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Background. Hundreds of coronavirus disease 2019 (COVID-19) clinical practice guidelines (CPGs) and expert consensus
statements have been developed and published since the outbreak of the epidemic. However, these CPGs are of widely variable
quality. So, this review is aimed at systematically evaluating the methodological and reporting qualities of COVID-19 CPGs,
exploring factors that may influence their quality, and analyzing the change of recommendations in CPGs with evidence
published. Methods. We searched five electronic databases and five websites from 1 January to 31 December 2020 to retrieve all
COVID-19 CPGs. The assessment of the methodological and reporting qualities of CPGs was performed using the AGREE 1II
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instrument and RIGHT checklist. Recommendations and evidence used to make recommendations in the CPGs regarding some
treatments for COVID-19 (remdesivir, glucocorticoids, hydroxychloroquine/chloroquine, interferon, and lopinavir-ritonavir)
were also systematically assessed. And the statistical inference was performed to identify factors associated with the quality of
CPGs. Results. We included a total of 92 COVID-19 CPGs developed by 19 countries. Overall, the RIGHT checklist reporting
rate of COVID-19 CPGs was 33.0%, and the AGREE II domain score was 30.4%. The overall methodological and reporting
qualities of COVID-19 CPGs gradually improved during the year 2020. Factors associated with high methodological and
reporting qualities included the evidence-based development process, management of conflicts of interest, and use of established
rating systems to assess the quality of evidence and strength of recommendations. The recommendations of only seven (7.6%)
CPGs were informed by a systematic review of evidence, and these seven CPGs have relatively high methodological and
reporting qualities, in which six of them fully meet the Institute of Medicine (IOM) criteria of guidelines. Besides, a rapid advice
CPG developed by the World Health Organization (WHO) of the seven CPGs got the highest overall scores in methodological
(72.8%) and reporting qualities (83.8%). Many CPGs covered the same clinical questions (it refers to the clinical questions on
the effectiveness of treatments of remdesivir, glucocorticoids, hydroxychloroquine/chloroquine, interferon, and lopinavir-
ritonavir in COVID-19 patients) and were published by different countries or organizations. Although randomized controlled
trials and systematic reviews on the effectiveness of treatments of remdesivir, glucocorticoids, hydroxychloroquine/chloroquine,
interferon, and lopinavir-ritonavir for patients with COVID-19 have been published, the recommendations on those treatments
still varied greatly across COVID-19 CPGs published in different countries or regions, which may suggest that the CPGs do not
make sufficient use of the latest evidence. Conclusions. Both the methodological and reporting qualities of COVID-19 CPGs
increased over time, but there is still room for further improvement. The lack of effective use of available evidence and
management of conflicts of interest were the main reasons for the low quality of the CPGs. The use of formal rating systems for
the quality of evidence and strength of recommendations may help to improve the quality of CPGs in the context of the
COVID-19 pandemic. During the pandemic, we suggest developing a living guideline of which recommendations are supported
by a systematic review for it can facilitate the timely translation of the latest research findings to clinical practice. We also
suggest that CPG developers should register the guidelines in a registration platform at the beginning for it can reduce
duplication development of guidelines on the same clinical question, increase the transparency of the development process, and
promote cooperation among guideline developers all over the world. Since the International Practice Guideline Registry

Platform has been created, developers could register guidelines prospectively and internationally on this platform.

1. Introduction

COVID-19 has become a global pandemic. Up to 31 Decem-
ber 2020, there have been nearly 81.6 million confirmed cases
and nearly 1.8 million deaths globally [1]. As yet, the WHO
Rapid Evidence Appraisal for COVID-19 Therapies
(REACT) Working Group has found that compared to
patients receiving usual care or placebo, the 28-day all-
cause mortality was lower in critically ill patients with
COVID-19 receiving dexamethasone [2]. But the effective
therapeutic options for COVID-19 patients are still limited,
and those used are mostly supportive or palliative [3].
More than 5,000 clinical trials on COVID-19 have been
ongoing or completed around the world [4]. Clinical prac-
tice guidelines (CPGs) that can timely translate the essen-
tial results of those studies into clinical practice should be
developed and updated to help to respond to the COVID-
19 pandemic.

COVID-19 CPGs have been developed by WHO and
other developers after the outbreak. Among the published
studies on COVID-19, CPGs and consensus statements
accounted for one-fifth of the total [5]. However, previous
studies have shown that CPGs developed early in the
COVID-19 pandemic had methodological weaknesses [6-
8]. And when there was no effective treatment against
COVID-19, the treatment recommendations between some
COVID-19 guidelines are highly consistent [9].

One year has passed since COVID-19 became known
worldwide, and the number of COVID-19 CPGs continues
to increase. But the methodological quality of some new
COVID-19 CPGs, the overall reporting quality of COVID-

19 CPGs, the quality change of COVID-19 CPGs in 2020,
and the key factors associated with high methodological
and reporting qualities of CPGs in the context of a global
pandemic remain unknown. Furthermore, randomized con-
trolled trials and systematic reviews on the effectiveness of
treatments of remdesivir, glucocorticoids, hydroxychloroqui-
ne/chloroquine, interferon, and lopinavir-ritonavir for
patients with COVID-19 have been published, and the results
show that some of the treatments are effective for COVID-19
patients, and some are ineffective [2, 10-53]. But the consis-
tency of recommendations on those treatments in COVID-
19 CPGs remains unknown. Therefore, we aimed to analyze
both the methodological and reporting qualities and their
change of COVID-19 CPGs published from January 1,
2020, to December 31, 2020, to provide clinicians with a basis
for appropriate selection of highest-quality guidelines and to
provide guideline developers on how to develop high-quality
CPGs during such a public health emergency globally. And
we aimed to analyze the consistency of recommendations
on treatments of remdesivir, glucocorticoids, hydroxychloro-
quine/chloroquine, interferon, and lopinavir-ritonavir in
COVID-19 CPGs and to explore the change of recommenda-
tions with evidence published. In other words, we wanted to
explore whether the treatment recommendations between
COVID-19 guidelines are still highly consistent or not when
there were effective treatments against COVID-19.

2. Methods

2.1. Search Strategy. The following five electronic databases
were searched: MEDLINE (via PubMed), WHO COVID-19
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TaBLE 1: Description of the AGREE II domains.

Description of the AGREE II domains

Scope and Purpose is concerned with the overall aim of the guideline, the specific health questions,

Domain 1 and the target population (items 1-3).
. Stakeholder Involvement focuses on the extent to which the guideline was developed by the
Domain 2 . . o .
appropriate stakeholders and represents the views of its intended users (items 4-6).
Domain 3 Rigor of Development relates to the process used to gather and synthesize the evidence and the
methods to formulate the recommendations and to update them (items 7-14).
Domain 4 Clarity of Presentation deals with the language, structure, and format of the guideline (items 15-17).
. Applicability pertains to the likely barriers and facilitators to implementation, strategies to
Domain 5 . R . Sy
improve uptake, and resource implications of applying the guideline (items 18-21).
. Editorial Independence is concerned with the formulation of recommendations not
Domain 6

being unduly biased with competing interests (items 22-23).

TaBLE 2: AGREE II domain score calculation example of three reviewers giving the following scores for Domain 1 (Scope and Purpose) for
one guideline.

Item 1 Ttem 2 Item 3 Total
Reviewer 1 5 6 6 17
Reviewer 2 6 6 7 19
Reviewer 3 2 4 3 9
Total obtained score 13 16 16 45

Maximum possible score = 7 (strongly agree) x 3 (items) x 3 (appraisers) = 63
Minimum possible score = 1 (strongly disagree) x 3 (items) x 3 (appraisers) =9

. _ (Obtained score — Minimum possible score) o, — (45-9) 0 — 0
The scaled domain score = (Maximum score — Minimum possible score) x 100% = (63-9) x 100% = 66.7%

2 (Scaled domain score of each individual guideline)
Total number of guidelines

Mean score of Domain 1 =

TaBLE 3: Description of the RIGHT domains.

Description of the RIGHT domains

Basic information contains the information that need to be reported in the title/subtitle, executive summary, abbreviations

Domain 1 and acronyms, and corresponding developer (items 1a-4).
. In the background, the guideline authors should give a brief description of the health problem(s), report aim(s) of the
Domain 2 1 . - . . - 1.0 .
guideline and specific objectives, target population, end users, and settings and guideline development groups (items 5-9b).
. Evidence is about what should be reported on healthcare questions, systematic reviews, and assessment of the certainty of the
Domain 3 . .
body of evidence (items 10a-12).
Domain 4 Recommendations provide how to write recommendations, rationale/explanation for recommendations, and evidence to

decision processes (items 13a-15).

Domain 5  The process of external review and quality assurance should be reported in the review and quality assurance (items 16-17).
Funding, declaration, and management of interests (items 18a-19b):

Domain 6 (1) Funding source(s) and role(s) of the funder

(2) Declaration and management of interest

Other information (items 20-22):

(1) Describe where the guideline, its appendices, and other related documents can be accessed

(2) Suggestions for further research

(3) Limitations of the guideline

Domain 7

database, China Biology Medicine disc (CBM), China the Scottish Intercollegiate Guidelines Network (SIGN,
National Knowledge Infrastructure (CNKI), and WanFang https://www.sign.ac.uk/); (3) the Guidelines International
data. The following five websites were also searched for fur- Network (GIN, https://g-i-n.net/); (4) the website of Centers
ther potential CPGs: (1) the National Institute for Health for Disease Control and Prevention of the United States
and Care Excellence (NICE, https://www.nice.org.uk/); (2) (https://www.cdc.gov/); and (5) the website of Centers for
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TaBLE 4: RIGHT calculation example of the domain reporting rate from results by two reviewers in Domain 1 (basic information) for one

guideline.
Title/subtitle Executive Abbreviations Corresponding Re.ported Total
summary and acronyms developer items items
Items la 1b lc 2 3 4
Reviewer 1 Reported  Reported  Reported Reported Reported Reported
Reviewer 2 Reported  Reported  Reported Not Reported Reported o 6
Reviewer 3* — — — Not — —
Final result Reported  Reported  Reported Not Reported Reported 5
. . reported items 5
Domain 1 reporting rate = —————— x 100% = — x 100% = 83.3%
total items 6

*Third reviewer was called only to solve discrepancies.

Guidelines identified through Additional records identified through other sources (n = 47)
g database search (n = 3,793) (i) NICE
'*;‘: (i) CNKI (n = 287) (ii) SIGN
< (ii) WanFang (n = 148) (iii) GIN
‘é (iii) CBM (n = 89) (iv) The website of Centers for Disease Control
= (iv) MEDLINE (n = 3,194) and Prevention of the United States
(v) WHO COVID-19 (v) The website of Centers for Disease Control
L ) database (n = 75) and Prevention of China
v
=
'g Records after duplicates removed
e (n=3,663)
9
)
— k'
Screened for title and abstract _| Articles excluded after screening titles
(n=3,419) and abstracts (n = 3,014)
z
=
%’ Articles excluded based on full-text
A screening using inclusion criteria,
Screened for full-text articles Wlth. the following reasons (n = 313):
S (1 = 405) > (i) Not a CPG (n = 304)
- (ii) Translation of guidelines (1 = 3)
(iii) Guidelines not for humans (n = 5)
(iv) Retracted guidelines (n = 1)
T
= Y
E
- Included COVID-19 CPGs
(n=92)

F1GURE 1: Flow diagram of the identification process for clinical practice guidelines on COVID-19.

Disease Control and Prevention of China (http://www
.chinacdc.cn/). Furthermore, we searched Google. We lim-
ited the search to CPGs published between January 1, 2020,
and December 31, 2020, which were written in English or
Chinese. A search strategy using the keywords “Coronavi-
rus,” “COVID-19,” “SARS-CoV-2,” “severe acute respiratory
syndrome coronavirus 2,” “guideline,” “guidance,” and “rec-
ommendation” was employed (full search strategies are pre-
sented in Appendix A).

2.2. Inclusion Criteria and Exclusion Criteria. We included
CPGs for the diagnosis, treatment, care, rehabilitation, and
management of COVID-19 and their complications. We
included both CPGs published in journals and on websites.
The following guidelines were excluded: (1) guidelines
exclusively concerning prevention, control of infection,
screening, surveillance, or mental health, for most recommen-
dations or measurements in these guidelines are not specific to
COVID-19; (2) guidelines on other diseases covering COVID-
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TasBLE 6: Characteristics of the clinical practice guidelines (CPGs) on COVID-19.

Health Data Science

Characteristic Number (n =92) Percentage (%)

Jan 1 1.1

Feb 7 7.6

Mar 19 20.7

Apr 16 17.4

May 9 9.8

Publication month Jun 6 6>
Jul 4 43

Aug 1 1.1

Sep 9 9.8

Oct 3 3.3

Nov 9 9.8

Dec 8 8.6

China 29 31.5

USA 19 20.7

International cooperation 7 76

(other than WHO)

UK 4 4.3

Canada 4 43

Australia 4 43

WHO 6 6.5

India 3 33

South Korea 3 3.3

Publication country/organization Netherlands 2 22
Ireland 2 2.2

Germany 2 2.2

Turkey 1 1.1

Switzerland 1 1.1

Spain 1 1.1

Poland 1 1.1

Mexico 1 1.1

Italy 1 1.1

Brazil 1 1.1

) Original 62 67.4

Version of CPGs
Updated 30 32.6
Interim CPGs Yes 18 19:6
No 74 80.4
Publication format ]ogrnal 60 65.2
Website only 32 34.8
Society/association” 42 452
University 15 16.1
National institution/council 10 10.8
Developer Hospital 12 12.9
WHO 6 6.5
National Centers for
Disease Control (CDC)* 6 6.5
Not mentioned 2 2.2
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TABLE 6: Continued.

Characteristic Number (1 =92) Percentage (%)
) for th lite of evi GRADE system 20 21.7
Rating system for the quality o evidence and Other systems 5 5.4
strength of recommendations

Not reported 67 72.8
Reported 26 28.3

Methods to reach consensus P
Not reported 66 71.7
Reported funding 17 18.5

. Reported explicitly not to

Funding have received funding 17 185
Not reported 58 63.0
Yes 20 21.7
Management of conflicts of interest No 36 39.1
Not reported 36 39.1

*One CPG that was codeveloped by a CDC and a society.

TaBLE 7: The domain scores (DS) and overall score (OS) of the AGREE II instrument and the domain reporting rates (DRR) and overall
reporting rates (ORR) of the RIGHT checklist over all COVID-19 clinical practice guidelines (CPGs).

Domains

Score/reporting rate (%)

Number of CPGs in each quartile of the score

Mean + SD* <25% 25%-50% 50%-75% >75%
Scope and purpose 37.7% + 14.4% 20 (21.7%) 54 (58.7%) 18 (19.6%) 0 (0.0%)
Stakeholder involvement 22.3% + 14.8% 59 (64.1%) 28 (30.4%) 4 (4.3%) 1(1.1%)
Rigor of development 19.2% +17.3% 65 (70.7%) 19 (20.7%) 8 (8.7%) 0 (0.0%)
AGREE II Clarity and presentation 44.7% + 17.5% 14 (15.2%) 42 (45.7%) 32 (34.8%) 4 (4.3%)
Applicability 26.1% + 12.8% 50 (54.3%) 37 (40.2%) 5 (5.4%) 0 (0.0%)
Editorial independence 32.1% +31.1% 44 (47.8%) 28 (30.4%) 5 (5.4%) 15 (16.3%)
0S 30.4% + 13.7% 40 (43.5%) 43 (46.7%) 9 (9.8%) 0 (0.0%)
Basic information 51.4% +17.0% 3 (3.3%) 58 (63.0%) 26 (28.3%) 5 (5.4%)
Background 50.0% + 20.1% 18 (19.6%) 40 (43.5%) 30 (32.6%) 4 (4.3%)
Evidence 15.9% + 25.1% 71 (77.2%) 10 (10.9%) 5 (5.4%) 6 (6.5%)
RIGHT Recommendations 36.5% +29.1% 34 (37.0%) 32 (34.8%) 14 (15.2%) 12 (13.0%)
Review and quality assurance 13.0% +24.3% 70 (76.1%) 20 (21.7%) 0 (0.0%) 2 (2.2%)
Funding, declaration of interest 24.2% +24.9% 62 (67.4%) 23 (25.0%) 7 (7.6%) 0 (0.0%)
Other information 39.9% + 34.5% 26 (283%) 38 (41.3%) 12 (13.0%) 16 (17.4%)
ORR 33.0% + 18.2% 38 (41.3%) 35 (38.0%) 18 (19.6%) 1(1.1%)

*SD: standard deviation.

19 as comorbidity, for those guidelines are not totally on
COVID-19 patients; (3) translations, interpretations, and pro-
tocols of guidelines, for they are not CPGs or original versions
of guidelines; (4) earlier versions of guidelines, for which an
updated version is available, and repeated publications or edi-
tions of the same guideline; and (5) expert consensus state-
ments, for they are not CPGs.

2.3. Guideline Selection and Data Extraction. Search results
were imported into an EndNote library, and duplicates were
identified. Each study was screened by two independent
reviewers. The final inclusion of CPGs was agreed on by con-
sensus. Disagreements were solved by consultation with a

third author. We developed a purpose-designed spreadsheet
for data extraction of the basic characteristics. Extracted
characteristics included the following: title, country/organi-
zation of publication, month of publication, developer, ver-
sion (original or updated), evidence-based development,
interim CPG (yes/no) (interim guidelines are produced when
the available data and information are most certainly incom-
plete, especially if additional data are anticipated in the near
future; they usually have a very focused scope and a short
shelf-life [54]), format of publication (published in a journal
or on a website), rating system for the quality of evidence and
strength of recommendations, methods to reach consensus,
funding, conflicts of interest, and fulfilling the definition
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FIGURE 2: The AGREE II domain scores and overall scores (OS) of COVID-19 CPGs by developer country or organization.

and criteria made by the IOM in 2011 (yes/no) [55]. And this
definition is the most authoritative definition of evidence-
based clinical practice guidelines available now [56].

2.4. Quality Appraisal of Guidelines. The Appraisal of Guide-
lines for Research & Evaluation II (AGREE II) [57] instru-
ment, which contains 23 items grouped into six main
domains, was used to assess the methodological quality of
CPGs. The explanation of the six domains and 23 items of
AGREE 1I is shown in Table 1. We appraised all COVID-19
CPGs according to the AGREE II User’s Manual [57]. Eigh-
teen reviewers in six groups of three (Group 1: S Zhao, |
Cao, and S Wu; Group 2: Z Wang, Q Shi, and Q Guo; Group
3:SLu, H Zhang, and L Wang; Group 4: H Liu, ] Zhang, and H
Lan; Group 5: M Ren, Y Liu, and P Wang; and Group 6: Q
Zhou, Q Li, and X Zhang) evaluated all CPGs. The score for

each domain (domain score (DS)) was obtained by summing
and normalizing all individual item scores in this domain.
Examples of the calculation method of a domain score and
the overall domain score (overall score (OS)) for six domains
of a CPG for AGREE II are shown in Table 2. We also reported
the mean DS and OS over all CPGs.

The Reporting Items for practice Guidelines in HealThcare
(RIGHT) checklist [58], which contains 35 items grouped into
seven domains, was used to examine the reporting quality of
CPGs. The explanation of the seven domains and 35 items of
RIGHT is shown in Table 3. The CPGs were divided into seven
pairs of reviewers (Group 1: S Zhao and ] Cao; Group 2: Z
Wang and Q Shi; Group 3: S Lu and H Zhang; Group 4: H
Liu and ] Zhang; Group 5: L Wang and X Zhang; Group 6: M
Ren and Y Liy; and Group 7: S Wu and Q Guo) for appraisal.
Each item was evaluated by both reviewers independently as
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Group 1 Group 2
Study Total Mean SD Total Mean SD Mean difference MD 95% CI
Evidence-based process (yes vs. no)
Domain 1: scope and purpose 36 0.45 0.1248 56 0.33 0.1323 = 0.13 [0.07;0.18]
Domain 2: stakeholder involvement 36 0.33  0.1538 56  0.15 0.0906 = 0.18 [0.12;0.24]
Domain 3: rigor of development 36 0.35 0.1639 56  0.09 0.0735 E 0.26 [0.20; 0.32]
Domain 4: clarity and presentation 36 0.58 0.1161 56  0.36 0.1562 L 0.21 [0.16; 0.27]
Domain 5: applicability 36 032 0.1352 56 0.22 0.1055 E 3 0.10 [0.05;0.15]
Domain 6: editorial independence 36 0.48 0.3068 56  0.22 0.2668 —— 0.26 [0.14; 0.39]
Random effects model 216 336 <> 0.18  [0.13;0.24]
Heterogeneity: I = 78%, 1 = 0.0033, p < 0.01
Updated (yes vs. no)
Domain 1: scope and purpose 30 0.37  0.1540 62 038 0.1384 -0.01  [-0.07;0.06]
Domain 2: stakeholder involvement 30 022 0.1432 62 0.22 0.1506 -0.00  [-0.06;0.06]
Domain 3: rigor of development 30 0.21  0.1970 62 0.18 0.1585 0.03  [-0.05;0.11]
Domain 4: clarity and presentation 30 0.45  0.1930 62 0.44 0.1659 0.01 [-0.07; 0.09]
Domain 5: applicability 30 0.29 0.1432 62 0.25 0.1180 0.04  [-0.02;0.09]
Domain 6: editorial independence 30 021 0.3227 62 0.37 0.2918 —— -0.16  [-0.29; -0.02]
Random effects model 180 372 0.00  [-0.03;0.04]
Heterogeneity: I? = 30%, T = 0.0006, p = 0.21
Interim CPGs (yes vs. no)
Domain 1: scope and purpose 18 0.40 0.1652 74 038 0.1375 0.03  [-0.06;0.11]
Domain 2: stakeholder involvement 18 0.20 0.1036 74 0.22 0.1568 -0.03  [-0.09;0.03]
Domain 3: rigor of development 18 0.15  0.1099 74 0.18 0.1833 -0.05  [-0.12;0.02]
Domain 4: clarity and presentation 18 0.44 0.1780 74 044 0.1745 -0.01  [-0.1050.08]
Domain 5: applicability 18 022 0.1222 74 0.25 0.1275 -0.05 [-0.11;0.02]
Domain 6: editorial independence 18 0.13  0.1993 74 0.37 0.3151 —— -0.24 [-0.36;-0.13]
Random effects model 108 444 < -0.05 [-0.10;0.00]
Heterogeneity: I = 66%, 1= 0.0028, p = 0.01
Publication (journal vs. website)
Domain 1: scope and purpose 32 0.36  0.1549 60 0.39 0.1366 -0.02  [-0.09;0.04]
Domain 2: stakeholder involvement 32 0.22 0.1681 60 022 0.1365 -0.00  [-0.07;0.07]
Domain 3: rigor of development 32 0.18 0.1940 60 020 0.1598 -0.02  [-0.09; 0.06]
Domain 4: clarity and presentation 32 0.46 0.1856 60  0.44 0.1688 0.02  [-0.05;0.10]
Domain 5: applicability 32 0.26 0.1494 60 0.26 0.1147 0.00 [-0.06; 0.06]
Domain 6: editorial independence 32 0.19 0.3139 60 039 0.2845 —— -0.21 [-0.34;-0.08]
Random effects model 192 360 o d -0.02  [-0.06; 0.02]
Heterogeneity: I> = 50%, T2 = 0.0014, p = 0.08
Rating system for the quality of evidence and strength of recommendations (reported vs. not reported)
Domain 1: scope and purpose 25 0.49 0.1151 67 033 0.1303 E 3 0.15 [0.10;0.21]
Domain 2: stakeholder involvement 25 037 0.1696 67  0.17 0.0896 E 020 [0.14;0.27)
Domain 3: rigor of development 25 041 0.1516 67  0.11 0.0915 E 0.30  [0.23;0.36]
Domain 4: clarity and presentation 25 0.63 0.0940 67  0.38 0.1468 L g 0.25 [0.205 0.30]
Domain 5: applicability 25 0.35 0.1388 67 0.23 0.1039 k= 0.13 [0.07;0.19]
Domain 6: editorial independence 25  0.58 0.2671 67 022 0.2662 —i— 0.36 [0.24;0.48]
Random effects model 150 402 < 0.22 [0.16; 0.29]
Heterogeneity: I = 81%, t° = 0.0046, p = 0.01
Funding (reported vs. not reported)
Domain 1: scope and purpose 34 044 0.1305 58  0.34 0.1400 E 3 0.09 [0.04; 0.15]
Domain 2: stakeholder involvement 34 028 01914 58 019 0.1030 - 009  [0.02;0.16]
Domain 3: rigor of development 34 028 0.2035 58 0.14 0.1257 - 014  [0.06;0.21]
Domain 4: clarity and presentation 34 051 0.1805 58 041 0.1610 4 0.10  [0.03;0.17]
Domain 5: applicability 34 029 0.1459 58 0.4 0.1114 = 0.05  [0.00;0.11]
Domain 6: editorial independence 34 062 02497 58 0.5 0.1905 —#|— 047 [037;056]
Random effects model 204 348 - 0.15 [ 0.06; 0.25]
Heterogeneity: I> = 91%, = 0.0128, p < 0.01
Management of conflicts of interest (reported vs. not reported)
Domain 1: scope and purpose 56 040 0.1305 36 0.34 0.1415 - 0.07 [0.0150.13]
Domain 2: stakeholder involvement 56 026 0.1914 36 0.17 0.0984 L 3 0.09 [0.03;0.14]
Domain 3: rigor of development 56 0.25 0.2035 36 0.11 0.1073 L 3 0.14 [ 0.08; 0.20]
Domain 4: clarity and presentation 56 049 0.1805 36 039 0.1521 = 0.10  [0.03;0.17]
Domain 5: applicability 56 029 0.1459 36 0.22 0.0989 L 007  [0.02;0.12]
Domain 6: editorial independence 56 050 0.2497 36 0.04 0.0868 B 047  [040;054]
Random effects model 336 216 - 0.16  [0.05;0.26]
itve [2 = 2
Heterogeneity: I> = 95%, 1> = 0.0161, p < 0.01
-04 -02 0 02 04

SD: Standard deviation; MD: Mean difference; Group 1: CPGs that report the selected characteristics; Group 2:

CPGs that did not reported the selected characteristics.

F1cure 3: Comparison of methodological quality by selected characteristics.

either “reported” or “not reported.” An example of how to cal-
culate the domain reporting rate (DRR) and the seven overall
reporting rates (ORR) for a CPG is shown in Table 4. We also
reported the mean DRR and ORR over all CPGs.

2.5. Analysis of the Recommendations and Evidence Used to
Make Recommendations. For the six countries or organiza-

tions with the most published CPGs, we identified the
recommendations regarding remdesivir, glucocorticoids,
hydroxychloroquine/chloroquine, interferon, and lopinavir-
ritonavir in COVID-19 CPGs published by the six countries
or organizations. There was already high-quality evidence (It
refers to the randomized controlled trials and systematic
reviews of which the results were based on direct data from
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FIGURE 4: The RIGHT reporting rates by developer country or organization across COVID-19 clinical practice guidelines.

COVID-19 patients) that could prove the effectiveness of
those treatments in treating COVID-19 patients. And we
thought the evidence could support guidelines to make
recommendations consistent. Four reviewers (S Zhao, S Lu,
Z Wang, and H Liu) independently accessed the direction
of recommendations on those treatments in COVID-19
CPGs. For each treatment or therapy, the direction of recom-
mendations in each CPG was assessed as for if the source rec-
ommended the intervention in the treatment of COVID-19
or if the source did not recommend the intervention but
declared the intervention could be considered in certain clin-
ical situations. And the direction of recommendations in
each CPG was assessed as against if the source did not rec-
ommend the intervention (including developers of CPGs
did not recommend for or against the intervention due to
insufficient evidence, and the source recommended that the
intervention should only be used in clinical trials). Then, we
also extracted the evidence (randomized controlled trials
and systematic reviews) used to make recommendations in
the CPGs if available.

2.6. Statistical Analysis and Quality Control. All reviewers
had experience in using AGREE II and RIGHT to evaluate
CPGs. The agreement among the AGREE II scores of the
reviewers within each domain was measured by the intraclass
correlation coefficient (ICC) to assess the reliability. The IBM
SPSS Statistics 25.0 software was used to calculate the ICC

value. We used Microsoft Excel 2019 to calculate the AGREE
II DS and the RIGHT DRR. We compared the effect sizes
between the categories of selected dichotomous characteris-
tics (evidence-based process, version (original or updated),
interim CPG (yes/no), format of publication (published in a
journal or on a website), rating system for the quality of evi-
dence and strength of recommendations, funding, and con-
flicts of interest) with the mean difference (MD) and 95%
confidence interval (CI) using the RevMan 5.3 software.

3. Results

3.1. Search Results. The literature search yielded 3,840
records. After excluding irrelevant records, 92 CPGs were
included. The process of guideline selection is illustrated in
Figure 1, and the details of the selected guidelines are
reported in Appendix B.

3.2. Characteristics of COVID-19 CPGs. The 92 COVID-19
CPGs were published by 19 countries or multinational organi-
zations. Only seven (7.6%) met the IOM definition of CPGs,
essentially meaning that their recommendations were informed
by a systematic review of evidence (Table 5). In the seven CPGs,
three are living guidelines and three are rapid guidelines.
China was the country that developed the most COVID-
19 CPGs (n =29, 31.2%), of which only one (1.1%) met the
criteria of IOM [62]. Twenty (21.7%) of CPGs reported
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Group 1 Group 2
Study Total Mean SD Total Mean SD Mean difference MD 95% CI
Evidence-based process (yes vs. no)
Domain 1: basic information 36 0.57 0.1544 56 0.48 0.1679 — 0.10 [0.03;0.16]
Domain 2: background 36 0.61 0.1963 56 0.43 0.1667 E o 0.19  [0.11;0.27]
Domain 3: evidence 36 0.35 0.2958 56 0.04 0.0934 —— 0.31 [0.21;041]
Domain 4: recommendations 36 0.60 0.2746 56 0.22 0.1870 — 0.38  [0.28;0.48]
Domain 5: review and quality assurance 36 0.26 0.3001 56 0.04 0.1426 —- 022 [0.11;0.32]
Domain 6: funding, declaration of interest 36 0.39 0.2598 56 0.15 0.1877 —— 0.24 [0.14;0.34]
Domain 7: other information 36 0.56 0.3600 56 0.30 0.2933 —_— 0.26  [0.12;0.40]
Random effects model 252 392 e 0.24 [0.16;0.31]
Heterogeneity: I = 77%, T = 0.0077, p < 0.01
Updated (yes vs. no)
Domain 1: basic information 30 0.46 0.2004 62 0.54 0.1457 — -0.08 [-0.16;0.00]
Domain 2: background 30 0.52 0.1828 62 0.49 0.2086 - 0.03 [-0.05;0.11]
Domain 3: evidence 30 0.15 0.2526 62 0.16 0.2502 —— -0.02  [-0.13;0.09]
Domain 4: recommendations 30 0.43 0.3108 62 0.33 0.2763 T 0.09 [-0.04;0.23]
Domain 5: review and quality assurance 30 0.10 0.2000 62 0.15 0.2601 —- -0.05 [-0.14;0.05]
Domain 6: funding, declaration of interest 30 0.21 02820 62 0.26 0.2288 — -0.05 [-0.17; 0.07]
Domain 7: other information 30 0.44 0.3370 62 0.38 0.3464 0.07 [-0.08;0.22]
Random effects model 210 434 <> -0.01 [-0.06; 0.04]
Heterogeneity: I? = 27%, T = 0.0010, p = 0.22
Interim CPGs (yes vs. no)
Domain 1: basic information 18 0.44 0.2014 74 0.53 0.1549 —— -0.10  [-0.20; 0.00]
Domain 2: background 18 0.49 0.1762 74 0.50 0.2065 —— -0.02 [-0.11;0.08]
Domain 3: evidence 18 0.08 0.1652 74 0.18 0.2642 —0—| -0.10  [-0.20; 0.00]
Domain 4: recommendations 18 0.36 0.2619 74 0.37 0.2981 —— -0.01 [-0.15;0.13]
Domain 5: review and quality assurance 18 0.08 0.1863 74 0.14 0.2536 -0.06 [-0.16; 0.05]
Domain 6: funding, declaration of interest 18 0.08 0.1443 74 0.28 0.2532 - -0.20 [-0.29;-0.11]
Domain 7: other information 18 0.43 0.2677 74 0.39 0.3608 0.03 [-0.11;0.18]
Random effects model 126 518 < -0.07 [-0.13;-0.02]
Heterogeneity: I? = 51%, T = 0.0030, p = 0.06
Publication (journal vs. website)
Domain 1: basic information 32 0.44 0.1755 60 0.56 0.1511 — -0.12 [-0.19; -0.05]
Domain 2: background 32 0.51 0.1899 60 0.50 0.2066 —5— 0.01 [-0.07;0.10]
Domain 3: evidence 32 0.14 0.2657 60 0.17 0.2427 —_— -0.02 [-0.13;0.09]
Domain 4: recommendations 32 0.40 0.3129 60 0.35 0.2777 —— 0.05 [-0.08;0.18]
Domain 5: review and quality assurance 32 0.09 0.1952 60 0.15 0.2630 —] -0.06 [-0.15;0.04]
Domain 6: funding, declaration of interest 32 0.15 0.2489 60 0.29 0.2335 — —0.14 [-0.25; -0.04]
Domain 7: other information 32 0.43 03358 60 0.38 0.3487 —— 0.04 [-0.10;0.19]
Random effects model 224 420 <3 -0.04 [-0.10;0.01]
Heterogeneity: I? = 53%, = 0.0029, p = 0.05
Rating system for the quality of evidence and strength of recommendations (reported vs. not reported)
Domain 1: basic information 25 0.61 0.1323 67 0.48 0.1692 L o 0.13  [0.06;0.19]
Domain 2: background 25 0.65 0.1620 67 0.44 0.1849 - 021 [0.13;0.28]
Domain 3: evidence 25 0.49 02471 67 0.04 0.0909 —— 045 [0.350.55]
Domain 4: recommendations 25 0.70 0.2173 67 0.24 0.2011 —— 046 [0.37;0.56]
Domain 5: review and quality assurance 25 0.32 02786 67 0.06 0.1837 — 026  [0.14;0.38]
Domain 6: funding, declaration of interest 25 0.49 02059 67 0.15 0.1935 — 0.34  [0.25;0.43]
Domain 7: other information 25 0.68 0.3331 67 0.29 0.2852 —8— 039 [0.24;0.53]
Random effects model 175 469 _ 0.32 [0.21;0.42]
Heterogeneity: 12 = 89%, T = 0.0178, p < 0.01
Funding (reported vs. not reported)
Domain 1: basic information 34 0.60 0.1464 58 0.47 0.1631 — 0.13  [0.07;0.20]
Domain 2: background 34 0.58 0.1734 58 0.45 0.1996 e o 0.13  [0.06;0.21]
Domain 3: evidence 34 0.31 03152 58 0.07 0.1471 —— 023 [0.12;0.35]
Domain 4: recommendations 34 0.50 0.3142 58 0.29 0.2446 —_— 0.21  [0.09;0.34]
Domain 5: review and quality assurance 34 0.25 03032 58 0.06 0.1629 —— 0.19  [0.08;0.30]
Domain 6: funding, declaration of interest 34 0.48 0.1952 58 0.10 0.1542 - 0.37  [0.30;0.45]
Domain 7: other information 34 0.51 0.3980 58 0.33 0.2903 —— 0.18  [0.02;0.33]
Random effects model 238 406 ot 0.21 [0.13;0.29]
Heterogeneity: I* = 78%, > = 0.0080, p < 0.01
Management of conflicts of interest (reported vs. not reported)
Domain 1: basic information 56 0.59 0.1443 36 0.40 0.1437 - 0.18  [0.12;0.24]
Domain 2: background 56 0.55 0.2000 36 0.42 0.1775 = 0.13 [0.05;0.20]
Domain 3: evidence 56 0.23 0.2873 36 0.04 0.1066 - 0.19  [0.10;0.27]
Domain 4: recommendations 56 045 0.2995 36 0.23 0.2140 — 023 [0.12;0.33]
Domain 5: review and quality assurance 56 0.21 0.2812 36 0.00 0.0000 ' 0.21
Domain 6: funding, declaration of interest 56 0.37 02314 36 0.04 0.0932 — 0.33 [0.26;0.40]
Domain 7: other information 56 0.49 0.3673 36 0.25 0.2406 —— 024 [0.12;0.37]
Random effects model 392 252 < 022 [0.15;0.28]
Heterogeneity: I? = 72%, T = 0.0043, p < 0.01
| I I B B
-04 -02 0 02 04

SD: Standard deviation; MD: Mean difference; Groupl: CPGs that report the selected characteristics; Group2:
CPGs that did not reported the selected characteristics.

FiGure 5: Comparison of reporting quality by selected characteristics.

managing conflicts of interest. Sixty-seven (72.8%) CPGs did
not use any system to rate the quality of evidence and
strength of recommendations, and 66 (71.7%) CPGs did
not report the method of how consensus for recommenda-
tions was reached. The highest numbers of COVID-19 CPGs
were published in March (n=19, 20.7%), April (n=16,
17.4%), and May (n=9, 9.8%). The characteristics of the
included CPGs are provided in Table 6.

3.3. The Methodological Quality of COVID-19 CPGs. The
overall agreement among reviewers for the evaluation
with the AGREE II instrument was good (ICC=0.801)
[66, 67].

The mean AGREE II OS over all COVID-19 CPGs was
30.4%. The DS of all domains were below 50% (Table 7).
Rigor of development had the lowest DS (19.2%), and clarity
of presentation had the highest DS (44.7%).
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FIGURE 6: Temporal trends in the methodological and reporting qualities and quantities of COVID-19 clinical practice guidelines (CPGs).

We analyzed the CPGs’ methodological quality according
to different countries or organizations (Figure 2). The
AGREE II scores varied greatly across CPGs produced by dif-
ferent countries or organizations. CPGs developed by WHO
(n = 6) got the highest OS (51.5%), but the DS of WHO CPGs
were highest in only two domains (clarity of presentation,
DS = 67.0%; applicability pertains, DS = 47.9%). CPGs devel-
oped in Brazil had the highest scores in stakeholder involve-
ment (DS =53.7%) and rigor of development (DS = 50.7%).
CPGs scoring highest in scope and purpose (DS = 54.6%)
and editorial independence (DS = 86.1%) were produced by
the Netherlands and Turkey, respectively.

Factors associated with better methodological quality
included using the evidence-based development process
(Mean difference [MD] = 0.18, 95% Confidence interval [CI]
[0.13~0.24]), using a formal rating system for the quality of evi-
dence and strength of recommendations (MD = 0.22, 95% CI
[0.16~0.29]), reporting funding (MD=0.15 95% CI
[0.06~0.25]), and managing conflicts of interest (MD = 0.16,
95% CI [0.05~0.26]) (Figure 3).

3.4. The Reporting Quality of COVID-19 CPGs. The mean
ORR for all COVID-19 CPGs was 33.0%. The lowest DRR
was in the domain “review and quality assurance” with a
mean of 13.0%, and the highest was in the domain “basic
information” with a mean of 51.4% (Table 7). Ten CPGs
had a DRR below 50% in all seven domains.

The RIGHT reporting rates varied greatly across CPGs
developed by different countries and organizations (Figure 4).

The CPG produced by Brazil had the highest ORR
(68.8%), and the CPG developed in Switzerland had the
lowest ORR (6.8%).

CPGs that followed the factors, such as using the
evidence-based development process (MD =0.24, 95% CI
[0.16~0.31]), using a formal rating system for the quality of
evidence and strength of recommendations (MD =0.32,
95% CI [0.21~0.42]), reporting funding (MD =0.21, 95%
CI [0.13~0.29]), and managing conflicts of interest
(MD =0.22, 95% CI [0.15~0.28]), were associated with
higher reporting rates (Figure 5).

The overall methodological quality and reporting quality
had an increasing trend over time throughout the year 2020
(Figure 6).

3.5. Recommendations and Evidence on Some Treatments. A
total of 20 CPGs covered recommendations on remdesivir, 34
covered recommendations on glucocorticoids, 25 covered rec-
ommendations on hydroxychloroquine/chloroquine, 12 cov-
ered recommendations on interferon, and 21 covered
recommendations on lopinavir-ritonavir, which were identified
from six countries or organizations (Figure 7). Although
randomized controlled trials and systematic reviews on the
effectiveness of those treatments have been published, the rec-
ommendations still varied greatly across COVID-19 CPGs pub-
lished in different countries or regions. Take glucocorticoids as
an example; in June 2020, the research of the RECOVERY Col-
laborative Group had proved their effectiveness in the treatment
of adult patients with COVID-19 [10], but some CPGs
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** “Publication of guidelines containing recommendations on these treatments by seven countries or organizations” refers to how
many guidelines published by the seven countries or organizations in the month that make recommendations about the treatment. So,

the number in the [l or [l represents number of guidelines which make recommendations for this treatment published by this

country or organization during the month.

F1GuRrk 7: Evidence and recommendations on glucocorticoids, remdesivir, interferon, chloroquine/hydroxychloroquine, and lopinavir-ritonavir.

published in September and October still recommended against
glucocorticoids, which may suggest that the CPGs do not make
sufficient use of the latest evidence.

4. Discussion

Our study systematically searched for COVID-19 CPGs pub-
lished in English and Chinese and found that the overall

quality of the 92 identified COVID-19 CPGs was low.
According to our findings, less than one-tenth of the CPGs
met the new IOM definition of a CPG. A WHO rapid advice
CPG [65] got the highest scores of methodological and
reporting qualities of all included CPGs in our study, based
on its high scores in methodological (OS=72.8%) and
reporting qualities (ORR=283.8%). The evidence-based
development process, funding, management of conflicts of
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interest, and rating systems for the quality of evidence and
strength of recommendations were the main factors that
impacted the quality of COVID-19 CPGs.

Dagens et al. [6] found that CPGs produced in the early
stage of the COVID-19 pandemic had flaws in methodologi-
cal quality, and no guidelines were based on evidence from
systematic reviews. Our previous research [7] also found that
both the methodological and reporting qualities of COVID-
19 CPGs tended to be low. Luo et al. [9] found that the diag-
nosis and treatment recommendations between some
COVID-19 guidelines are highly consistent when there was
no effective treatment against COVID-19. Our results were
consistent with some of the findings of these studies. We
found that only a small percentage of the COVID-19 CPGs
were informed by systematic reviews and used the GRADE
approach. The overall quality of the CPGs still needs to be
improved, but the methodological and reporting qualities of
COVID-19 CPGs tended to improve consistently over time.
There was conclusive evidence about some COVID-19 treat-
ments (remdesivir, glucocorticoids, hydroxychloroquine/-
chloroquine, interferon, and lopinavir-ritonavir) [2, 10-53],
but the consistency of recommendations in the COVID-19
CPGs was not good, which is different from the research
results of Luo et al. [9].

Our study has several strengths. We comprehensively
searched the literature from literature databases and websites
and aimed to include all COVID-19 CPGs published in 2020.
Our analysis could thus clearly identify how the quantity and
quality of COVID-19 CPGs have changed over the year. In
addition, we analyzed why the quality of COVID-19 CPGs
was low. We also evaluated both the methodological and
reporting qualities of included 92 COVID-19 CPGs. Most
importantly, we systematically evaluated the consistency of
recommendations and published evidence for the treatment
of remdesivir, glucocorticoids, hydroxychloroquine/chloro-
quine, interferon, and lopinavir-ritonavir in COVID-19 CPGs.
To our knowledge, this is the first review of those treatments in
COVID-19 CPGs’ recommendations produced during 2020.
However, our study also had some limitations. Firstly, we
excluded guidelines not available in English or Chinese. Sec-
ondly, researchers from all over the world have also published
hundreds of expert consensus documents of COVID-19, but
we did not include these in our analysis. Finally, when we cal-
culated the domain scores of AGREE II and RIGHT of CPGs,
we considered all domains to have equal weight, although in
practice some domains may be more important than others
when determining the overall quality.

Our study provides some important lessons for CPG
developers on how to develop evidence-based CPGs during
a pandemic such as COVID-19. First, we found a large
amount of substantially overlapping CPGs of COVID-19.
This means that COVID-19 CPGs which covered the same
clinical questions or recommendations were published, and
a huge amount of waste of workload funding and other
resources could be at least partly prevented by prior coordi-
nation and collaboration among developers. The excessive
duplication of CPGs which covered the same recommenda-
tions has also created confusion for clinicians in the appro-
priate application of those guidelines. For example, the
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USA and China both produced dozens of low-quality CPGs
for COVID-19. These guidelines covered overlapping clinical
questions, but thedirection of recommendations of those
CPGs varied, which is confusing for decision-making. One
solution to this problem is to promote prospective registra-
tion of CPGs on the same platform from the beginning of
the development, similar to clinical trials and systematic
reviews [68]. Registering a CPG can reduce duplication
development of guidelines on the same clinical questions,
increase the transparency of the development process, and
promote cooperation among guideline developers all over
the world [69, 70]. Since the International Practice Guideline
Registry Platform has been created, developers could register
guidelines prospectively and internationally on this platform
(http://www.guidelines-registry.org/?lang=zh_CN). Second,
guidelines produced in an emergency should be considered
“living” guidelines with a totally transparent development
process [6]. COVID-19 has rapidly become a disease associ-
ated with unbridled uncertainty. To respond to the uncer-
tainties around the disease, CPGs should be updated and
strengthened as evidence evolves [3]. The Guidelines Inter-
national Network (GIN) also suggested that guideline recom-
mendations should be clear evidence-based statements that
aim to provide guideline users with clear directions for effec-
tive delivery of care [71]. So, it is necessary to develop a living
guideline for it can facilitate the timely translation of the lat-
est research findings to clinical practice. Third, the key mes-
sages of most of the guidelines were not fully and
transparently reported in the full text. If developers strictly
follow rigorous standards for developing trustworthy clinical
practice guidelines such as those by the Institute of Medicine
(US) Committee [55], the RIGHT checklist [58], and the
GIN-McMaster Guideline Development Checklist [71],
which are all supported by international guideline organiza-
tions, researchers then can better assess the quality of CPGs
and users could better understand and apply CPGs.

5. Conclusion

Both the methodological and reporting qualities of COVID-19
CPGs increased over time, but there is still room for further
improvement. The lack of effective use of available evidence
and management of conflicts of interest were the main rea-
sons for the low quality of the CPGs. The use of formal rat-
ing systems for the quality of evidence and strength of
recommendations may help to improve the quality of CPGs
in the context of the COVID-19 pandemic. During the
pandemic, we suggest developing a living guideline of
which recommendations are supported by a systematic
review for it can facilitate the timely translation of the latest
research findings to clinical practice. We also suggest that
CPG developers should register the guidelines in a registra-
tion platform at the beginning for it can reduce duplication
development of guidelines on the same clinical topic, increase
the transparency of the development process, and promote
cooperation among guideline developers all over the world.
Since the International Practice Guideline Registry Platform
has been created, developers could register guidelines prospec-
tively and internationally on this platform.


http://www.guidelines-registry.org/?lang=zh_CN
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