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Abstract
Background: Hydroxychloroquine (HCQ) and chloroquine (CQ) have been widely used for the treatment of
the coronavirus disease 2019 (COVID-19), despite limited clinical evidence and controversial early reports.
The aim of this report was to provide a systematic review of the literature and meta-analysis on the use
of HCQ/CQ with respect to safety and clinical e�cacy of these medications.

Methods: We performed a systematic search of the medical databases and included studies if they
focused on patients with COVID-19 who received HCQ or CQ alone, or in combination with other
treatments, and were compared with a control group. We analyzed two important clinical objectives; viral
clearance rate by reverse transcription-polymerase chain reaction (RT-PCR) negativity and all-cause
mortality.

Results: A total of 14 studies were included in the quantitative synthesis. The use of HCQ/CQ was
associated with higher viral clearance rate compared with control group (OR: 3.12, 95% CI: 2.17-4.49
p<0.0001). In the sensitivity analysis, the effect on viral clearance disappeared (OR 1.44, 95% CI: 0.87-
2.37, p=0.155). The use of HCQ/CQ was associated with a higher risk of mortality (OR 1.26, 95% CI: 1.05-
1.51, p<0.0001). Due to huge heterogeneity between the studies (I2 = 86%, p < 0.01), we performed a meta
regression analysis. Both treatment within 24 hours (p=0.047) and comorbidities [hypertension (p=0.025),
diabetes (p=0.049) and chronic lung disease (p=0.0064)] contributed to the heterogeneity. HCQ/CQ daily
dose (p=0.61) and age (p=0.62) had no impact on effect size. Higher rate of comorbidities led to a higher
risk of mortality by using HCQ/CQ. Overall, the use of HCQ/CQ resulted in longer QTc intervals.

Conclusions: Our meta-analysis did not reveal a clinical bene�t of HCQ/CQ on in-hospital outcomes for
patients with COVID-19. The use of HCQ/CQ did not result in rapid viral clearance on RT-PCR. Moreover,
our results showed that higher rate of comorbidities led to a higher risk of mortality by using HCQ/CQ.

Introduction
The pandemic of coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has resulted in considerable morbidity and mortality in millions of infected
patients [1, 2]. The overall mortality of the COVID-19 was determined to be 2.3% among general
laboratory-con�rmed cases [3], but the fatality rate was more than 10% among hospitalized patients, and
even reached to 40% among critically ill cases [4]. There is yet not a speci�c therapy for COVID-19, but
several repurposed drugs have been widely used including hydroxychloroquine (HCQ) and chloroquine
(CQ). Both of these drugs have been commonly used to treat malaria, systemic lupus erythematosus and
rheumatoid arthritis before, and have also been demonstrated to inhibit SARS-CoV-2 effectively in vitro [5,
6].

Early studies suggested a potential clinical bene�t by using HCQ/CQ but there were also contradictory
reports. An open label non-randomized clinical trial on 36 patients revealed more rapid viral clearance by
HCQ administration [7]. In contrast, a simultaneously reported small size random control trial (RCT) on 30
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patients from China did not show an accelerated viral clearance by HCQ [8]. Another study on 62 patients
showed that HCQ signi�cantly improved the recovery of pneumonia assessed by chest CT scan, but the
endpoints of viral clearance and mortality were not evaluated in this study [9]. Nevertheless, despite
limited medical evidence, the Food and Drug Administration in the United States urgently authorized the
use of HCQ/CQ in the treatment of COVID-19 infection in March 2020, followed by widespread use of
these medications around the world, which also raised some concern [10]. More recently, several other
HCQ/CQ studies have been reported, but the clinical e�cacy of these drugs has been controversial
because of the limited sample size and mostly observational nature of these studies. Other concerns with
the use of HCQ/CQ include prolongation of the QTc interval, which may subsequently cause life-
threatening ventricular arrhythmias [11]. For these reasons, several national guidelines recommend the
use of these two medications only in the hospital setting [12, 13].

The aim of this report was to provide a systematic review of the medical literature and meta-analysis on
the use of HCQ/CQ with respect to safety and clinical e�cacy of these medications in the treatment of
patients with COVID-19. We analyzed two important clinical objectives; viral clearance rate by reverse
transcription-polymerase chain reaction (RT-PCR) negativity and all-cause mortality for meta-analysis. In
addition, we studied the adverse events and electrophysiologic alterations with the use of these
medications.

Methods
We performed this study in accordance to the Preferred Reporting Items for Systematic review and Meta-
Analysis (PRISMA) guidelines.

Search strategy

We performed a systematic search of the English databases (PubMed, Embase, Web of Science, the
medRxiv) and the Chinese databases (China National Knowledge Infrastructure and WanFang) until May
15, 2020. Besides, we performed gray literature search using online search engines and hand search
through the table of contents of key journals. We used the following keywords in our search: “COVID-19”,
"SARS-CoV-2", “2019 novel coronavirus”, “2019-nCoV”, “coronavirus disease 2019”, “coronavirus disease-
19”, and “2019-nCoV”, "hydroxychloroquine", "chloroquine" in the title or abstract �elds. Boolean operators
(AND, OR, NOT) were used as appropriate to identify relevant literature. No �lters were set for the search
process.

Criteria of inclusion and exclusion

Studies were included if they focused on patients who received HCQ or CQ alone, or in combination with
other treatments for COVID-19 infection and were compared with a control group. Both RCTs and
observational studies were included. One of the following outcomes should be described for inclusion: (i)
mortality, (ii) clinical progress, (iii) results of the RT-PCR test after the commencement of treatment, (iv)
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adverse clinical events. Only studies in English and Chinese were included. Case reports, non-human
studies and studies without adequate information were excluded.

Data extraction and quality assessment

Data on study design, location of the study, the number of participants in each group and the dose of
HCQ/CQ were collected independently by two authors (HX, SA). The outcomes included mortality, clinical
deterioration, viral clearance and adverse events. For the adverse events, we only focused on QTc
prolongation and ventricular arrhythmias. The Cochrane risk of bias tool was used to evaluate RCTs. The
ROBINS-I tool was used to assess the risk of bias in observational studies. Disagreement between
investigators was resolved through discussion with the third investigator (GY).

Data synthesis and meta-analysis

The outcomes studied were dichotomous; point estimates are expressed as odds ratio (OR) with the 95%
con�dence interval (CI). The inherent heterogeneity among studies was assessed by two statistical
methods, Cochrane Q and I2, in which I2 <50% indicated moderate heterogeneity, whereas I2 >50% was
considered great heterogeneity. Sensitivity analysis was performed by sequential omission of each study
to assess the in�uence of single data on the pooled OR. Publication bias were evaluated by Egger’s test. A
p-value < 0.05 was considered to be statistically signi�cant.

Meta-regression analysis

Meta-regression analysis was performed to explore the potential moderators that may affect the
outcome. Following variables were analyzed in meta-regression analysis: region, mean age, sample size,
daily dose, disease severity and comorbidities (chronic lung disease, hypertension and diabetes). The
regression coe�cients (minimum estimate), 95% CIs, 2-sided p values, and Tau square were reported. All
analyses were performed using R 4.0.0 with meta package.

 

Results
Literatures search and �ow diagram

We identi�ed 840 publications through electronic medical database searching. Another 5 articles were
obtained through hand searching. 306 duplicate articles were excluded. In the remaining 539 articles, 495
were excluded after screening title and abstract. After evaluating the full text of 44 publications, 21 were
excluded. A total of 23 studies were included in the qualitative synthesis, of which 9 articles only reported
safety issues were excluded in the meta-analysis. The numbers identi�ed at each stage from database
searching to quantitative analyses and the reasons for excluding studies are shown in Figure 1.

Study characteristics
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A total of 14 studies were included in the quantitative synthesis. Characteristics of included studies were
shown in Table 1. In the 14 studies, 9 were retrospective studies, 1 prospective observational study, 1 non-
RCT and 3 RCTs. For all studies, 9 studies discussed mortality between HCQ/CQ and control groups, and
7 studies reported the effect of HCQ/CQ on viral clearance.

The e�cacy of HCQ/CQ on viral clearance

Viral clearance was assessed by RT-PCR in 7 studies at time point ranging from the sixth day to the
twenty-eighth day. As shown in Figure 2, this pooled analysis consisted of 366 patients in the HCQ/CQ
group and 565 patients in the control group. The use of HCQ/CQ was associated with higher viral
clearance rate compared with control group (OR: 3.12, 95% CI: 2.17-4.49 p<0.0001). In the sensitivity
analysis shown in Figure 3A, by omitting the study by Huang MX et al [14], the effect on viral clearance
disappeared (OR 1.44, 95% CI: 0.87-2.37, p=0.155). By omitting any of the other studies, HCQ/CQ still
showed advantage in viral clearance. This result suggested study by Huang MX [14] was dominant in the
pooled OR. No signi�cant publication bias was observed after adjustment (p<0.0001, Figure 3B).

Due to the huge heterogeneity between different studies (I2=80%, p<0.01), we performed a meta
regression analysis. Region (p=0.25), study type (p=0.44), disease severity (p=0.83), age (p=0.65),
HCQ/CQ dose daily (p=0.74) and diabetes (p=0.60) had no impact on effect size, whereas patients with
hypertension showed a trend towards lower viral clearance rate (p=0.14) (Figure 4).

The e�cacy of HCQ/CQ on mortality

Mortality data were available in 9 studies. In the study by Geleris J [15] and Rosenberg E [16], patients in
the HCQ/CQ group were more severe than in the control group at baseline, so the authors performed
statistical adjudgments to reduce confounding. In our meta-analysis, only �gures after adjudgments were
included. As shown in Figure 5, 1006 patients received HCQ/CQ and 432 patients were included in the
pooled analysis. The use of HCQ/CQ was associated with a higher risk of mortality (OR 1.26, 95% CI:
1.05-1.51, p<0.0001). In the sensitivity analysis (Figure 6A), by omitting the studies by Rosenberg E [16],
Geleris J [15] and Magagnoli [17], mortality was no longer found to be signi�cant between the HCQ/CQ
and control groups. Publication bias before and after adjustment are shown in Figure 6B and Figure 6C,
and no signi�cant publication bias was observed. Due to huge heterogeneity between these 9 studies (I2

= 86%, p < 0.01) we performed a meta regression analysis. Both treatment within 24 hours (p=0.0468)
and comorbidities [hypertension (p=0.025), diabetes (p=0.049) and chronic lung disease (p=0.0064)]
contributed to the heterogeneity. HCQ/CQ daily dose (p=0.61) and age (p=0.62) had no impact on clinical
e�cacy. Higher rate of comorbidities led to a higher risk of mortality by using HCQ/CQ (Figure 7).

The impact of HCQ/CQ on QTc prolongation and arrhythmic events

Adverse arrhythmic events were reported in 11 studies (Table 2). The incidence of QTc prolongation
ranged from 9.0% to 35.0%. The incidence of reported ventricular arrhythmias was lower with a range
from 0% to 9.1%. In 8 studies, only adverse arrhythmic events in the HCQ/CQ group were described. The
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other 3 studies compared adverse arrhythmic events between the HCQ/CQ and control groups. Overall,
the use of HCQ/CQ resulted in longer QTc intervals. In the study by Borba MGS [18], high dose (600 mg
twice daily) HCQ caused more QTc prolongation and ventricular arrhythmias compared to low dose (450
mg twice on Day 1 and 450 mg once on Day 2-5).

 

Discussion
This systemic review of medical literature and meta-analysis in patients with COVID-19 did not reveal any
clinic bene�t of using HCQ/CQ, even if these medications were initiated early after diagnosis. Despite
large heterogeneity of the individual publications, our results suggested that the use of HCQ/CQ was
associated with an increased risk of in-hospital mortality in these patients. Moreover, we showed no
consistent rapid viral clearance of SARS-CoV-2 by using HCQ/CQ. The heterogeneity of the drug e�cacy
on mortality might be attributed to the comorbidities of enrolled subjects, such as hypertension, diabetes
and chronic lung disease.

In theory, HCQ and CQ may be ideal drugs to treat SARS-CoV-2 infection as they can inhibit the virus via
their antiviral effects and help mediate the cytokine storm via immunomodulation. HCQ was found to be
more potent than CQ to inhibit SARS-CoV-2 in vitro [6], and exerted less side-effects in the daily clinical
practice for the treatment of systemic lupus erythematosus and rheumatoid arthritis. Although the anti-
viral effects of HCQ/CQ on SARS-CoV-2 were con�rmed by several independent in vitro studies, their
clinical e�cacy on COVID-19 was controversial in clinical studies. Early investigations and clinical trials
reported different outcomes of HCQ/CQ treatment on clinical recovery, virus-negative conversion,
symptomatic progression and death. In this study, we opted to study viral clearance rate by RT-PCR and
all-cause in-hospital mortality - two clinically relevant objectives - in our meta-analysis to evaluate the
clinical e�cacy of HCQ/CQ in patients with COVID-19.

The earliest reported study on the use of HCQ in COVID-19 was from Marseilles, France, and showed 50%
viral clearance, as tested by RT-PCR, at Day 3 compared to 6.3% in the control group. Addition of
azithromycin in this cohort seemed to augment the viral clearance [7]. The study had major limitations
because it included 26 patients on HCQ from one center and 16 patients as controls from another
hospital, and 6 patients from the treatment group were lost to follow-up during the survey because of
early cessation of treatment. Later on, four other observational studies reported con�icting results on viral
clearance at different time-points during the disease. Mallat J et al. [19] reported that viral negativity was
signi�cantly lower with HCQ compared to control group, whereas studies from Chen X et al [20] and
Huang M et al [21] did not observe rapid viral clearance by CQ. A large multi-center cohort containing 373
patients (mainly mild to moderate COVID-19) by Huang MX et al  [14] reported a signi�cantly higher rate
of viral clearance at Day 10 (91.0% vs 57.0%) and Day 14 (96.0% vs 80.0%) in the CQ treatment group.
These authors suggested that early treatment initiation (e.g. <3 days or 3-7 days) contributed to shorter
time to undetectable viral RNA by RT-PCR. In contrast, two recently reported RCTs on HCQ from Chen J et
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al and Tang W et al did not reveal a higher proportion of viral clearance in patients admitted to hospital
with mainly mild to moderate COVID-19 than standard of care alone [8, 22]. Our primary meta-analysis
revealed a positive effect of HCQ/CQ on viral clearance by RT-PCR testing. However, this bene�t was
mainly attributed to the study reported by Huang MX et al, and the odds ratio was no longer signi�cant
when this study was omitted by sensitivity analysis. More remarkablly, our meta-regression analysis did
not observe the coe�cient of viral clearance with dose or early administration of HCQ/CQ. Thus, along
with the strong evidence gathered from the above-mentioned RCTs, we can conclude that HCQ/CQ has no
bene�cial effect on viral clearance in COVID-19 patients.

Mortality outcomes were addressed in 7 observational studies and 2 RCTs. The studies from Yu B et al
from China [23] and Membrillo FJ et al from Spain [24] reported reduced in-hospital mortality with the use
of HCQ compared to standard care, but there was non-negligible bias in these studies. The �rst study
reported clinical e�cacy of low dose (400mg/day) of HCQ on critically ill patients, whereas the later study
reported that high dose (800mg/day) of HCQ was associated with improved survival, which was
statistically signi�cant only among patients mild COVID-19. Both of these studies had unmatched
number of patients in the treatment and control groups (48 vs 502 and 123 vs 43, respectively) as a
statistical limitation. On the other hand, two observational studies from Rosenberg E et al [16] and Geleris
J et al [15], showed signi�cantly higher mortality in the HCQ group compared to the non-treatment group,
but the treated patients were obviously more severe than those in the control group. Thus, both studies
performed multi-level statistical adjustments and concluded that HCQ administration was not associated
with either a greatly improved or increased risk of the mortality endpoint. In our meta-analysis, we
extracted adjusted events rate from these two studies to reduce the study bias. The strong evidence from
the RCT by Mahevas M et al [25] also demonstrated that HCQ treatment did not have any effect on ICU
admissions or death at Day 21 after hospital admission. In combination with these RCTs and real-world
observational studies, our meta-analysis did not reveal a mortality bene�t with administration of
HCQ/CQ. On the contrary, it seems to show that HCQ/CQ treatment may even increase mortality to some
extent (OR=1.26, 95%CI 1.06-1.51).

A novel �nding of our meta-regression analysis was that the large heterogeneity of the �ndings of the
pooled publications might have been due to the characteristics of study cohorts, and in particular, due to
their comorbidities such as hypertension, diabetes and chronic lung disease. In the presence of higher
proportion of these comorbidities, there was an increased risk of mortality (OR>1) with the use of
HCQ/CQ. Previous studied had clearly demonstrated that patients with cardiopulmonary comorbidities
had adverse outcomes, including progression into cardiac injury and death [26-28]. The potential
mechanisms were also proposed based on the observations of several molecular and pathology studies
[29-31]. Despite the fact that HCQ/CQ were commonly used for rheumatoid arthritis and systemic lupus
erythematosus in the general population, there has been major concern with widespread use of these
medications for COVID-19 due to possible QTc prolongation and induction of life-threatening
arrhythmias. There is general consensus that QTc prolongation after HCQ/CQ use may occur in a dose-
dependent way [11, 32-35]. Previous studies demonstrated that HCQ/CQ block the hERG potassium
channels, extending ventricular repolarization and action potentials, and hence, may trigger ventricular



Page 9/21

tachyarrhythmias [36, 37]. Whether patients with underlying cardiopulmonary disease or those with de-
novo cardiac injury have a greater predilection to cardiac toxicity and increased mortality after exposure
to HCQ/CQ remains uncertain but plausible.

An observational study, based on patients with systemic lupus erythematosus receiving long-term
treatment of HCQ, having blood concentrations of the drug within therapeutic range, concluded that HCQ
does not prevent COVID-19 in these patients [38]. Likewise, our meta-analysis did not identify any clinic
bene�t of using HCQ/CQ. In addition, it did not reveal any association between clinical e�cacy and
HCQ/CQ dose as well as disease severity. Moreover, whether these medications were administered early
during the course of disease or not had no effect on clinical e�cacy. Altogether, these results suggest a
lack of clinical bene�t with the use of HCQ/CQ in patients with COVID-19. In any case, the results of large
scale, randomized clinical trials are needed to be waited before making any de�nitive conclusions on this
controversial topic.

 

Conclusions
Our meta-analysis did not reveal a clinical bene�t of HCQ/CQ on in-hospital outcomes for patients with
COVID-19. The use of HCQ/CQ did not result in rapid viral clearance on RT-PCR. Moreover, our results
showed that HCQ/CQ treatment even increase in-hospital mortality, and higher rate of comorbidities led to
a higher risk of mortality by using HCQ/CQ.
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Tables
Table 1. Summary of characteristics of the studies included in the meta-analysis. 
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or CountryStudy Design Sample
Size

Age Severity CaseControlOutcome Result

Clinical outcome Viral clearance
ris J USA

 
Retrospective study
 

1085
 

63.64
 

Mild/
moderate/
severe

811 274 Intubation or
death

NM HCQ had no use on clinical
outcome

agnoli USA
 

Retrospective study
 

368
 

68.96
 

Mild/
moderate/
severe

210 158 Death or
mechanical
ventilation

NM HCQ was associated with
higher mortality

ret P France
 

Open-label non-
randomized trial

42 45.1
 

Mild/
moderate/
severe

26 16 Death or transfer
to ICU

viral clearance
at day 6

HCQ was associated with viral
load reduction

China Retrospective study
 

550 68
 

Severe 48 502 Death NM HCQ decreased mortality in
critically ill patients

at J Abu
Dhabi

Retrospective study 34 37
 

Mild/
moderate

21 
 

13 NM
 

viral clearance
at day 14

HCQ was associated with a
slower viral clearance

ng MX China Prospective study 373 44.6 Mild/
moderate/
severe

197 176 NM viral clearance
at day 10

CQ associated with viral load
reduction

Z China Retrospective study 50 48.5 Mild/
moderate

25 25 Severe pneumonia NM CQ had no use on clinical
deterioration

X China Retrospective study 280 - Mild/
moderate/
severe

22 258 NM viral clearance
at day 14

CQ had no use on viral
clearance

brillo Spain Retrospective study 166 63.37Mild/
moderate/
severe

43 123 Death   HCQ improved survival

ng M China Randomized
controlled trial

22 44 Severe/
moderate

10 12 NM viral clearance
at day 14

CQ improved viral clearance

J China Randomized
Controlled Trial

30 48.6 Mild/
moderate

15 15 Death and
deterioration

viral clearance
at day 7

HCQ had no use on viral
clearance

nbergUSA Retrospective study 1438 62 Mild/
moderate/
severe

1006 432 Death NM HCQ had no use on survival 

evas France
 

Retrospective study 173 60 severe 84 89 Death or transfer
to ICU

NM HCQ had no use on survival
and clinical deterioration

W China Randomized
Controlled Trial

150 46.1 Mild/
moderate/
severe

75 75 NM viral clearance
at day 28

HCQ had no use on viral
clearance

HCQ,hydroxychloroquine; CQ: chloroquine

 

 

Table 2. Summary of QT prolongation and ventricular arrhythmias in patients with hydroxychloroquine or chloroquine
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Author  Country Study Design CQ/HCQ
Sample
Size

CQ/HCQ dose QT prolongation Ventricular
arrhythmias

Molina JM  France Prospective study   11 HCQ: 600 mg/d for 10 days 1 (9.1%) had ∆QTc > 60 ms 0

Borba MGSBrazil Double-masked,
randomized, phase
IIb
Clinical trial

81 CQ: 
High-dosage group:600 mg
BID 
low-dosage group:450 mg
QD on Day 2-5

QTc>500ms:
High dosage group:7 (18.9%)
Low dosage group: 4 (11.1%)

Ventricular
arrhythmias:
High dosage: 2/37
(2.7%)
Low dosage:0

Bessiere F France Retrospective
study

40 HCQ: 200 mg BID for 10
days

14 (35.0%) prolonged QTc (including 10
with ΔQTc >60 ms and 7 with QTc ≥500
ms)

0

Broek NetherlandRetrospective
study

95 HCQ: 600 mg QD on Day 1
and 300 mg BID on Day2-5

22 (23.2%) QTc ≥500 ms 0

Chorin, E USA Retrospective
study 

84 HCQ: 400 mg BID on Day
and 200 mg BID on Day 2-5

9 (10.7%) QTc >500 ms
 

0

Mercuro
NJ

USA Retrospective
study

90 HCQ: 400 mg BID on Day 1,
400 mg QD on day2-5

10 (11.1%) ΔQTc ≥60 ms
18 (20.0%) QTc > 500 ms

1 (1.1%) Tdp then
ventricular
arrhythmias

Chorin E Italy Retrospective
study

251 HCQ: 400 mg BID on Day 1
and 200 mg BID on Day 2-5

40 (15.9%) extreme QTc prolongation
51 (20.3%) ∆QTc > 60 ms, 

1 (0.4%) Tdp

Mahevas MFrance
 

Retrospective
study

84 HCQ: 600 mg/d 8 (9.5%) QTc prolongation
Including 7 (8.3%) ∆QTc > 60 ms and 1
(1.2%) QT>500ms

0

Rosenberg
E

USA Retrospective
study

1006 HCQ: 200-600mg/d 119 (13.7%) QTc prolongation 151 (9.1%) cardiac
arrest

Saleh M USA Prospective study 201 CQ: 500 mg BID on Day 1
and 500 mg QD on Day 2-5,
 
HCQ: 400 mg BID on Day 1
and 200 mg BID on Day 2-5

18 (9.0%) QTc > 500ms 8 (4.0%) ventricular
arrhythmias

Cipriani A Italy Prospective study 22 HCQ: 200 mg BID ≥3 days 1 (4.5%) QTc>500ms 1 (4.5%) NSVT

HCQ,hydroxychloroquine; CQ: chloroquine; NSVT: non-sustained ventricular tachycardia

Figures
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Figure 1

Flowchart of the article selection process
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Figure 2

Forest map by meta-analysis of the clinical e�cacy of hydroxychloroquine or chloroquine on viral
clearance in patients with COVID-19. CI: con�dence interval; OR: odds ratio
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Figure 3

(A) Sensitivity analysis. (B) Adjusted Egger’s plots analyses for the potential publication bias among the
studies about viral clearance outcomes. CI: con�dence interval; OR: odds ratio
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Figure 4

The associations of viral clearance rate and age (p=0.649), proportions (p=0.604) of diabetes, and
proportions of hypertension (p=0.145) of study cohorts by meta-regression analysis.

Figure 5

Forest map by meta-analysis of the clinical e�cacy of hydroxychloroquine or chloroquine on in-hospital
mortality in patients with COVID-19. CI: con�dence interval; OR: odds ratio
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Figure 6

(A) Sensitivity analysis. (B) Adjusted Egger’splots analyses for the potential publication bias among the
studies about mortality outcome. CI: con�dence interval; OR: odds ratio
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Figure 7

The associations of in-hospital mortality and age (A, p=0.617), proportions of hypertension (B, p=0.025),
proportions of diabetes (C, p=0.049) and proportions of chronic lung disease (D, p=0.006) of study
cohorts by meta-regression analysis.


