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Abstract

Rationale, aims, and objectives: COVID-19 has caused an ongoing public health cri-
sis. Many systematic reviews and meta-analyses have been performed to synthesize
evidence for better understanding this new disease. However, some concerns have
been raised about rapid COVID-19 research. This meta-epidemiological study aims to
methodologically assess the current systematic reviews and meta-analyses on
COVID-19.

Methods: We searched in various databases for systematic reviews with meta-
analyses published between 1 January 2020 and 31 October 2020. We extracted
their basic characteristics, data analyses, evidence appraisal, and assessment of publi-
cation bias and heterogeneity.

Results: We identified 295 systematic reviews on COVID-19. The median time from
submission to acceptance was 33 days. Among these systematic reviews, 73.9% eval-
uated clinical manifestations or comorbidities of COVID-19. Stata was the most used
software programme (43.39%). The odds ratio was the most used effect measure
(34.24%). Moreover, 28.14% of the systematic reviews did not present evidence
appraisal. Among those reporting the risk of bias results, 14.64% of studies had a high
risk of bias. Egger's test was the most used method for assessing publication bias
(38.31%), while 38.66% of the systematic reviews did not assess publication bias.
The I? statistic was widely used for assessing heterogeneity (92.20%); many meta-
analyses had high values of 1. Among the meta-analyses using the random-effects
model, 75.82% did not report the methods for model implementation; among those
meta-analyses reporting implementation methods, the DerSimonian-Laird method
was the most used one.

Conclusions: The current systematic reviews and meta-analyses on COVID-19 might
suffer from low transparency, high heterogeneity, and suboptimal statistical methods.
It is recommended that future systematic reviews on COVID-19 strictly follow well-
developed guidelines. Sensitivity analyses may be performed to examine how the
synthesized evidence might depend on different methods for appraising evidence,

assessing publication bias, and implementing meta-analysis models.
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1 | INTRODUCTION

Since December 2019, the pandemic caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and the associated coronavirus
disease 2019 (COVID-19) has been an ongoing public health crisis.® As of
20 April 2021, over 141 million cases, including over 3 million deaths,
have been reported to the WHO (https://covid19.who.int/). The analysis
of data from individuals affected with COVID-19 is integral for under-
standing the clinical characteristics, disease progression, and potential
treatments and outcomes. The publication time of articles related to
COVID-19 has decreased by an average of 49% during the pandemic,?
owing largely to the expedited peer-review process.>® While the gravity
of the COVID-19 pandemic warrants expedited efforts, there are con-
cerns about the quality of peer reviews and resulting publications as the
spread of misinformation could have harmful consequences.**!

Individual studies have limited ability to summarize the current
state of research; thus, many efforts have been made to conduct sys-
tematic reviews and synthesize the presently available results for pol-
icymaking during the pandemic. The evidence synthesis is achieved via
meta-analyses, which play a critical role in developing new research by
determining whether the proposed study is necessary and helping
design the study.*?*2 Systematic reviews and meta-analyses are consid-
ered of the highest quality and can be viewed as a lens through which
evidence is evaluated.2*”

However, systematic reviews and meta-analyses do not always pro-
vide a rationale for their methodology; if not used properly, they could
produce ambiguous results and exacerbate research errors.*®2° Even if
only randomized controlled trials (RCTs) are synthesized, systematic
reviews and meta-analyses themselves are essentially observational stud-

2122 |t is critical to properly per-

ies, which are subject to reporting bias.
form and adequately report systematic reviews and meta-analyses using
methods, 2%

demic.%14?428 To standardize and improve the quality of reporting, the

rigorous particularly during the fast-evolving pan-
preferred reporting items for systematic reviews and meta-analyses
(PRISMA) statement was introduced in 2009.2° Similar guidelines, such as
meta-analysis of observational studies in epidemiology (MOOSE), can be
used for other specific types of research. Additionally, appraisal tools,
such as a measurement tool to assess systematic reviews (AMSTAR),
have been proposed to assess the methodological validity of systematic
reviews.>>3! Although the overall quality of systematic reviews has gen-
erally improved after the implementation of the reporting guidelines and
appraisal tools,%2%2 there is still room for improvement.3*3¢

While rapid syntheses of existing evidence are imperative for under-
standing this novel disease, the quality of the current systematic reviews
and meta-analyses on COVID-19 should be carefully and critically evalu-
ated to ensure the reliability of the synthesized evidence. This meta-
epidemiological study aims to summarize the state of meta-analysis
research on COVID-19 and inform the conduct of future meta-analyses.
2 | METHODS
We searched in the databases CINAHL, Embase, PubMed, and Psy-
cINFO for systematic reviews with meta-analyses published between
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1 January 2020 and 31 October 2020. Of note, we did not search the
Cochrane Database of Systematic Reviews (CDSR) as it was indexed
in PubMed. We focused on systematic reviews with meta-analyses
because they were more likely than those without meta-analyses to
give intuitive conclusions for healthcare interventions. Articles only
available on preprint servers and the grey literature were not consid-
ered. The search terms were ‘meta-analysiss AND ‘COVID-19° OR
‘coronavirus’ OR ‘nCoV’ OR ‘SARS-CoV-2’. The search was restricted
to English. Studies were excluded if they were duplicate publications
(where only the latest versions were used in our study), letters to the
editor, short correspondences, or study protocols.

From each systematic review, we extracted the journal name, the
dates of submission, acceptance, online publication, and publication in
issue, the total number and types of included studies, and the number
of meta-analyses. A review may contain multiple meta-analyses on dif-
ferent outcomes or intervention comparisons. For each meta-analysis,
we extracted the number of studies, outcome name and categorization,
effect measure, evidence appraisal, assessment of publication bias,
assessment of heterogeneity, statistical methods used for implementa-
tion, whether a prediction interval was reported, whether a meta-
regression was performed, and whether a network meta-analysis was
performed. These were done by the first author (K.J.R.) and were fur-
ther double-checked by the last author (L.L.).

This study did not require ethical approval because all results
were based on published data. This article contains several methodo-
logical terminologies for meta-analyses. Appendix A provides brief
introductions to them and their references.

3 | RESULTS

We identified 295 published systematic reviews on COVID-19 from
188 journals, including a total of 7518 studies and 2609 meta-analyses. In
Appendix B, Figure S1 presents the flow chart of the literature search,
and Table S1 gives a brief summary of countries of origin of the 295 sys-
tematic reviews. Table 1 provides a more detailed summary of these sys-
tematic reviews regarding the types of meta-analyses and studies and the
methods used for analyses. The complete information of these systematic

reviews is available at https://osf.io/ahnjb/.

3.1 | Basic characteristics

Among these systematic reviews, the number of days from submission
to acceptance ranged from O to 154 (median = 33, interquartile range
[IQR] = 16-57). The number of days from acceptance to online publi-
cation ranged from 2 to 179 (median = 49, IQR = 28-81), and the
number of days from acceptance to issue publication ranged from
22 to 241 (median = 83, IQR = 57-107). Figure 1 shows the month of
online publication for the 278 systematic reviews that reported their
publication dates. March was the first month in which systematic
reviews were published online (n = 10), and most systematic reviews

were published in July (n = 57).


https://covid19.who.int/
https://osf.io/ahnjb/
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TABLE 1  Summary of the 295 systematic reviews on COVID-19

Count (%)
Meta-analysis type
Clinical manifestation/comorbidity 218 (73.90%)
Diagnostic test 26 (8.81%)
Preventative intervention 4 (1.36%)
Treatment comparison 47 (15.93%)
Study type
Case-control 40 (13.56%)
Case report 11 (3.73%)
Case series 40 (13.56%)
Cohort 227 (76.95%)
Controlled NRSI? 2 (0.68%)
Cross-sectional 28 (9.49%)
Non-controlled NRSI? 2 (0.68%)
Non-randomized controlled trial 1 (0.34%)
Randomized controlled trial 39 (13.22%)
Analysis software
CMA 27 (9.15%)
GraphPad Prism 1(0.34%)
JASP 2 (0.68%)
MedCalc 3(1.02%)
Meta-Analyst 1(0.34%)
Meta-DiSc 1(0.34%)
MetaXL 14 (4.75%)
Network Analyst tool 1(0.34%)
OpenMeta Analyst 12 (4.07%)
R 55 (18.64%)
RevMan 66 (22.37%)
SAS 1(0.34%)
SPSS 4(1.36%)
Stata 128 (43.39%)
StatsDirect 1(0.34%)
TIBCO 1(0.34%)
Not reported 17 (5.76%)
Meta-regression included
No 228 (77.29%)
Yes 67 (22.71%)
Network meta-analysis included
No 291 (98.64%)
Yes 4 (1.36%)
Prediction interval reported
No 286 (96.98%)
Yes 9 (3.02%)
Statistical methodology
Bayesian method 2 (0.68%)
Frequentist method 293 (99.32%)

Bayesian method: prior distribution

(Continues)
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TABLE 1 (Continued)

Half-Cauchy(0,1)
Not reported

Abbreviation: CMA, comprehensive meta-analysis.
®Non-randomized studies of intervention.

Frequency

0-

Month

The number of meta-analyses within a systematic review ranged
from 1 to 84 (median = 5, IQR = 2-10). The number of studies within
a meta-analysis ranged from 2 to 189 (median = 18, IQR = 9-30).

In addition, 218 (73.90%) systematic reviews evaluated clinical mani-
festations or comorbidities of COVID-19, 47 (15.93%) evaluated treat-
ment comparisons, 26 (8.81%) evaluated diagnostic tests, and 4 (1.36%)
evaluated preventative interventions. The most common study type in
the systematic reviews was cohort studies (n = 227, 76.95%), followed
by case series and case-control studies, each included in 40 systematic
reviews (13.56%). Experimental studies were used in 44 (14.92%) sys-
tematic reviews, of which 39 (13.22%) were RCTs.

3.2 | Dataanalyses

A total of 17 statistical software programmes were used for

implementing the meta-analyses. The most frequently used

ROSENBERGER ET AL.

Count (%)
1(0.34%)
1(0.34%)

FIGURE 1 Publication time of the
295 systematic reviews

software programme was Stata (n = 128, 43.39%), followed by
RevMan (Review Manager, n = 66, 22.37%), R (n = 55, 18.64%),
and comprehensive meta-analysis (CMA; n = 27, 9.15%). Meta-
regression was included in 67 (22.71%) systematic reviews, net-
work meta-analysis was implemented in 4 (1.36%), and 9 (3.02%)
reported prediction intervals. Also, 2 (0.68%) systematic reviews
used Bayesian methods, where the results were based on the pos-
terior distributions of parameters of interest after assigning certain
prior information. Among them, 1 used the half-Cauchy (0,1) prior
for the heterogeneity SD, while the other did not report the prior
distribution.

Table 2 lists a total of 39 effect measures specified in the system-
atic reviews. The odds ratio (OR), used in 101 (34.24%) systematic
reviews, was the most common effect measure. Prevalence, used in
70 (23.73%) systematic reviews, was the second most common.
Moreover, 26 types of effect measures were used in less than 10 sys-

tematic reviews.
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TABLE 2 Effect measures specified in the 295 systematic reviews

on COVID-19

Effect measure

Basic reproduction number

Cluster proteins

Diagnostic accuracy

Diagnostic likelihood ratio

Diagnostic odds ratio
Event rate
Frequency

Hazard ratio
Incidence

Incidence rate
Incubation period
Likelihood ratio
Mean difference
Mean
Meta-correlation
Meta-median difference
Mortality rate

Odds ratio

Positive rate
Prevalence
Prevalence ratio
Proportion

Ro

Rate

Rate difference

Rate ratio

Relative ratio
Relative risk
Reproduction number
Risk

Risk difference

Risk ratio

SD

Sensitivity

Standardized mean difference

Specificity
Subnetwork ranking

Time to event

Weighted mean difference

Count (%)
(0.34%)
(0.34%)
(0.34%)
(0.34%)
(0.68%)
(1.02%)
(0.34%)
(2.03%)
12 (4.07%)
2 (0.68%)
1(0.34%)
1(0.34%)
17 (5.76%)
7 (2.37%)
1(0.34%)
1(0.34%)
1(0.34%)
101 (34.24%)
2 (0.68%)

70 (23.73%)
1(0.34%)

10 (3.39%)

2 (0.68%)
3(1.02%)
3(1.02%)
3(
1(

1
1
1
1
2
3
1
6

1.02%)

0.34%)
12 (4.07%)
1(0.34%)
1(0.34%)
2(0.68%)
35 (11.86%)
1(0.34%)
14 (4.75%)
18 (6.10%)
12 (4.07%)
1(0.34%)
1(0.34%)
23 (7.80%)

Note: The terms of effect measures were extracted from the original

systematic reviews, regardless of their appropriateness.

3.3 | Evidence appraisal and assessment of

publication bias

Table 3 summarizes the evidence appraisal and assessment of publica-

tion bias. A total of 35 different assessment tools were identified for

Journal of Evaluationin Clinical Practice
International Journal of Public Health Policy and Health Services Research Wl LEY

appraising evidence, including those used for individual studies and
overall evidence. The tools depended both on the types of meta-
analyses performed and the types of studies included. We extracted
the information about evidence appraisal exactly as stated in each
systematic review, regardless of whether it was appropriate. There
was inconsistent terminology across the systematic reviews. For
example, some systematic reviews referred to the grading of recom-
mendations, assessment, development and evaluations (GRADE)
approach as the McMaster University critical appraisal tool. The
Newcastle-Ottawa Scale (NOS) was implemented in 99 (33.56%) sys-
tematic reviews and was the most frequently used tool. The NOS was
designed for observational studies. Many of the identified COVID-19
studies were observational; this possibly explains the relatively high
proportion of systematic reviews using the NOS. Moreover,
83 (28.14%) systematic reviews did not present evidence appraisal.

Because there was often no universal guideline for what scores
constituted high, moderate, and low risk of bias, the results of the risk
of bias assessment could be subjective and diverse across the system-
atic reviews. A total of 4063 studies from 169 systematic reviews
reported the results of the risk of bias assessment. Among these stud-
ies, 1863 (45.85%) were judged to have a low risk of bias,
517 (12.72%) had a low to moderate risk of bias, 1011 (24.48%) had a
moderate risk of bias, 16 (0.39%) had a moderate to high risk of bias,
595 (14.64%) had a high risk of bias, and 61 (1.50%) had an unclear
risk of bias.

Egger's test was used to assess publication bias in 113 (38.31%) sys-
tematic reviews, Deeks' method was used in 51 (17.29%), Begg's rank test
was used in 41 (13.90%), and Harbord's test and the trim-and-fill method
were each used in 3 (1.02%). Moreover, 4 (1.36%) systematic reviews did
not specify the methods, and 117 (39.66%) did not include an assessment
of publication bias. Of note, 39 of these systematic reviews had less than
10 studies. In this instance, the assessment of publication bias using
funnel-plot-based methods (e.g, Egger's regression) was not rec-
ommended by some researchers; the assessment methods could produce
large uncertainties by chance and thus would possibly not be reliable.3”
Additionally, some meta-analyses of proportions (e.g., disease prevalence)
may not have clear directions of potential bias, so it may be challenging
to assess publication bias.®® Among the 178 systematic reviews that
assessed publication bias, 98 (55.06%) concluded no publication bias was
present, 61 (34.27%) detected publication bias, 13 (7.30%) contained
insufficient studies for assessing publication bias, and 6 (3.37%) did not
report the results. Of note, although many meta-analyses did not report
the presence of publication bias, most methods for assessing publication
bias usually had low statistical powers, particularly when the number of

|39

studies was small.”” Therefore, some meta-analyses that claimed no publi-

cation bias could still be subject to potential bias.
3.4 | Heterogeneity
Table 4 summarizes the assessment of heterogeneity. The I? statistic

was the most widely used method; it was included in 272 (92.20%)
systematic reviews. The Q test was included in 119 (40.34%)
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TABLE 3 Evidence appraisal and publication bias in the 295 systematic reviews on COVID-19
Count (%)
Evidence appraisal: methods
Agency for Healthcare Research and Quality (AHRQ) tool 4 (1.36%)
Appraisal tool for Cross-Sectional Studies (AXIS) 4 (1.36%)
British National Institute for Clinical Excellence 3(1.02%)
Cochrane Risk of Bias tool for Non-Randomized Studies (RoB 2) 25 (8.47%)
Cochrane tool 1(0.34%)
Consolidated Standards of Reporting Trials (CONSORT) 1(0.34%)
Critical appraisal methodological index 1(0.34%)
Grading of Recommendations, Assessment, Development and Evaluations (GRADE) 16 (5.42%)
Hoy et al*® 2(0.68%)
ljaz et al>” 1 (0.34%)
Institute of Health Economics case series methodological quality evaluation tool 3(1.02%)
Jadad quality scoring standard 4 (1.36%)
Joanna Briggs Institute evidence summary 11 (3.73%)
Methodological index for non-randomized studies (MINORS) 7 (2.37%)
Methodological quality and synthesis of case-series and case-reports 1(0.34%)
Mixed methods appraisal tool (MMAT) 1(0.34%)
National Heart, Lung, and Blood Institute tool 2 (0.68%)
National Institutes of Health quality assessment tool 12 (4.07%)
Nature Publications Quality in Publication (NPQIP) 1(0.34%)
Newcastle-Ottawa Scale (NOS) 99 (33.56%)
Non-Randomized Studies Methods Group (NRSMG) 1(0.34%)
Oxford Center for Evidence-Based Medicine Critical Appraisal tool 3(1.02%)
Quality Appraisal of Case Series 4 (1.36%)
Quality Assessment of Diagnostic Accuracy Studies-2 (QUADAS-2) 10 (3.39%)
Quiality Assessment Tool for Observational Cohort and Cross-Sectional Studies (QAT-OC/CSS) 1(0.34%)
Quality in Prognostic Studies (QUIPS) tool 1(0.34%)
Risk of Bias Assessment tool for Non-Randomized Studies (RoBANS) 1(0.34%)
Risk of Bias in Non-Randomized Studies - of Exposures (ROBINS-E) 1(0.34%)
Risk of Bias in Non-Randomized Studies - of Interventions (ROBINS-I) 11 (3.73%)
Scottish Intercollegiate Guidelines Network 1(0.34%)
Standards for Reporting of Diagnostic Accuracy Studies (STARD) 1(0.34%)
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist 4 (1.36%)
Other assessment 4 (1.36%)
Not specified 1(0.34%)
Not included 83 (28.14%)
Evidence appraisal: results (among 4063 studies from systematic reviews that reported risk of bias results)

Low risk of bias 1863 (45.85%)
Low to moderate risk of bias 517 (12.72%)
Moderate risk of bias 1011 (24.48%)
Moderate to high risk of bias 16 (0.39%)
High risk of bias 595 (14.64%)
Unclear risk of bias 61 (1.50%)

Assessment of publication bias: methods
Begg's rank test 41 (13.90%)
Deeks' method 51(17.29%)
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TABLE 3 (Continued)

Egger's test
Harbord's test
Trim-and-fill method
Not specified

Not included
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Count (%)
113 (38.31%)
3(1.02%)
3(1.02%)
4 (1.36%)
117 (39.66%)

Assessment of publication bias: results (among 178 systematic reviews that assessed publication bias)

No publication bias
Publication bias detected
Not enough studies to assess

Not reported

TABLE 4 Assessment of heterogeneity and model type in the 295
systematic reviews on COVID-19

Count (%)
Heterogeneity assessment®
17 statistic 272 (92.20%)
Q test 119 (40.34%)
SROCP curve with 95% prediction region 1(0.34%)
Between-study variance 2 13 (4.41%)
Visually evaluating forest plots 4 (1.36%)
Not included 16 (5.42%)
Meta-analysis model
Both fixed-effect and random-effects models 9 (3.05%)
Fixed-effect model 5(1.69%)
Fixed-effect model when % < 25% 2 (0.68%)
Fixed-effect model when I < 30% 1 (0.34%)
Fixed-effect model when I* < 50% 58 (19.66%)
Fixed-effect model when 1% < 60% 1 (0.34%)
Quality-effects model 1 (0.34%)
Random-effects model 200 (67.79%)
Not reported 18 (6.10%)

Implementation of random-effects model®

DerSimonian-Laird 55 (20.15%)

Hartung-Knapp 1(0.37%)
Mantel-Haenszel 7 (2.56%)
Paule-Mandel 2(0.73%)
Sidik-Jonkman 1(0.37%)
Not reported 207 (75.82%)

2Assessment methods may overlap because a systematic review may use
multiple methods.

PSummary receiver operating characteristic.

‘Among 273 systematic reviews that performed the random-effects
model.

systematic reviews, and the between-study variance 2 was estimated
in 13 (4.41%) systematic reviews. The visual evaluation of forest plots

was used in 4 (1.36%) systematic reviews; 1 (0.34%) systematic

98 (55.06%)
61 (34.27%)
13 (7.30%)
6 (3.37%)

review of diagnostic tests assessed heterogeneity via the summary
receiver operating characteristic (SROC) curve with a 95% prediction
region. A heterogeneity assessment was not performed in 16 (5.42%)
systematic reviews.

The random-effects model was used in 200 (67.79%) systematic
reviews, and 9 (3.05%) used both the fixed-effect and random-effects
models. Moreover, 62 (21.02%) systematic reviews used the random-
effects model if the I? statistic surpassed a cutoff value and the fixed-
effect model otherwise. Specifically, 1 (0.34%) systematic review
chose the cutoff value of I at 60%, 58 (19.66%) chose 50%, 1 (0.34%)
chose 30%, and 2 (0.68%) chose 25%. The fixed-effect model was
used in 5 (1.69%) systematic reviews, 1 (0.34%) systematic review
used the quality-effects model, and 18 (6.10%) did not report the type
of model used. Among the 273 systematic reviews that utilized the
random-effects model, 207 (75.82%) did not report the methods used
to implement the model. The DerSimonian-Laird method was used in
55 (20.15%) systematic reviews, the Mantel-Haenszel method was
used in 7 (2.56%), the Paule-Mandel method was used in 2 (0.73%),
and the Hartung-Knapp and Sidik-Jonkman methods were each used
in 1(0.37%).

Figure 2 presents the histogram of the I? statistics reported in
2235 meta-analyses among the 295 systematic reviews. Among these
meta-analyses, 661 reported I2 values of at least 90%. A considerable
number of meta-analyses also reported I? within 0-10%, leading to a
left-skewed distribution. Among those with 2>10%, most meta-
analyses tended to have larger I? values. The mean of the I? values
was 61.44%, while the median was 75.55%.

4 | DISCUSSION

41 | Main findings

This meta-epidemiological study methodologically assessed a total of
295 systematic reviews on COVID-19. The median time between
article submission and acceptance among these systematic reviews
was 33 days, and the median time between acceptance and online

publication was 49 days. These short time frames were evidence of
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FIGURE 2 Heterogeneity measure I? of meta-analyses in the
295 systematic reviews

expedited peer review processes rationalized by the urgency of mak-
ing information on the ongoing COVID-19 crisis accessible, even in
the absence of high-quality evidence (e.g., from RCTs) that was not
yet widely available. Most systematic reviews included in this study
were conducted during the early stages of COVID-19 research when
information on the underlying disease pathology was not widely known.
This likely influenced the types of meta-analyses that have been per-
formed and explains why most meta-analyses published by 31 October
2020 focused on clinical characteristics or comorbidities of COVID-19.
The types of meta-analyses determined the types of studies included, the
effect measures calculated, the assessment tool used for risk of bias, and
the statistical methods used to perform the analyses.

Many systematic reviews used inconsistent terminologies and
assessment criteria, especially for assessing the risk of bias, and they
did not thoroughly report the methodology per the PRISMA state-
ment. Many meta-analyses either did not present evidence appraisal
or did not disclose the results if they claimed to have assessed the risk
of bias. If a considerable number of studies are subject to a high
risk of bias, the conclusions from meta-analyses must be interpreted
cautiously.*® Moreover, over one-third of the included systematic
reviews did not assess publication bias; if studies were based on a
biased sample of target populations, the meta-analyses might over-
estimate the effects of interventions. The lack of assessments for the
risk of bias and publication bias is particularly of concern for COVID-
19 research. As a new disease with many unknowns, most ongoing
randomized studies on COVID-19 have relatively small sample sizes,
and researchers should account for both time-sensitivity and evidence
reliability.

We also found that many meta-analyses had a high level of
between-study heterogeneity with I? greater than 90%. This may indi-
cate that the synthesized evidence from the existing studies in these

meta-analyses may not be reliably used for making decisions in future

ROSENBERGER ET AL.

studies. Very few systematic reviews reported prediction intervals,
which have been recommended as a valuable tool for appraising het-
erogeneity and understanding the effects of interventions in future
study settings.***? Given the potentially high heterogeneity pres-
ented in current meta-analyses on COVID-19, we strongly recom-
mend that future meta-analysts report prediction intervals. Most
meta-analyses using the random-effects model did not report the esti-
mates of between-study variances, which are measures of heteroge-
neity as crucial as the I? statistic.*3

In addition, many systematic reviews did not fully report impor-
tant information about meta-analysis implementations, which may
lead to a low level of transparency and reproducibility issues. For
example, over 5% of the systematic reviews did not mention the soft-
ware programmes used to perform statistical analyses. Among the
systematic reviews that assessed publication bias, nearly 40% did not
specify the methods used for the assessment. Various methods are
available for assessing publication bias, and different methods could
produce different results.***> Among the systematic reviews that
used the random-effects model, over 75% did not clearly specify how
the model was implemented. Among the systematic reviews that
specified implementation methods, the DerSimonian-Laird method
was the most commonly used, but it has been shown that this
method is inferior to several alternative methods.*® The combination
of low transparency, high heterogeneity, and suboptimal statistical
methods could lead to concerns about whether the results of the cur-
rent meta-analyses on COVID-19 should be trusted.

4.2 | Strengths and limitations

This study investigated a comprehensive collection of systematic
reviews and meta-analyses on COVID-19 published by 31 October
2020. We have examined many methodological items that could criti-
cally affect the quality of systematic reviews and meta-analyses,
including evidence appraisal, assessment of publication bias and het-
erogeneity, and statistical methods to implement meta-analysis
models. We believe our findings could provide some timely sugges-
tions for future meta-analysts to generate more reliable evidence for
decision-making in the fast-evolving pandemic.

Nevertheless, this study has several limitations, and some further
steps may be considered in the future. First, our literature search was
restricted to the systematic reviews that had been published online,
while many more unpublished papers on COVID-19 are available on
preprint servers such as medRxiv. Many unpublished systematic
reviews available on preprint servers also contributed important infor-
mation about COVID-19. It may be worth investigating whether these
preprints would be eventually published in peer-reviewed journals
and how the conclusions might change from the preprint versions to
published versions. Second, this study focused on the general topic of
COVID-19 and did not distinguish different types of systematic
reviews (e.g., diagnostic tests, preventive measures, drug treatments).
The reporting and methodology could substantially differ across dif-

ferent types of systematic reviews. In the future, we expect more
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information to come from RCTs, and more systematic reviews of
RCTs on COVID-19 will be published to provide more reliable evi-
dence. Third, we only summarized the effect measures used in the
systematic reviews and meta-analyses (Table 2), but we did not assess
the appropriateness of the effect measures. Researchers may have
different opinions about the choices of effect measures, such as the
mean difference versus standardized mean difference for continuous
outcomes and the odds ratio versus relative risk versus risk difference
for binary outcomes.*”->2 The assessment of their appropriateness

should be performed on a case-by-case basis.

4.3 | Implications
The mass production of systematic reviews and meta-analyses
offers many opportunities to apply the synthesized evidence to
clinical practice. However, the reliability of the resulting evidence
may be uncertain if the evidence synthesis used inappropriate
methods and the study quality was not adequately appraised. It
may be questionable if too many systematic reviews and meta-
analyses are conducted to address similar or overlapped research
topics, leading to research waste.>® If the synthesized evidence in
a meta-analysis is likely affected by low-quality studies, it may be
of interest to identify a core set of primary studies and compare
their evidence with the synthesized one. Such studies are
expected to be well-designed, carefully conducted, and frequently
cited in multiple systematic reviews. With more studies on
COVID-19 being conducted, researchers should consider periodi-
cally updating systematic reviews by including new studies and
examining the potential changes of evidence.5*>¢

Due to time sensitivity, the peer review of many published stud-
ies on COVID-19 may be insufficient, and valuable comments from
reviewers may not have been fully addressed. In addition to delivering
timely evidence for COVID-19, it is also crucial to safeguard the integ-
rity of scientific findings rather than downgrading scientific rigour in
the academic rush for pandemic publishing.*?>” In terms of system-
atic reviews and meta-analyses, authors, peer reviewers, and journal
editors should try their best to follow the PRISMA statement or other
relevant checklists and critically assess the conduct and reporting of

systematic reviews.

5 | CONCLUSION

In summary, our findings point to a need for an increase in trans-
parency and quality of performing and reporting systematic
reviews and meta-analyses on COVID-19. While the included
studies play an important role in synthesizing the presently avail-
able data and providing valuable insights into the current state of
COVID-19 research, it is also critical to examine their validity and
reproducibility. Although the urgent need for COVID-19 research
could impair the quality of systematic reviews and meta-analyses

in this field, researchers might still consider several methods to

remedy these concerns. For example, sensitivity analyses could be
performed to examine the impact of different methods for
assessing publication bias and implementing meta-analysis models

on the synthesized evidence.
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