures to control the disease are early diagnosis, iso-
lation, and supportive treatment for infected patients. As we found in
our study, patients with severe illness or those in the ICU most com-
monly received antibiotics, antivirals, corticosteroid therapy and
especially advanced life support treatments including ECMO,
mechanical ventilation, and continuous renal replacement therapy.
Significant differences were also observed in the complications of
ARDS, shock, and acute kidney injury between the groups with differ-
ent degrees of disease severity. Severely ill patients or those cared for
in the ICU had a higher mortality rate and lower discharge rate than
nonsevere patients or patients without ICU admission.

This study has several limitations that must be mentioned. First,
the studies included in our research divided patients into severe and
nonsevere groups (10 studies) or by admission to the ICU or no ICU
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Fig 4. Forest plots for the ORs for comparing fever and dyspnea between severe (ICU) cases and nonsevere (non-ICU) cases in SARS-CoV-2 infected patients. (A) Fever. (B) Dyspnea.

admission (2 studies). The grouping criteria were not strictly consis-
tent; mild and moderate cases were included in nonsevere groups.
Second, there were differences in the range of normal values for labo-
ratory indicators between different clinical laboratories. Third, all
patients in the included studies were from China, and the number of
cases was limited. At the time of writing, few studies have yet been
published from other countries experiencing COVID-19 outbreaks
such as Italy, Spain and the USA. In fact, no articles from countries
other than China met the inclusion criteria for our analysis. Further

investigation including a greater number of studies with a broad geo-
graphic scope and larger sample size is needed, to obtain a more
comprehensive understanding of COVID-19. Finally, significant het-
erogeneity was detected in the statistical results for several items. To
address this heterogeneity, we used random effects modeling and
performed subgroup analyses to identify potential sources of hetero-
geneity. Unfortunately, no clear source of heterogeneity was identifi-
able. Clinical characteristics are related to many factors including
basic physical condition, disease progression, and examination and

A B
* %
Study Weight Study Weight
o OR (85% CI) (M-H) D OR (95% CI) (M-H)
Chaolin Huang ———*————— 148.50 (1218, 1810.44) 240 Chaolin Huang . 19.00 (0.90, 399.79) 2342
Dawel Wang —— 30.49 (.94, 93.54) 2495 Dawei Wang —_— 44.44 (5.48, 360.52) 3476
Suxin Wan ——®———  94.00(11.01,74162) 729 Suxin Wan _— 7.25 (029, 181.90) 27.66
Weijie Guan B 16.94 (8.03, 35.73) 65.36 Weijie Guan —————%—————— 131.14(7.69, 2236.25) 14.16
M-H Overall (l-squared = 38.7%, p = 0.180) ® 20.09 (1657, 51.07) 100.00 MH Overall (-squared = 0.0%, p = 0.573) @ 4047 (11.18, 146.45) 100,00
D+L Overall <> 32.27 (13,55, 76.85) DL Overall <> 35.08 (9.1, 134.02)
T T T T
C D
% %
Study Weight Sy —_—
D OR (95% CI) H)
D OR (95% CI) (M-H)
Chaolin Huang % 1900090, 399.79) 6.40 i
H Chaolin Huang —_—— s 1200(1.18,12181) 7.63
Dawei Wang R 455 (0.73,28.39) 2506 '
Dawei Wang T 1420287,71.12) 14.10
Suxin Wan —_— 058 (0.06, 5.39) 6054
| ‘Suxin Wan — 0.57 (0.12, 2.82) 78.27
Wejie Guan s  2753(320,27.12) 801 '
M-H Overall (I-squared = 77.8%, p = 0.011) 338 (1.50,7.60) 100.00
M-H Overall (I-squared = 55.6%, p = 0.080) 491 (2.00,1208) 10000
D+L Overall <> 5.62 (1,03, 30.61) D+L Overall <<;> 435 (0.47, 40.00)
T T T T

M-H Overall: The pooled OR with 95% Cl using a fixed effect’s model.
D+L Overall: The pooled OR with 95% Cl using a random effect’s model.
OR: Odds ratio.

Fig 5. Forest plots for the ORs for comparing the complications between severe (ICU) cases and nonsevere (non-ICU) cases in SARS-CoV-2 infected patients. (A) Acute respiratory

distress syndrome (ARDS). (B) Shock. (C) Acute kidney injury. (D) Acute cardiac injury.



"61-AIAOD Ynm sjuapred Jo Juauiiear pue

‘Jdusnuew SIy3 Jo Jelp e Jo x93 ysijduy ayl Sunips 1oj ‘(oe
‘sisougelp 3jeindde ‘uondipaid AjIea 031 9INQLIIUOD [[IM YIIYM ‘SSau

[udtfueiquamirmmam) eury) dnoin zuepd ‘ifuerg uamrg yueyy ap

-[[1 9I9A3S YIm sjuaned ur s1o3dey ysL-y3iy SuiAynuapr ur (nyday aq
[1IM S3[Nsal Apnis InQ "AJLIAS ISEISIP JO $92139p JUAIYIP 2ABY OUM
61-dIAOD YMMm sjuanted U3IMISQ SIUWIODINO PUB SINISLIdIIEIRYD [BI
-UI[d UI SOOUIYIP Y3 21e31ISaAuUl 03 SISA[eue-e1aw 3S1y ay3 SI SIYL

‘uonjeIo[dxa pue yo1easal 19yliny a1mbai asayy (Ayouadoralay

431y 01 painqLIu0d aAey Aeur s1010e] a[dn[NJA ‘SUONIPUOD JUIUIILAI)

‘syuaned PaiddJul Z-A0J-SYYS UI SIS ([1J[-UOU) 2I9AISUOU pue

$3SBI (D] 219A3S U39MI( SIW02IN0 3y Surredwod 10y sYO 3y 10j s10[d 153104 "9 Sy

(g) -a8reyasig (v)

“[opow 5,108}Jo Paxy) & BUISN [9%G6 UIM HO Pajood 8y :[[eIan0 H-IN

‘|apoW $,1084j8 Wopuel & BUISN [0%56 UM HO pajood 8y,

s
!

=d'wsi=

(100

=
A

(892 '080) 060
(S0t '17°0) 990
(8691 ‘g2'1) €9y
(28°0'22°0) L¥'0
(85°2'92°0) 280

004

ss¢
vezL
arst

(v8'2'600) 10

o8

(19 %6) HO

(HW)
BoM

(6900 =d "%L'25

<

(g'99 'vs2) e0'EL
(62'vE '25°9) 11'SE
(€01 '280) 0v'E.
(0629 '¥9°01) S¥°18.
(06181 '62°0) S2'L

va09
wn
s

00001

(1Z'994 11 894

L5k

(10 %56) HO

(HW)

wblem

=d'ugoe=

(610

Sl

(60 'v20) 80
(880 '62°0) 150
(£9°0 '60°0) ¥Z°0
(8€°1 '02°0) 250
(186 680) 121

508
o688
sl

0000+

(551 '01'0) 620

s091

(19 %56) HO

(W)

WM

Table 2
Subgroup analysis of pooled results of clinical characteristics with substantial heterogeneity
Geographic region Sample size
Wuhan City Outside Wuhan City n> 50 n<50
N*  OR(95%Cl) 2 P N*  OR (95%Cl) 2 P N*  OR(95%CI) 2 P N*  OR(95%Cl) 12 P

Comorbidities
Any comorbidities 2 3.05(1.17, 8.00) 36.0 0211 3 3.22(1.24,8.35) 88.1% <.001 4 3.41(1.59,7.31) 838% <.001 1 1.56 (0.39, 6.25) / /
Hypertension 3 3.25(1.24,8.51) 19.8% 0287 5 2.19(1.24,3.86) 58.7%  .046 5 2.63(1.42,4.86) 70.9%  .008 3 1.65 (0.60, 4.56) 0.0% .869
Symptoms
Dyspnoea 4 2.79(0.37,21.00) 81.5% 0.001 5 4.36(2.08,9.15) 64.9%  .022 6 3.33(1.53,7.26) 77.8% <.001 3 11.51(2.47,53.57) 14.2% 312
Diarrhea 4 1.58 (0.62, 3.99) 0.0% 0533 3 1.91(0.39,9.33) 81.1%  .005 5 2.15(0.82,5.67) 62.1%  .032 2 0.46 (0.07,3.13) 0.0% 773
Fatigue 4 0.74(0.21, 2.58) 70.7% 0.017 3 2.07 (0.77,5.54) 76.5% .014 4 1.19(0.65, 2.16) 56.7%  .074 3 1.72(0.18, 16.42) 82.5%  .003
High fever (>39°C) 2 1.66 (0.16, 17.53) 86.2% 0.007 3 1.55(0.99, 2.45) 0.0% 450 3 2.00(0.70, 5.70) 70.1%  .035 2 0.95(0.19,4.91) 448% 178
Laboratory findings
Leukocyte count 3 17.95(1.41,228.74) 71.5% 0030 4 1.20(0.74,1.95) 0.0% 751 5 3.08 (0.75, 12.70) 81.1% <.001 2 5.46 (1.00, 29.89) 0.0% 317
Treatment
Antibiotics therapy 1 0.43(0.10, 1.85) / / 3 5.69(2.31,13.99) 79.7%  .007 4 3.58(1.29,9.87) 841% <.001 0 / / /
Mechanical ventilation 2 213.14(6.16,7,377.63)  755% 0.043 3 174.41(9.87,3,083.22) 80.7% .006 4 281.58(23.01,3,445.34)  79.3%  .002 1 43.33(6.28,299.18) |/ /
Complications
Acute kidney injury 2 6.65(1.38,31.94) 0.0% 0422 2 4.05(0.09, 178.47) 833% .014 3 4.25(0.54, 33.46) 66.6%  .050 1 19.00(0.90,399.79) | /
Acute cardiac injury 2 13.50 (3.61, 50.52) 0.0% 0904 1 0.57 (0.12,2.82) / / 2 2.86(0.12, 66.99) 87.1%  .005 1 12(1.18,121.81) / /
Outcomes
Deaths 1 16.88(1.71,166.21) / / 3 12.38 (1.25, 122.60) 71.5%  .030 3 12.38(1.25, 122.60) 71.5%  .030 1 16.88(1.71,166.21) | /
Hospitalized 1 0.31(0.03, 2.84) / / 3 1.10(0.31,3.93) 80.2%  .006 3 1.10(0.31,3.93) 80.2%  .006 1 0.31(0.03,2.84) / /
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SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can be found

in the online version at https://doi.org/10.1016/j.ajic.2020.06.008.
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