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Abstract 

Background

Prospective registration of randomized controlled trials (RCTs) is an international standard of 

good clinical practice. There is ongoing debate on whether the lack of prospective trial 

registration should be included in a research integrity assessment of RCTs in evidence 

synthesis.

Methods

Our meta-epidemiological study examines the impact of the Research Integrity Assessment 

(RIA) tool on RCTs included in evidence syntheses. In this part of the study, we focused on 

COVID-19-RCTs requiring prospective registration according to international standards. We 

extracted registration details, including trial registration number, registration date, study start 

date, and inconsistencies between the study report and registration. We evaluated the RIA 

domain on prospective registration defined as registration before participants’ enrolment, 

categorizing it as ‘no concern’, ‘awaiting classification’, and ‘exclude’. We also examined the 

impact of study settings and publishing journals on prospective registration and discussed the 

reliability of these assessments.

Results

We included 188 RCTs. In the primary study report, 91% reported a trial registration number, 

while 9% did not. In 84 RCTs, which were either not or retrospectively registered or with 

missing or inconsistent study start dates, we searched for prospective registrations and/or 

contacted study authors, resolving 17 RCTs (11 prospective, six retrospective). Ultimately, 

58% of RCTs were prospectively registered and considered as ‘no concern’, 15% were 

‘awaiting classification’ due to inconsistent or missing information, and 27% were either non-

registered or retrospectively registered and rated as ‘exclude’. The frequency of prospective 

registration varied, being higher in larger or international multi-centre RCTs and in single- and 

national multi-centre RCTs conducted in Europe.

Conclusions

If prospective trial registration is required for inclusion in evidence syntheses, only six out of 

ten COVID-19-RCTs would be eligible. Restricting eligibility to prospectively registered RCTs 

would include the vast majority of large and international multi-centre RCTs but exclude many 

smaller and non-European RCTs.  
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Strength and limitations of this study

• This study comprehensively evaluates the registration status of 188 COVID-19 

randomized controlled trials (RCTs), offering a thorough analysis of prospective trial 

registration practices using the Research Integrity Assessment (RIA) tool.

• The study incorporates active searches and author inquiries to resolve missing or 

inconsistent registration details, enhancing the accuracy of the classification process.

• Differences in international definitions of prospective registration present challenges in 

classifying RCTs consistently, impacting the study’s ability to provide a unified 

assessment.

• The study's reliance on the submission dates published by ClinicalTrials.gov highlights 

the limitations of registry transparency, as not all registries provide this crucial 

information, potentially leading to classification errors in prospective registration status.

• This study focuses exclusively on trial registration practices, without considering other 

factors of research integrity, such as trial conduct, which could also influence the 

outcomes of evidence synthesis.

Protocol registration

The protocol for the meta-epidemiological study was registered on OSF (https://osf.io/3bzeg).

Keywords

Randomized controlled trial, trial registration, evidence synthesis, systematic review, research 

integrity
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Background

The basis for reliable results in evidence syntheses is the knowledge of the trustworthiness of 

the underlying research evidence base. Research that follows the principles of research 

integrity ensures trustworthiness. To date, producers of evidence syntheses have not routinely 

assessed the research integrity of the studies included in their evidence syntheses. Critical 

appraisal tools, such as Cochrane Risk of Bias tool 2 (RoB 2) and Grading of 

Recommendations, Assessment, Development and Evaluation (GRADE), used to assess the 

internal and external validity of study results do not necessarily address aspects of research 

integrity.1 2 Thus far, there is an ongoing debate on how to appraise research integrity, and 

several projects are ongoing to develop trustworthiness screening and research integrity 

assessment tools for producers of evidence syntheses.3-5

Most researchers associate research integrity with the use of honest and verifiable methods in 

proposing, performing, and evaluating research, but research integrity also comprises 

adhering to (inter)national and commonly accepted guidelines, regulations, norms or 

standards.6 Prospective trial registration is one important international standard for randomized 

controlled trials (RCTs), which should be discussed for its value in the research integrity (RI) 

assessment of trials included in evidence synthesis. The World Health Organization (WHO), 

the International Committee of Medical Journal Editors (ICMJE), and the Declaration of 

Helsinki require prospective trial registration which is defined as registration before enrolment 

of the first participant.7-9 The Declaration of Helsinki has stated prospective trial registration is 

required since 2008. According to the Consolidated Standards of Reporting Trials (CONSORT 

2010) statement, information on trial registration should be included when reporting a RCT, 

i.e. item 23.10 The key goals of prospective registration are to prevent selective reporting of 

outcomes and to establish a publicly accessible and searchable database for patients and the 

public, researchers, funders, and ethics committees, containing a minimum set of structured 

information about all ongoing and completed trials.11 12 Given the relevance and benefit of 

prospective trial registration for the public, it is unclear why producers of evidence syntheses 

have thus far largely ignored when RCTs are not prospectively registered. There is no 

guidance on how prospective trial registration of RCTs should be assessed and handled within 

evidence syntheses, and it remains unclear what impact the exclusion of non- or 

retrospectively registered RCTs may have on conclusions of evidence syntheses. 

This paper is the product of a meta-epidemiological study which applies a novel and non-

validated tool, designed for a research integrity assessment (RIA) of RCTs in evidence 

synthesis,13 to a pool of RCTs included in COVID-19 systematic reviews. In this part, we focus 

on the assessment of the second domain of the RIA tool, i.e. prospective trial registration of 

RCTs. Two other papers, one on ethics approval and the other on the impact of the RIA tool 
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on results of evidence syntheses are in preparation (### or published elsewhere, insert 

reference when available ###).

We aim to examine reporting of trial registration in the study reports of COVID-19 RCTs, 

provide guidance for producers of evidence synthesis on how to assess trial registration in 

RCTs, and discuss the feasibility of the tool for its use in evidence synthesis regarding 

assessment of prospective trial registration in RCTs. 
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Methods

The protocol for this meta-epidemiological study has been published, including the search for 

RCTs and the assessment of prospective trial registration (https://osf.io/3bzeg). We extracted 

and analyzed additional study data which was not prospectively planned, but designed post 

hoc to describe the study pool in detail. Additional analyses are indicated as such.

Selection of RCTs for assessment with the RIA tool

We searched for Cochrane reviews (CRs) and non-Cochrane systematic reviews (SRs) with 

or without meta-analysis evaluating 13 interventions for the prevention or treatment of SARS-

CoV-2 infection and COVID-19 in humans, irrespective of SARS-CoV-2 diagnosis, disease 

severity or treatment setting. Pairwise and network meta-analyses were eligible. We included 

full text, peer-reviewed journal publications of systematic reviews. Preprints of systematic 

reviews, scoping reviews and narrative reviews were not eligible. We restricted the inclusion 

to publications in English. Further details on inclusion criteria of CRs and SRs in terms of 

population, interventions, and comparators are described in the protocol (https://osf.io/3bzeg).

Two reviewers independently searched for all eligible CRs and SRs with regard to study 

design, population and relevant interventions in PubMed to 09 June 2022. The search strategy 

is provided in the protocol (https://osf.io/3bzeg). One reviewer selected the CR (or its update) 

and the SR (or its update) to each of the relevant interventions with the largest RCT pool based 

on the most recent search date or the broadest inclusion criteria. The study pool of RCTs which 

underwent further testing for RIA consisted of the primary studies included in the eligible 

systematic reviews. RCTs published as journal publications, preprints, or unpublished with 

results posted in trial registries were eligible. Depending on the type of published results, either 

journal publications, preprints, or trial registration records were considered as ‘primary study 

reports’. Multiple primary study reports of a study (e.g. journal publication and preprint) were 

not pooled for our assessment but were separately assessed as included in the original 

systematic review.

In the present study, we excluded retracted RCTs (i.e. first domain of the RIA) and studies 

which were incorrectly included in the selected systematic reviews as RCTs, although the 

studies clearly stated that a non-randomized study design was used. The remaining RCTs 

were assessed in this study. We documented the screening and selection process of 

systematic reviews and RCTs in a PRISMA flow diagram including reasons for exclusion at 

the full-text screening stage.
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Data extraction of study characteristics 

One reviewer (i.e. the third reviewer in the meta-epidemiological RIA study, SW) extracted 

details on trial registration for all RCTs included in this study from the primary study reports, 

supplemental materials, study protocols, and trial registration records up to April 2023. Where 

available, original data extractions and assessments made by two independent reviewers on 

prospective trial registration in the RIA study were used and checked by the third reviewer 

(SW). If double extracted data were not available (i.e. for RCTs which previously did not pass 

domain 1 of the RIA), or if discrepant extractions between pairs of reviewers occurred, a third 

reviewer (SW) extracted missing data or solved conflicts for this study.

Originally, the second domain of the RIA on trial registration included three items for the 

assessment of RCTs,13 i.e. (1) reporting of trial registration with registration number, (2) 

prospective registration based on the registration date reported in the registration record (e.g., 

date information posted on the registry and date information submitted to the registry) and 

study start dates reported in the primary study report and in the registration record, and (3) 

inconsistencies in study dates reported in the primary study report and in the trial registration 

records. We also extracted the following information of all RCTs, i.e. number of identified trial 

registrations per RCT, study completion date (i.e., the longest reported in any study report), 

sample size, setting (single-centre vs national multi-centre vs international multi-centre), 

location (i.e. country) where the RCT was conducted, and the name of the journal, preprint 

server or registry where study results were published. 

Assessment of trial registration in RCTs

1. Reporting of trial registration

We investigated whether the RCTs included information on trial registration in the primary 

study report. To identify trial registration record(s)/number(s), we searched the primary study 

report (i.e., preprint or journal publication) and the study protocol. In cases where we were not 

able to identify a trial registration number, we actively searched for registration records in 

national registries, according to the countries where the studies were conducted, and in 

international registries (e.g., ISRCTN, ClinicalTrials.gov). If we could not identify any trial 

registration, we contacted the study authors. All RCTs for which we were able to ascertain a 

registration number were categorized as ‘registered RCTs’.

2. Prospective trial registration

We adopted the WHO definition of prospective trial registration, defined as registration before 

or on the same date of the first participant's enrolment (e.g., study start). Registration after the 
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study start date was deemed to be retrospective registration. We used either the date when 

the registration was submitted to the registry or when the registration was posted on the 

registry as the date of trial registration. The submission date of the registration details was only 

reported on ClinicalTrials.gov. The study start date was extracted from the primary study report 

and the registration record. In case of missing study start date, we contacted the study authors. 

In cases of retrospective trial registrations, we actively searched for additional registration 

records in national registries according to the countries where the study was conducted, and 

in international registries (e.g., ISRCTN, ClinicalTrials.gov), and assessed study start and 

registration date. 

3. Inconsistency in details of study dates

We investigated consistency of study dates reported in the primary study report and trial 

registration records. In case of inconsistencies which has an impact on the classification of a 

pro- or retrospectively registered study, we contacted the study authors.

RIA judgement of RCTs considering trial registration

Prospectively registered RCTs without inconsistencies in study reports and registration records 

were rated as ‘no concern‘ (i.e., considered eligible for evidence synthesis). Retrospectively 

registered or non-registered RCTs were rated as ‘exclude’ (i.e., considered not eligible for 

evidence synthesis). If there were any inconsistencies, insufficient information or serious 

concerns, RCTs were classified as ’awaiting classification’ (i.e. considered ineligible for 

evidence synthesis until clarification). 

Authors of the RCTs were contacted if trial registration was not reported in the primary study 

report, information on study start dates was missing or in case of inconsistencies between 

study report and registration record. Authors of unpublished RCTs (i.e. only trial registration 

records available) were not contacted, since those studies cannot be adequately assessed 

with current RIA items comparing journal publications or preprints with trial registration records. 

Authors had 14 days to respond. If a study author provided complete information and confirmed 

prospective registration, the RCT was upgraded to ‘no concern’. Study authors, who did not 

provide any feedback, were reminded via E-mail and were given an additional seven days to 

reply. The categorization of the RCTs remained ‘awaiting classification’, if incomplete or no 

response was received. 

Assessment of the journal policies, indexing for MEDLINE, and potentially predatory behaviour

In this study, we also extracted and assessed details of the journal which published the RCTs 

of interest. This assessment was not included in the original RIA. Additionally extracted and 
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assessed items did not change the RI assessment for the trial registration domain in this study. 

For all journals that published an eligible RCT for this study, we ascertained if the ICMJE 

guideline concerning prospective trial registration12 was a prerequisite for publication in this 

journal. We conducted a search from August 28th to August 30th 2023 and checked, whether 

the journal was listed on the ICMJE homepage14 or not. The listed date on the homepage was 

set equal with the start date the ICMJE rules were included in the journals' editorial policies. If 

the start date or the journal was not listed on the ICMJE homepage, the information was 

procured either by checking the journals' homepages or by getting in touch with the journals' 

editorial teams via E-mail. If the information was unavailable or we did not get an E-mail 

response, we conjectured that these journals do not comply with ICMJE recommendations for 

prospective trial registration. Next, we compared the date when ICMJE criteria were included 

in the journals' editorial policies with the publication date of the corresponding RCTs to assess 

whether following ICMJE guidelines has an impact on the frequency of published prospective 

registered RCTs. If the information obtained from the homepage or via E-mail contact with 

regards to prospective trial registration was uncertain, journals were classified ‘unclear’; 

otherwise ‘yes’ or ‘no’. If the journal's policies state that the ICMJE guideline concerning 

prospective trial registration is only recommended but not binding, the journal policy was 

classified as ‘not mandatory’. The relevant information from all E-mail responses are provided 

elsewhere (https://doi.org/10.17605/OSF.IO/87UT4). 

Indexing for MEDLINE in the National Library of Medicine (NLM) Catalog,15 achieving a high 

level in the Norwegian Register for Scientific Journals, Series and Publishers (Norwegian 

Register),16 as well as not appearing on Beall's list17 are considered as quality criteria for 

scientific journals or publishers and were subsequently analysed for all eligible RCTs. We 

conducted a search in the NLM Catalog from September 1st to September 8th 2023. We 

checked an indexing for MEDLINE by following the link for the journal's entry in the NLM 

Catalog, available in the publication's record in PubMed or we directly searched for the 

journal's name in the NLM Catalog.15 Journals that are ‘Currently not indexed for MEDLINE’ 

do not meet all criteria for indexing or are not entitled as a biomedical journal. All indexed 

journals were assessed by MEDLINE's Literature Selection Technical Review Committee. 

Beall's blacklists for potential standalone predatory journals and publishers were checked by 

searching the journals' or publishers' names on it from August 7th to September 8th 2023 17. 

Categories ‘yes’ and ‘no’ also apply for the journals listed or not listed on Beall's list 

respectively. Journals and publishers originally listed on Jeffrey Beall's predatory list, lastly 

updated 2017, but removed by the present anonymous administrator, retrieved the annotation 

‘yes (original Beall's list 2017)’. We further checked the quality of journals and publishers in 

the Norwegian Register.16 This register has established two ranking lists: one for journals, 

including standalone journals and journals released by publishers, and one list for publishers 
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only. On October 5th 2023, we checked the journals' levels for the year 2023 by searching the 

journals' names or International Standard Serial Numbers (ISSNs). Assessment and ranking 

of journals and publishers have been made by a committee comprised of several experts and 

can lie between level X, 0, 1 and 2. Journals ranked level 1 or level 2 are approved scientific 

journals from the Norwegian Register. Level 2 comprises journals that fulfil all predefined 

criteria and level 1 includes all those, which comply with the minimum scientific requirements 

(e.g. external peer review, scientific editorial board and minimum national authorship).16 18 A 

level 0 journal does not satisfy the minimum requirements hence is considered to be not 

approved by the Norwegian Register. If a journal was put on the level X list, the committee is 

in doubt about the scientific quality and uncertain about approval or rejection since researchers 

reported predatory experiences about them.16 19

Statistical analysis and presentation of data

This study has been designed to facilitate a descriptive data analysis. We did not perform any 

statistical hypothesis testing, as this part of the study was not prospectively planned but 

designed post hoc to disseminate relevant findings. We compared the categories of RCTs 

assessed as ‘no concern’ to ‘awaiting classification’ and ‘exclude’, regarding registration details 

(i.e. time from registration or submission to study start), study duration, sample size, setting, 

location, and details on the publishing journal (see above). Descriptive statistics and frequency 

tables were used to present categorical variables (e.g., setting, location, sample size of < 100, 

≥ 100 to 200, and ≥ 200 participants, and journal details). Median and interquartile ranges 

(IQR) were calculated for continuous variables (e.g., time from registration to study start, time 

from submission to study start, study duration, and sample size). 

Due to the large number of studies, we only referenced individual studies in the following 

results section if less than ten studies are referred to. Data and digital object identifiers (doi) 

for all individual studies are available online (https://doi.org/10.17605/OSF.IO/87UT4). 
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Results

A total of 206 RCTs included in 23 evidence syntheses (i.e. 13 CRs and ten SRs, Additional 

File 1) investigating interventions of interest for treatment or prevention of SARS-CoV-2 

infection were identified by our search (Additional File 2). We included 188 RCTs in this study 

and excluded eight retracted RCTs and ten studies which turned out to be non-randomized 

studies. Of 188 RCTs, 149 were published in journals, 33 were published on a preprint server, 

and the remaining six RCTs were unpublished with results only posted on a trial registration 

database. References and all baseline details of included RCTs reported in the following (i.e. 

trial registration details, sample size, setting, country, and journal information) are available 

elsewhere (https://doi.org/10.17605/OSF.IO/87UT4). 

Of 188 RCTs, 165 published RCTs have reported at least one trial registration number in the 

primary study report (i.e. journal publication or preprint), six were trial registrations with results 

not published as article, and the remaining 17 RCTs did not report any trial registration number 

in the primary study report (Table 1). 
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Table 1: Reporting and identification of trial registration details in RCTs (n = 188)

Registration details RCTs, n (%)
Reporting of registration number (n = 188)
Reported in primary study report* 165 (88%)
Not reported in primary study report* 17 (9%)

Registrations identified by active 
search/author request 

5

No registration identified 12
Not published, only registration record 
available as primary study report*

6 (3%)

Number of registrations per RCT (n = 176a)
One registration record 116 (66%)
Two registration records 49 (28%)

Only one registration number reported 
in the publication (second identified by 
active search)

36

All reported in the publication 13
≥ three registration records 11 (6%)

Only up to two registration numbers 
reported in the publication (third 
identified by active search)

9

All reported in the publication 2
Registry (location) (n = 249b)
ClinicalTrials.gov (US, international) 142
EUCTR (European Union) 56
ISRCTN (WHO, international) 15
IRCT (Iran) 12
ChiCTR (China) 9
CTRI (India) 6
ReBEC (Brazil) 5
REec (Spain) 2
INA (Indonesia) 1
SCTR (Saudi Arabia) 1

Abbreviations: Randomized controlled trials (RCTs), EU Clinical Trials Register (EUCTR), International 
Standard Randomised Controlled Trial Number (ISRCTN), Iranian Registry of Clinical Trials (IRCT), 
Chinese Clinical Study Register (ChiCTR), Clinical Trials Registry India (CTRI), Brazilian Registry of 
Clinical Trials (ReBec), Spanish Clinical Study Registry [Registro Español de Estudios Clínicos] (REec), 
Indonesia Clinical Research Registry (INA), Saudi Clinical Study Registry (SCTR)

Footnotes: 

* Primary study report = publication/preprint or registration record, if RCT unpublished

a Registrations identified via publication, active search, or author request

b The number of registrations exceeds the total number of RCTs due to multiple registrations per RCT. 
We identified a total number of 249 on 176 RCTs.
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Of the 17 RCTs which did not report any trial registration number in the publication, we actively 

searched in national and international trial registries and contacted the study authors to identify 

trial registrations. Active searching for trial registrations helped to classify four RCTs, one as 

pro- (Sekhavati-2020) and three as retrospective registrations (Chachar-2020, Chowdhury-

2021, Purwati-2021). Two of the registrations were identified in national registers and the other 

two in ClinicalTrials.gov. Author requests for the remaining 13 RCTs helped to classify one 

RCT as retrospective registration (Mareev-2021) and one study author confirmed that the RCT 

has not been registered (Podder-2020). Eleven of 13 (77%) study authors did not respond to 

our request, were not available, or the study authors did not provide sufficient details on trial 

registration. 

Of the 165 RCTs reporting at least one registration number in the publication, initially, 98 RCTs 

were prospectively registered, 36 were retrospectively registered and 31 had inconsistencies 

or missing information. Active searches for additional trial registrations in the 36 retrospectively 

registered RCTs helped to classify three RCTs with additional registrations in EU Clinical Trials 

Register (EUCTR) as prospective registrations (Gupta-2021a, Gupta-2021b, Hermine-2021). 

Author requests for the 31 studies with missing or inconsistent information helped to classify 

seven studies as prospective registrations (AlQahtani-2021, Baldeón-2022, Bégin-2021, Kirti-

2021, Salama-2021, Sancho-López-2021, Somersan-Karakaya-2022) and two studies as 

retrospective registrations (Corral-Gudino-2021, Gonzalez-2021). Twenty-two of 31 (71%) 

study authors did not respond to requests or were not available. 

Altogether we investigated 84 RCTs, with an active search for additional trial registrations in 

53 RCTs and 44 author requests with a response rate of 25%. Finally, 176 RCTs were deemed 

as registered RCTs, whereas the twelve RCTs without any identified registration were referred 

to as ‘not registered’.

The majority of the 176 registered RCTs were registered in at least one of ten national or 

international clinical trials registries, most frequently in ClinicalTrials.gov, followed by the 

EUCTR and the WHO register ‘International Standard Randomised Controlled Trial Number’ 

(ISRCTN) (Table 1). One hundred sixteen RCTs were registered once, while 49 RCTs were 

registered twice and 11 RCTs three times or more (Table 1). The second and third registration 

records were mostly not reported in the publications, but were identified via records in 

ClinicalTrials.gov or ISRCTN, or the study protocol (Table 1).

After completion of our investigations, we assessed 109 RCTs as prospectively registered 

based on dates provided in trial registration records and publications, and classified these 

RCTs as ‘no concern’. In 25 of 109 RCTs, prospective registration could only be identified 

based on the date of submission to the registry rather than the registration date of the trial 
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registration record. Two RCTs had a retroactively prospective registration according to history 

data with a change in study start date from retro- to prospective during the course of the study 

(Alemany-2022, Ramakrishnan-2021). RCTs considered as ‘exclude’ comprise 12 RCTs which 

were not registered and 39 retrospectively registered RCTs. Among the 39 retrospectively 

registered RCTs, 16 were registered within 30 days after study start, 12 were registered after 

30 days (but before study completion), and 11 were registered after study completion. Of 28 

RCTs held in ‘awaiting classification’ 13 had inconsistent information on study start dates 

between publication and registration record, eight had missing information on study start dates 

(Derde-2021, Entrenas Castillo-2020, Farahani-2020, Jamaati-2021, Li-2021, Portal-Celhay-

2021, Rastogi-2020, Stone-2020), six were unpublished but registered trials 

(CJWT629A12301, NCT04335552, NCT04385199, NCT04392141, NCT04407507, 

NCT04421404), and one had an inaccessible registration record (Sabicio-2021).

The median time from registration to study start varied: -3 days (IQR -10 to 0) for prospectively 

registered RCTs, 2 days (IQR -3 to 12) for unclear registrations, and 41 days (IQR 15 to 101) 

for retrospectively registered RCTs (Table 2). Prospectively registered RCTs had more 

participants and longer study durations than non- or retrospectively registered RCTs or RCTs 

held in ‘awaiting classification’ (Table 2). In large RCTs (≥ 200 participants), 83% were 

prospectively registered, compared to 25% of small RCTs (< 100 participants). Among 'no 

concern' RCTs, 14% had fewer than 100 participants; in 'awaiting classification' and 'exclude' 

groups, 18% and 20% had 200 or more participants. Ninety-seven percent of international 

multi-centre RCTs and 64% of national multi-centre RCTs were prospectively registered, while 

only 30% of single-centre RCTs were (Table 2). In 'no concern' RCTs, 18% were single-centre; 

in 'awaiting classification' and 'exclude' groups, 4% and 0% were international multi-centre. In 

Europe, 83% of national multi- and single-centre RCTs were prospectively registered, 

compared to about 50% in South and North America, and about 30% in Asia and Africa (Table 

2). Half of 'awaiting classification' and 47% of 'exclude' RCTs were conducted in Asia.
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Table 2: Characteristics of RCTs classified as ‘no concern’, ‘awaiting classification’, 
and ‘exclude’ (n = 188)

Study characteristics
No concern
 
(n = 109)

Awaiting 
classification
(n = 28)

Exclude 

(n = 51)
Time from registration to study start (days)a

Median (IQR) -3 (-10 to 0) 2 (-3 to 12) 41 (15 to 101)
No information 0 1 0b

Time from submission to study start (days)a

Median (IQR) -8 (-17 to -4) -3 (-13 to 5) 23 (9 to 88)
No information 22 12 9b

Study duration (days)a

Median (IQR) 281 (114 to 723) 129 (72 to 254) 114 (76 to 187)
No information 10 1 4
Sample size; randomized participants.
Median (IQR) 400 (131 to 799) 68 (33 to 124) 89 (58 to 155)

Less than 100 participants (n = 
60)

15 19 26

100 to less than 200 participants 
(n = 40)

21 4 15

200 or more participants (n = 88) 73 5 10
Setting and location
Multi-centre, international (n = 32) 31 1 0 
Multi-centre, national (n = 90) 58 10 22 

Asia 9 5 8
Europe 30 0 6
North America 9 5 4
Africa 1 0 0
South America 9 0 4
Australia 0 0 0

Single-centre (n = 66) 20 17 29 
Asia 8 9 16
Europe 4 1 0
North America 2 3 1
Africa 2 2 5
South America 4 2 7
Australia 0 0 0

Abbreviations: Randomized controlled trials (RCTs), IQR = interquartile range 

Footnotes:
a According to dates from the registration record; in case of multiple registrations, we used the trial 
registration record referenced in the publication
b Only registered studies and according to registration record
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Of 188 RCTs, 149 published in journals were analyzed: 90 were prospectively registered ('no 

concern'), 15 had inconsistent/missing data ('awaiting classification'), and 44 were not or 

retrospectively registered ('exclude') (Table 3). In ICMJE-compliant journals, 69% of RCTs 

were prospectively registered, compared to 26% in non-ICMJE journals. (Table 3). Among 'no 

concern' RCTs, 91% were in ICMJE journals, versus 60% of 'awaiting classification' and 61% 

of 'exclude'. In MEDLINE-indexed journals, 64% of RCTs were prospectively registered, 

compared to 40% in non-indexed journals. (Table 3). Among 'no concern' RCTs, 91% were 

published in MEDLINE-indexed journals, compared to 93% of 'awaiting classification' and 75% 

of 'exclude' RCTs. None of the RCTs was published in a level X Norwegian Register journal. 

One journal (i.e., Internal and Emergency Medicine) that published a RCT (Pouladzadeh-2021) 

assessed as ‘exclude’ was ranked level 0. Of 78 RCTs published in level 2 journals, 87% were 

prospectively registered, compared to 21% of 56 RCTs in level 1 (Table 3). Among 'no concern' 

RCTs, 76% were published in level 2 journals, compared to 7% of 'awaiting classification' and 

20% of 'exclude'. Fourteen journals were unlisted or not assessed, publishing eleven 'exclude' 

and three 'no concern' RCTs. Four journals (i.e., International Journal of Science, Paripex 

Indian Journal of Research, Nutrients, and Journal of Clinical Medicine) on Beall’s list 

published five RCTs: three not or retrospectively registered (Chachar-2020, Kishoria-2020, 

Sánchez-Zuno-2021), one prospectively registered (Song-2021), and one 'awaiting 

classification' (Sabico-2021) (Table 3).
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Table 3: Journal characteristic publishing RCTs classified as ‘no concern’, ‘awaiting 
classification’, and ‘exclude’ (n = 149)

Journal characteristics No concern 

(n=90)

Awaiting 
classificatio
n (n=15)

Exclude 

(n=44)a

ICMJE 
Published by journal following ICMJE 
recommendationsb 

82 9 27 

Published at or after the date the journal starts 
to follow ICMJE recommendations

74 5 22

Published before the date the journal starts to 
follow ICMJE recommendations

1 0 2

Unknown when the journal starts to follow 7 4 3
Published by journal not (mandatorily) following 
ICMJE recommendationsb or with insufficient 
information 

8 6 17 

MEDLINE
Published by journal indexed for MEDLINE 82 14 33 
Published by journal currently not indexed for 
MEDLINE

8 1 11 

Norwegian Register
Level X 0 0 0
Level 0 0 0 1 
Level 1 19 14 23 
Level 2 68 1 9 
Not listed or currently not assessed 3 0 11 
Beall’s list
Published by journals / publishers not listed on 
Beall’s list

89 14 41 

Published by predatory journals / publishers 
according to Beall’s list

1 1 3 

Abbreviations: International Committee of Medical Journal Editors (ICMJE), randomized controlled 
trial (RCT)

Footnotes:
a Including 33 retrospectively registered RCTs and 11 non-registered RCTs

b Information on homepage / via E-mail contact regarding prospective trial registration, or journal listed 
on ICMJE list
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Discussion

In our assessment including 188 RCTs nine out of ten reported at least one trial registration 

number, and every 10th RCT did not report any registration details. Active searches or author 

requests in 84 RCTs, which were either not or retrospectively registered or with inconsistent 

or missing information on study start dates, resolved about 20% of cases, resulting in 11 

prospective and six retrospective registrations. Ultimately, only 58% of the 188 RCTs were 

prospectively registered and fully eligible for evidence synthesis according to the RIA tool. The 

remaining RCTs were deemed not eligible for evidence synthesis due to lack of registration, 

retrospective registration, missing information, or inconsistencies. Nevertheless, our study 

showed a substantial increase in prospective trial registration in COVID-19 studies compared 

to earlier years.20 21 

Definitions of prospective registration vary internationally, hampering classification for 

evidence synthesis producers. Among the 39 retrospectively registered RCTs, 16 were 

registered within 30 days after the study start, aligning with US and UK regulations.22 23 In 

contrast, we used the WHO and ICMJE definition of prospective registration which means 

registration before enrollment of the first participant.7 8 In this respect, international 

harmonization of clinical trials regulation would be helpful for classification. 

Additional challenges in assessing trial registration include inconsistencies in study dates 

between registration and publication as well as multiple registrations or unclear primary sites 

in multi-centre RCTs. Reporting of trial registration details, including study dates and primary 

sites, should be improved, though it is already better than the reporting of ethics approval noted 

in another part of our meta-epidemiological project (### insert reference when available ###). 

ClinicalTrials.gov is the only registry publishing submission dates. In 20% of the RCTs, 

prospective registration could only be identified based on the submission date. Submission 

dates are crucial for accurate classification, as delays in processing submissions can be 

expected during crisis times, such as the COVID-19 pandemic. We suggest that all clinical trial 

registries should publish submission dates of complete registrations. Two RCTs in our sample 

changed their study start date at later time points, altering their classification from retro- to 

prospective registration. A recent study measured the rate of ‘retroactively prospective’ trials 

in ClinicalTrials.gov in 2015,24 and identified 2% of all clinical trials in a sample of 11,908 trials. 

While these changes to the start date could be mistakes or legitimate edits based on the most 

up-to-date information, they could also indicate a retrospectively registered trial that has been 

made to appear as a prospectively registered trial, which represents scientific flaw and would 

lead to biases unapparent to producers of evidence syntheses.24 For RI assessments in 

evidence synthesis, we need a consensus on handling 'retroactively prospective' RCTs in 

evidence synthesis. 
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Producing evidence syntheses can be time-consuming and costly. It is particularly challenging 

to review poorly reported clinical trials that do not adhere to international standards. How 

thoroughly should evidence synthesis producers examine these trials? The process becomes 

even more labor-intensive when it involves contacting authors, searching for additional 

registrations, clarifying inconsistencies, and checking historical data in trial registries. While 

trial registration is easier to verify compared to other aspects such as ethics approval or data 

authenticity—which is nearly impossible to verify without statistical expertise—clear guidance 

for evidence synthesis producers on the components and extent of the assessment are still 

needed. 

Trinquart et al showed higher registration rates for industry-supported and larger RCTs and Al-

Durra et al revealed a relation between the prospective registration of clinical trials and the trial 

registry, region, condition, funding, trial size, interval between registration and paper 

submission dates, impact factor, and ICMJE membership of the publishing journal.20 25 In our 

study, restricting eligibility to prospectively registered RCTs would include 83% of large RCTs 

and 97% of international multi-centre RCTs, but exclude many smaller and non-European 

studies. We should consider whether this restriction would be useful, particularly for rapid 

reviews. In another part of our study, we examine how excluding studies without prospective 

registration affects the results and conclusions of evidence syntheses (### insert reference 

when available ###).  This analysis may help to guide the discussion on whether to impose 

such a restriction on the study pool.

In our study, a publication in a journal following the ICMJE recommendation or indexed for 

MEDLINE is not a reliable indicator for prospective registration, as 30-40% of RCTs in such 

journals are retrospectively registered. Only publication in level 2 journals of the Norwegian 

Register seems to correlate with prospective registration. Level 2 is the highest level, whereas 

level 1, where most of the journals publishing the not prospectively registered RCTs were 

placed, considered to satisfy the minimum requirement to be counted as scientific (external 

peer review, scientific editorial board and minimum national authorship).26 It should be 

considered whether the Norwegian Register should be included as an indicator of 

trustworthiness in an RI assessment.

We face the challenge of how to handle studies without prospective registration in evidence 

syntheses. In RIA, all RCTs without prospective registration have been excluded, regardless 

of other aspects such as ethics or data trustworthiness. We have chosen a hierarchical 

approach to work more efficiently. This approach was based on the assumption that restricting 

to prospective RCTs would not result in the loss of large, well-conducted trials. The key 

question is now whether prospective registration should not be an isolated exclusion criterion, 

but should be considered as part of a more holistic approach that includes ethics and 
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governance to overcome the risk of losing relevant RCTs. Investigations into ethics revealed 

that even in large multicenter RCTs, there is underreporting of ethical approvals, suggesting 

that we still have a reporting problem with ethics (### insert reference when available ###). 

Therefore, ethics cannot currently be used as an isolated criterion for a RI assessment.

Handling non-prospectively registered studies in evidence synthesis can have an educational 

effect on future RCTs. Since registration is embedded in the CONSORT statement and is an 

international principle, excluding non-registered studies is justified. However, the definition of 

retrospective registration is disputed—whether within 30 days to 6 weeks (as in the USA and 

formerly UK) or only after study completion. The fact is, non- or retrospectively registered 

studies cannot be reliably assessed for risk of bias with the Cochrane RoB 2 tool,2 especially 

for the domain of selective outcome reporting, giving them comparative advantage with 

prospectively registered studies.

Today, there is no justification for missing prospective registration. We, as producers of 

evidence synthesis, must consider this in our RI assessments. A fully reliable study must be 

prospectively registered. Only when such studies are no longer cited in systematic reviews and 

guidelines due to non-compliance with international standards, a shift in perspective can be 

forced, affecting funding and personal reputation. Journals also play a crucial role in the 

publication of these studies. Strict implementation of ICMJE guidelines could ensure that 

publication chances are minimized, thereby enforcing prospective registration. Prospective 

registration can be done with minimal financial and personnel resources from anywhere in the 

world in national or international registries.

Conclusion

If prospective trial registration is required for inclusion in evidence syntheses, only six of ten 

COVID-19 RCTs would be eligible. Reporting of registration details and study dates is 

insufficient in every 7th RCT, and the remaining RCTs were not or retrospectively registered. 

The frequency of prospective registration varies by study setting and country. Restricting 

eligibility to prospectively registered RCTs would include the vast majority of large RCTs and 

international multi-centre RCTs but exclude many smaller and non-European studies. To our 

mind, a consensus is needed within the evidence synthesis community on whether a study 

pool should be restricted to prospectively registered RCTs. Currently, we argue in favor of this 

approach because it aligns with international standards, is essential for correctly assessing a 

RCT, is easy for trialists to implement, and speeds up the evidence synthesis process by 

excluding many small and poorly reported RCTs.
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List of abbreviations

ChiCTR Chinese Clinical Trial Register

CONSORT Consolidated Standards of Reporting Trials

COVID-19 Coronavirus disease 2019

CR Cochrane review

CTRI Clinical Trials Registry India

doi Data and digital object identifier

EUCTR EU Clinical Trials Register

GRADE Grading of Recommendations, Assessment, Development and 

Evaluation

ICMJE International Committee of Medical Journal Editors 

IRCT Iranian Registry of Clinical Trials 

ISRCTN International Standard Randomized Controlled Trial Number

ISSN International Standard Serial Numbers

NLM National Library of Medicine 

OSF Open Science Framework

RCT Randomized controlled trial

RI Research integrity

RIA Research integrity assessment

RoB Risk of Bias 

SARS-CoV-2 Severe acute respiratory syndrome coronavirus type 2

SR Systematic review

WHO World Health Organization
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Additional File 1: References to included Cochrane reviews and systematic reviews

We selected 23 evidence syntheses with the largest RCT pool in our search on 13 different 

interventions for prevention or treatment of COVID-191-23; 13 were Cochrane reviews2 3 5-7 11 13 

15-17 19-21 and ten were non-Cochrane systematic reviews1 4 8-10 12 14 18 22 23. Three systematic 

reviews investigated two different interventions with the largest RCT pool in our search, i.e. 

Deng-2022 (convalescent plasma and SARS-CoV-2-neutralising monoclonal antibodies)4, 

Siemieniuk-2020 (hydroxychloroquine or chloroquine and systemic corticosteroids)18, and 

Zhang-2021(antibiotics and inhaled corticosteroids)23.
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in hospitalized covid-19 patients: Meta-analysis of available literature. Saudi Med J 

2022;43(6):541-50. doi: 10.15537/smj.2022.43.6.20220046
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3. Davidson M, Menon S, Chaimani A, et al. Interleukin-1 blocking agents for treating COVID-
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4. Deng J, Heybati K, Ramaraju HB, et al. Differential efficacy and safety of anti-SARS-CoV-2 

antibody therapies for the management of COVID-19: a systematic review and network 

meta-analysis. Infection 2022:1-15. doi: 10.1007/s15010-022-01825-8

5. Flumignan RL, Civile VT, Tinôco JDS, et al. Anticoagulants for people hospitalised with 

COVID-19. Cochrane Database Syst Rev 2022;3(3):Cd013739. doi: 

10.1002/14651858.CD013739.pub2

6. Ghosn L, Chaimani A, Evrenoglou T, et al. Interleukin-6 blocking agents for treating COVID-

19: a living systematic review. Cochrane Database Syst Rev 2021;3(3):Cd013881. doi: 

10.1002/14651858.Cd013881

7. Griesel M, Wagner C, Mikolajewska A, et al. Inhaled corticosteroids for the treatment of 

COVID-19. Cochrane Database Syst Rev 2022;3(3):Cd015125. doi: 

10.1002/14651858.Cd015125

8. Hosseini B, El Abd A, Ducharme FM. Effects of Vitamin D Supplementation on COVID-19 

Related Outcomes: A Systematic Review and Meta-Analysis. Nutrients 2022;14(10) 
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9. Izcovich A, Peiris S, Ragusa M, et al. Bias as a source of inconsistency in ivermectin trials 

for COVID-19: A systematic review. Ivermectin's suggested benefits are mainly based 
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records (n = 838)
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tools (n = 0)

Records removed for other reasons (n = 0)

Records screened 
(n = 1,360)

Records excluded 
(n = 948)

Reports sought for retrieval  
(n = 412)

Fulltext cannot be sourced by librarian 
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‘no RCTs included’ (n = 53) 
‘other type of review’ (n = 21) 
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‘wrong patient population’ (n = 10) 
‘no systematic search reported’ (n = 7) 
‘insufficient information on design of included 
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‘not a peer-reviewed journal’ (n = 2) 
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Systematic reviews excluded due to a 
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RCTs for the evaluation of RIA (n = 206)

 RCTs included in systematic reviews  (n = 235)

RCTs excluded (n = 29):
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‘RCTs without results’ (n = 17)

2.
Se

le
ct

io
n

In
cl
ud
ed

1.
Se

le
ct

io
n

Page 31 of 30

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092243 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only
Investigation of trial registration as part of a research 
integrity assessment of randomized controlled trials in 
COVID-19 evidence syntheses: a meta-epidemiological 

study

Journal: BMJ Open

Manuscript ID bmjopen-2024-092243.R1

Article Type: Original research

Date Submitted by the 
Author: 11-Apr-2025

Complete List of Authors: Pscheidl, Tamara; University Hospital Würzburg, Department of 
Anaesthesiology, Intensive Care, Emergency and Pain Medicine
Weber, Florencia; University Hospital Würzburg, Department of 
Anaesthesiology, Intensive Care, Emergency and Pain Medicine
Sydenham, Emma; Cochrane, Cochrane Central Editorial Service
Meybohm, Patrick; University Hospital Würzburg, Department of 
Anaesthesiology, Intensive Care, Emergency and Pain Medicine
Weibel, Stephanie; University Hospital Würzburg, Department of 
Anaesthesiology, Intensive Care, Emergency and Pain Medicine

<b>Primary Subject 
Heading</b>: Research methods

Secondary Subject Heading: Evidence based practice

Keywords: Methods, Systematic Review, STATISTICS & RESEARCH METHODS

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092243 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 46

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092243 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/


For peer review only

1

Investigation of trial registration as part of a research integrity assessment of 
randomized controlled trials in COVID-19 evidence syntheses: a meta-
epidemiological study

Authors

Tamara Pscheidl1, Florencia Weber1, Emma Sydenham2, Patrick Meybohm1, Stephanie 

Weibel1*

Affiliations

1 University Hospital Würzburg, Department of Anaesthesiology, Intensive Care, Emergency 

and Pain Medicine, Oberdürrbacher Str. 6, 97080, Würzburg, Germany.

2 Cochrane Central Editorial Service, Cochrane, London, UK

* Corresponding author: PD Dr. rer. nat. Stephanie Weibel, University Hospital Würzburg, 

Department of Anaesthesiology, Intensive Care, Emergency and Pain Medicine, 

Oberdürrbacher Str. 6, 97080, Würzburg, Germany. Contact: weibel_s@ukw.de 

Page 2 of 46

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092243 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

mailto:weibel_s@ukw.de
http://bmjopen.bmj.com/


For peer review only

2

Abstract 

Objectives Prospective registration of randomised controlled trials (RCTs) is an international 

standard of good clinical practice but is often neglected by evidence synthesis producers. This 

study aims to assess prospective registration of RCTs included in evidence syntheses as part 

of a research integrity assessment and examine its impact on the study pool.

Design Meta-epidemiological study.

Data sources COVID-19 Cochrane Reviews (CRs) and non-Cochrane systematic reviews 

(SRs) in Medline via PubMed up to June 9, 2022. 

Eligibility criteria RCTs from CRs and SRs evaluating 13 investigational medicinal products 

for SARS-CoV-2 and COVID-19.

Data extraction and synthesis We assessed prospective trial registration in RCTs according 

to the domain 2 of the Research Integrity Assessment (RIA) tool. Prospective registration is 

defined as registration before participant enrolment. We extracted the trial registration number, 

registration date, study start date, and inconsistencies in dates between study report and 

registration. RCTs were categorized as ‘no concern’, ‘awaiting classification’, and ‘exclude’. 

We also analyzed the relationship between study settings, publishing journals and prospective 

registration.

Results We included 188 RCTs. In the primary study report, 91% reported a trial registration 

number. In 84 RCTs, either not or retrospectively registered or with missing or inconsistent 

dates, we searched and/or contacted study authors for prospective registrations, resolving 17 

RCTs. Ultimately, 58% of RCTs were prospectively registered and considered as ‘no concern’, 

15% were ‘awaiting classification’ due to inconsistent or missing information, and 27% were 

either not registered or retrospectively registered and categorized as ‘exclude’. Prospective 

registration was higher in larger or international multi-centre RCTs and in RCTs conducted in 

Europe.

Conclusions If prospective trial registration is required for inclusion in evidence syntheses, 

only six out of ten COVID-19-RCTs would be eligible. Restricting eligibility to prospectively 

registered RCTs would include most large and international multi-centre RCTs but exclude 

many smaller and non-European RCTs.  

Protocol registration
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The protocol is available on OSF (https://osf.io/3bzeg).
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Strength and limitations of this study

• This study comprehensively evaluates the registration status of 188 COVID-19 

randomized controlled trials (RCTs), offering a thorough analysis of prospective trial 

registration practices using the Research Integrity Assessment (RIA) tool.

• The study incorporates active searches and author inquiries to resolve missing or 

inconsistent registration details, enhancing the accuracy of the classification process.

• Differences in international definitions of prospective registration present challenges in 

classifying RCTs consistently, impacting the study’s ability to provide a unified 

assessment.

• The study's reliance on the submission dates published by ClinicalTrials.gov highlights 

the limitations of registry transparency, as not all registries provide this crucial 

information, potentially leading to classification errors in prospective registration status.

• This study focuses exclusively on trial registration practices, without considering other 

factors of research integrity, such as trial conduct, which could also influence the 

outcomes of evidence synthesis.

Keywords

Randomized controlled trial, trial registration, evidence synthesis, systematic review, research 

integrity
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Background

The basis for reliable results in evidence syntheses is the knowledge of the trustworthiness of 

the underlying research evidence base. Research that follows the principles of research 

integrity ensures trustworthiness. To date, producers of evidence syntheses have not routinely 

assessed the research integrity of the studies included in their evidence syntheses. Critical 

appraisal tools, like the Cochrane Risk of Bias tool 2 (RoB 2), and approaches such as the 

Grading of Recommendations, Assessment, Development and Evaluation (GRADE), evaluate 

the internal and external validity of study results.1 2 However, they do not necessarily address 

aspects of research integrity. Thus far, there is an ongoing debate on how to appraise research 

integrity, and several projects are ongoing to develop trustworthiness screening and research 

integrity assessment tools for producers of evidence syntheses.3-5

Most researchers associate research integrity with the use of honest and verifiable methods in 

proposing, performing, and evaluating research, but research integrity also comprises 

adhering to national, international and commonly accepted guidelines, regulations, norms or 

standards.6 Prospective trial registration is one important international standard for randomized 

controlled trials (RCTs), which should be discussed for its value in the research integrity (RI) 

assessment of trials included in evidence synthesis. In 2004 and 2005, the International 

Committee of Medical Journal Editors (ICMJE) and the World Health Organization (WHO) 

require prospective trial registration which is defined as registration before enrolment of the 

first participant.7 8 The Declaration of Helsinki has stated prospective trial registration is 

required since 2008.9 According to the Consolidated Standards of Reporting Trials (CONSORT 

2010) statement, information on trial registration should be included when reporting a RCT, 

i.e. item 23.10 The key goals of prospective registration are to prevent selective reporting of 

outcomes and to establish a publicly accessible and searchable database for patients and the 

public, researchers, funders, and ethics committees, containing a minimum set of structured 

information about all ongoing and completed trials.11 12 Given the relevance and benefit of 

prospective trial registration for the public, it is unclear why producers of evidence syntheses 

have thus far largely ignored when RCTs are not prospectively registered. There is no 

guidance on how prospective trial registration of RCTs should be assessed and handled within 

evidence syntheses, and it remains unclear what impact the exclusion of non- or 

retrospectively registered RCTs may have on conclusions of evidence syntheses. 

This article is part of a meta-epidemiological study which applies a novel and non-validated 

research integrity assessment (RIA) tool,13 designed for RCTs included in evidence synthesis, 

to a pool of RCTs included in COVID-19 systematic reviews. The original RIA tool is available 

elsewhere.13 In the present study, we focus on the assessment of the second domain of the 

RIA tool, i.e. prospective trial registration of RCTs. We present reporting of trial registration in 
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the study reports of COVID-19 RCTs, provide guidance for producers of evidence synthesis 

on how to assess trial registration in RCTs, and discuss the feasibility of the tool for its use in 

evidence synthesis. 

Page 7 of 46

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092243 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

7

Methods

The protocol for the meta-epidemiological study has been published, including the search for 

RCTs and the assessment of prospective trial registration (https://osf.io/3bzeg). We extracted 

and analyzed additional study data which was not prospectively planned, but designed post 

hoc to describe the study pool in detail. Additional analyses are indicated as such.

Selection of RCTs for assessment with the RIA tool

We searched for Cochrane reviews (CRs) and non-Cochrane systematic reviews (SRs) with 

or without meta-analysis evaluating 13 interventions for the prevention or treatment of SARS-

CoV-2 infection and COVID-19 in humans, irrespective of SARS-CoV-2 diagnosis, disease 

severity or treatment setting. Pairwise and network meta-analyses were eligible. We included 

full text, peer-reviewed journal publications of systematic reviews. Preprints of systematic 

reviews, scoping reviews and narrative reviews were not eligible. We restricted the inclusion 

to publications in English due to limited resources. Further details on inclusion criteria of CRs 

and SRs in terms of population, interventions, and comparators are described in the protocol 

(https://osf.io/3bzeg).

Two reviewers independently searched for all eligible CRs and SRs with regard to study 

design, population and relevant interventions in PubMed to 09 June 2022. The search strategy 

is provided in Supplemental File 1. One reviewer selected the CR (or its update) and the SR 

(or its update) to each of the relevant interventions with the largest RCT pool based on the 

most recent search date or the broadest inclusion criteria. The study pool of RCTs which 

underwent further testing for RIA consisted of the primary studies included in the eligible 

systematic reviews. RCTs published as journal publications, preprints, or unpublished with 

results posted in trial registries were eligible. We did not combine different reports of the same 

study (such as journal publications, preprints, and trial registration records) identified in the 

various systematic reviews. Instead, each report was assessed separately, as it was included 

in the original systematic review. 

In the present study, we excluded retracted RCTs (i.e. first domain of the RIA) and studies 

which were incorrectly included in the selected systematic reviews as RCTs, although the 

studies clearly stated that a non-randomized study design was used. The remaining RCTs 

were assessed in this study. We documented the screening and selection process of 

systematic reviews and RCTs in a PRISMA flow diagram including reasons for exclusion at 

the full-text screening stage.
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Data extraction of study characteristics 

One reviewer (i.e. the third reviewer in the meta-epidemiological RIA study, SW) extracted 

details on trial registration for all RCTs included in this study from the primary study reports, 

supplemental materials, study protocols, and trial registration records up to April 2023. Where 

available, original data extractions and assessments made by two independent reviewers on 

prospective trial registration in the RIA study were used and checked by the third reviewer 

(SW). If double extracted data were not available (i.e. for RCTs which previously did not pass 

domain 1 of the RIA), or if discrepant extractions between pairs of reviewers occurred, a third 

reviewer (SW) extracted missing data or solved conflicts for this study.

Originally, the second domain of the RIA on trial registration included three items for the 

assessment of RCTs,13 i.e. (1) reporting of trial registration with registration number, (2) 

prospective registration based on the registration date reported in the registration record (e.g., 

date information posted on the registry and date information submitted to the registry) and 

study start dates reported in the primary study report and in the registration record, and (3) 

inconsistencies in study dates reported in the primary study report and in the trial registration 

records. We also extracted the following information of all RCTs, i.e. number of identified trial 

registrations per RCT, study completion date (i.e., the longest reported in any study report), 

sample size, setting (single-centre vs national multi-centre vs international multi-centre), 

location (i.e. country) where the RCT was conducted, and the name of the journal, preprint 

server or registry where study results were published. 

Assessment of trial registration in RCTs

1. Reporting of trial registration

We investigated whether the RCTs included information on trial registration in the primary 

study report. To identify trial registration record(s)/number(s), we searched the primary study 

report (i.e., preprint or journal publication) and the study protocol. In cases where we were not 

able to identify a trial registration number, we actively searched for registration records in 

national registries, according to the countries where the studies were conducted, and in 

international registries (e.g., ISRCTN, ClinicalTrials.gov). If we could not identify any trial 

registration, we contacted the study authors. All RCTs for which we were able to ascertain a 

registration number were categorized as ‘registered RCTs’.

2. Prospective trial registration

We adopted the WHO definition of prospective trial registration, defined as registration before 

or on the same date of the first participant's enrolment (e.g., study start). Registration after the 
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study start date was deemed to be retrospective registration. We used either the date when 

the registration was submitted to the registry or when the registration was posted on the 

registry as the date of trial registration. The submission date of the registration details was only 

reported on ClinicalTrials.gov. The study start date was extracted from the primary study report 

and the registration record. In case of missing study start date, we contacted the study authors. 

In cases of retrospective trial registrations, we actively searched for additional registration 

records in national registries according to the countries where the study was conducted, and 

in international registries (e.g., ISRCTN, ClinicalTrials.gov), and assessed study start and 

registration date. 

3. Inconsistency in details of study dates

We investigated consistency of study dates reported in the primary study report and trial 

registration records. In case of inconsistencies which has an impact on the classification of a 

prospectively or retrospectively registered study, we contacted the study authors.

RIA judgement of RCTs considering trial registration

Prospectively registered RCTs without inconsistencies in study reports and registration records 

were rated as ‘no concern‘ (i.e., considered eligible for evidence synthesis). Retrospectively 

registered or non-registered RCTs were rated as ‘exclude’ (i.e., considered not eligible for 

evidence synthesis). If there were any inconsistencies, insufficient information or serious 

concerns, RCTs were classified as ’awaiting classification’ (i.e. considered ineligible for 

evidence synthesis until clarification). 

Authors of the RCTs were contacted if trial registration was not reported in the primary study 

report, information on study start dates was missing or in case of inconsistencies between 

study report and registration record. Authors of unpublished RCTs (i.e. only trial registration 

records available) were not contacted, since those studies cannot be adequately assessed 

with current RIA items comparing journal publications or preprints with trial registration records. 

Authors had 14 days to respond. If a study author provided complete information and confirmed 

prospective registration, the RCT was upgraded to ‘no concern’. Study authors, who did not 

provide any feedback, were reminded via E-mail and were given an additional seven days to 

reply. The categorization of the RCTs remained ‘awaiting classification’, if incomplete or no 

response was received. 

Assessment of the journal policies, indexing for MEDLINE, and potentially predatory behaviour

In this study, we also extracted and assessed details of the journal which published the RCTs 

of interest. This assessment was not included in the original RIA. Additionally extracted and 
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assessed items did not change the RI assessment for the trial registration domain in this study. 

For all journals that published an eligible RCT for this study, we ascertained if the ICMJE 

guideline concerning prospective trial registration12 was a prerequisite for publication in this 

journal. We conducted a search from August 28th to August 30th, 2023, to check whether the 

journal was listed on the ICMJE website. The listed date on the website was considered the 

start date when the ICMJE guidelines were included in the journal’s editorial policies. If the 

start date or the journal was not listed on the ICMJE website, we gathered the information 

either by checking the journal's homepage or by contacting the journal's editorial team via E-

mail.If the information was unavailable or we did not get an E-mail response, we conjectured 

that these journals do not comply with ICMJE recommendations for prospective trial 

registration. Next, we compared the date when ICMJE criteria were included in the journals' 

editorial policies with the publication date of the corresponding RCTs to assess whether 

following ICMJE guidelines has an impact on the frequency of published prospective registered 

RCTs. If the information obtained from the homepage or via E-mail contact with regards to 

prospective trial registration was uncertain, journals were classified ‘unclear’; otherwise ‘yes’ 

or ‘no’. If the journal's policies state that the ICMJE guideline concerning prospective trial 

registration is only recommended but not binding, the journal policy was classified as ‘not 

mandatory’. The relevant information from all E-mail responses are provided elsewhere.14 

Indexing for MEDLINE in the National Library of Medicine (NLM) Catalog,15 achieving a high 

level in the Norwegian Register for Scientific Journals, Series and Publishers (Norwegian 

Register),16 as well as not appearing on Beall's list17 are considered as quality criteria for 

scientific journals or publishers and were subsequently analysed for all eligible RCTs. We 

conducted a search in the NLM Catalog from September 1st to September 8th 2023. We 

checked an indexing for MEDLINE by following the link for the journal's entry in the NLM 

Catalog, available in the publication's record in PubMed or we directly searched for the 

journal's name in the NLM Catalog.15 Journals that are ‘Currently not indexed for MEDLINE’ 

do not meet all criteria for indexing or are not entitled as a biomedical journal. All indexed 

journals were assessed by MEDLINE's Literature Selection Technical Review Committee. 

Beall's blacklists for potential standalone predatory journals and publishers were checked by 

searching the journals' or publishers' names on it from August 7th to September 8th 2023 17. 

Categories ‘yes’ and ‘no’ also apply for the journals listed or not listed on Beall's list 

respectively. Journals and publishers originally listed on Jeffrey Beall's predatory list, lastly 

updated 2017, but removed by the present anonymous administrator, retrieved the annotation 

‘yes (original Beall's list 2017)’. We further checked the quality of journals and publishers in 

the Norwegian Register.16 This register has established two ranking lists: one for journals, 

including standalone journals and journals released by publishers, and one list for publishers 

only. On October 5th 2023, we checked the journals' levels for the year 2023 by searching the 
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journals' names or International Standard Serial Numbers (ISSNs). Assessment and ranking 

of journals and publishers have been made by a committee comprised of several experts and 

can lie between level X, 0, 1 and 2. Journals ranked level 1 or level 2 are approved scientific 

journals from the Norwegian Register. Level 2 comprises journals that fulfil all predefined 

criteria and level 1 includes all those, which comply with the minimum scientific requirements 

(e.g. external peer review, scientific editorial board and minimum national authorship).16 18 A 

level 0 journal does not satisfy the minimum requirements hence is considered to be not 

approved by the Norwegian Register. If a journal was put on the level X list, the committee is 

in doubt about the scientific quality and uncertain about approval or rejection since researchers 

reported predatory experiences about them.16 19

Statistical analysis and presentation of data

This study has been designed to facilitate a descriptive data analysis. We did not perform any 

statistical hypothesis testing, as this part of the study was not prospectively planned but 

designed post hoc to disseminate relevant findings. We compared the categories of RCTs 

assessed as ‘no concern’ to ‘awaiting classification’ and ‘exclude’, regarding registration details 

(i.e. time from registration or submission to study start), study duration, sample size, setting, 

location, and details on the publishing journal (see above). Descriptive statistics and frequency 

tables were used to present categorical variables (e.g., setting, location, sample size of < 100, 

≥ 100 to 200, and ≥ 200 participants, and journal details). Median and interquartile ranges 

(IQR) were calculated for continuous variables (e.g., time from registration to study start, time 

from submission to study start, study duration, and sample size). 

Due to the large number of studies, we only referenced individual studies in the following 

results section if less than ten studies are referred to. Data and digital object identifiers (doi) 

for all individual studies are available online.14

Patient and Public Involvement

Patients and/or the public were not involved in the design, conduct, reporting, or dissemination 

plans of our research.
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Results

A total of 206 RCTs included in 23 evidence syntheses (i.e. 13 CRs and ten SRs, referenced 

in Supplemental File 2) investigating interventions of interest for treatment or prevention of 

SARS-CoV-2 infection were identified by our search. A PRISMA flow diagram is shown in 

Supplemental File 3. We included 188 RCTs in this study and excluded eight retracted RCTs 

and ten studies which turned out to be non-randomized studies. Of 188 RCTs, 149 were 

published in journals, 33 were published on a preprint server, and the remaining six RCTs were 

unpublished with results only posted on a trial registration database. References and all 

baseline details of included RCTs reported in the following (i.e. trial registration details, sample 

size, setting, country, and journal information) are available elsewhere.14

Of 188 RCTs, 165 published RCTs have reported at least one trial registration number in the 

primary study report (i.e. journal publication or preprint), six were trial registrations with results 

not published as article, and the remaining 17 RCTs did not report any trial registration number 

in the primary study report (Table 1). 
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Table 1: Reporting and identification of trial registration details in RCTs (n = 188)

Registration details RCTs, n (%)
Reporting of registration number (n = 188)
Reported in primary study report* 165 (88%)
Not reported in primary study report* 17 (9%)

Registrations identified by active 
search/author request 

5

No registration identified 12
Not published, only registration record 
available as primary study report*

6 (3%)

Number of registrations per RCT (n = 176a)
One registration record 116 (66%)
Two registration records 49 (28%)

Only one registration number reported 
in the publication (second identified by 
active search)

36

All reported in the publication 13
≥ three registration records 11 (6%)

Only up to two registration numbers 
reported in the publication (third 
identified by active search)

9

All reported in the publication 2
Registry (location) (n = 249b)
ClinicalTrials.gov (US, international) 142
EUCTR (European Union) 56
ISRCTN (WHO, international) 15
IRCT (Iran) 12
ChiCTR (China) 9
CTRI (India) 6
ReBEC (Brazil) 5
REec (Spain) 2
INA (Indonesia) 1
SCTR (Saudi Arabia) 1

Abbreviations: Randomized controlled trials (RCTs), EU Clinical Trials Register (EUCTR), International 
Standard Randomised Controlled Trial Number (ISRCTN), Iranian Registry of Clinical Trials (IRCT), 
Chinese Clinical Study Register (ChiCTR), Clinical Trials Registry India (CTRI), Brazilian Registry of 
Clinical Trials (ReBec), Spanish Clinical Study Registry [Registro Español de Estudios Clínicos] (REec), 
Indonesia Clinical Research Registry (INA), Saudi Clinical Study Registry (SCTR)

Footnotes: 

* Primary study report = publication/preprint or registration record, if RCT unpublished

a Registrations identified via publication, active search, or author request

b The number of registrations exceeds the total number of RCTs due to multiple registrations per RCT. 
We identified a total number of 249 on 176 RCTs.
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Of the 17 RCTs which did not report any trial registration number in the publication, we actively 

searched in national and international trial registries and contacted the study authors to identify 

trial registrations. Active searching for trial registrations helped to classify four RCTs, one as 

prospective (Sekhavati-2020) and three as retrospective registrations (Chachar-2020, 

Chowdhury-2021, Purwati-2021). Two of the registrations were identified in national registers 

and the other two in ClinicalTrials.gov. Author requests for the remaining 13 RCTs helped to 

classify one RCT as retrospective registration (Mareev-2021) and one study author confirmed 

that the RCT has not been registered (Podder-2020). Eleven of 13 (77%) study authors did not 

respond to our request, were not available, or the study authors did not provide sufficient 

details on trial registration. 

Of the 165 RCTs reporting at least one registration number in the publication, initially, 98 RCTs 

were prospectively registered, 36 were retrospectively registered and 31 had inconsistencies 

or missing information. Active searches for additional trial registrations in the 36 retrospectively 

registered RCTs helped to classify three RCTs with additional registrations in EU Clinical Trials 

Register (EUCTR) as prospective registrations (Gupta-2021a, Gupta-2021b, Hermine-2021). 

Author requests for the 31 studies with missing or inconsistent information helped to classify 

seven studies as prospective registrations (AlQahtani-2021, Baldeón-2022, Bégin-2021, Kirti-

2021, Salama-2021, Sancho-López-2021, Somersan-Karakaya-2022) and two studies as 

retrospective registrations (Corral-Gudino-2021, Gonzalez-2021). Twenty-two of 31 (71%) 

study authors did not respond to requests or were not available. 

Altogether we investigated 84 RCTs, with an active search for additional trial registrations in 

53 RCTs and author requests in 44 RCTs with a response rate of 25%. Finally, 176 RCTs were 

deemed as registered RCTs, whereas the twelve RCTs without any identified registration were 

referred to as ‘not registered’.

The majority of the 176 registered RCTs were registered in at least one of ten national or 

international clinical trials registries, most frequently in ClinicalTrials.gov, followed by the 

EUCTR and the UK's trial register ‘International Standard Randomised Controlled Trial 

Number’ (ISRCTN) (Table 1). One hundred sixteen RCTs were registered once, while 49 RCTs 

were registered twice and 11 RCTs three times or more (Table 1). The second and third 

registration records were mostly not reported in the publications, but were identified via records 

in ClinicalTrials.gov or ISRCTN, or the study protocol (Table 1).

After completion of our investigations, we assessed 109 RCTs as prospectively registered 

based on dates provided in trial registration records and publications, and classified these 

RCTs as ‘no concern’. In 25 of 109 RCTs, prospective registration could only be identified 

based on the date of submission to the registry rather than the registration date of the trial 
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registration record. Two RCTs had a retroactively prospective registration according to history 

data with a change in study start date from retrospective to prospective during the course of 

the study (Alemany-2022, Ramakrishnan-2021). RCTs considered as ‘exclude’ comprise 12 

RCTs which were not registered and 39 retrospectively registered RCTs. Among the 39 

retrospectively registered RCTs, 16 were registered within 30 days after study start, 12 were 

registered after 30 days (but before study completion), and 11 were registered after study 

completion. Of 28 RCTs held in ‘awaiting classification’ 13 had inconsistent information on 

study start dates between publication and registration record, eight had missing information on 

study start dates (Derde-2021, Entrenas Castillo-2020, Farahani-2020, Jamaati-2021, Li-2021, 

Portal-Celhay-2021, Rastogi-2020, Stone-2020), six were unpublished but registered trials 

(CJWT629A12301, NCT04335552, NCT04385199, NCT04392141, NCT04407507, 

NCT04421404), and one had an inaccessible registration record (Sabicio-2021).

The median time between registration and study start (time point = 0) varied: -3 days (IQR -10 

to 0) for prospectively registered RCTs, 2 days (IQR -3 to 12) for unclear registrations, and 41 

days (IQR 15 to 101) for retrospectively registered RCTs (Table 2). Prospectively registered 

RCTs had more participants and longer study durations than non- or retrospectively registered 

RCTs or RCTs held in ‘awaiting classification’ (Table 2). In large RCTs (≥ 200 participants), 

83% were prospectively registered, compared to 25% of small RCTs (< 100 participants) 

(Table 2). Among 'no concern' RCTs, 14% had fewer than 100 participants; in 'awaiting 

classification' and 'exclude' groups, 18% and 20% had 200 or more participants (Table 2). 

Ninety-seven percent of international multi-centre RCTs and 64% of national multi-centre 

RCTs were prospectively registered, while only 30% of single-centre RCTs were (Table 2). In 

'no concern' RCTs, 18% were single-centre; in 'awaiting classification' and 'exclude' groups, 

4% and 0% were international multi-centre. In Europe, 83% of national multi- and single-centre 

RCTs were prospectively registered, compared to about 50% in South and North America, and 

about 30% in Asia and Africa (Table 2). Half of 'awaiting classification' and 47% of 'exclude' 

RCTs were conducted in Asia.
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Table 2: Characteristics of RCTs classified as ‘no concern’, ‘awaiting classification’, 
and ‘exclude’ (n = 188)

Study characteristics
No concern
 
(n = 109)

Awaiting 
classification
(n = 28)

Exclude 

(n = 51)
Time between registration and study start (days)a

Median (IQR) -3 (-10 to 0) 2 (-3 to 12) 41 (15 to 101)
No information 0 1 0b

Time between submission and study start (days)a

Median (IQR) -8 (-17 to -4) -3 (-13 to 5) 23 (9 to 88)
No information 22 12 9b

Study duration (days)a

Median (IQR) 281 (114 to 723) 129 (72 to 254) 114 (76 to 187)
No information 10 1 4
Sample size; randomized participants.
Median (IQR) 400 (131 to 799) 68 (33 to 124) 89 (58 to 155)

Less than 100 participants (n = 
60)

15 19 26

100 to less than 200 participants 
(n = 40)

21 4 15

200 or more participants (n = 88) 73 5 10
Setting and location
Multi-centre, international (n = 32) 31 1 0 
Multi-centre, national (n = 90) 58 10 22 

Asia 9 5 8
Europe 30 0 6
North America 9 5 4
Africa 1 0 0
South America 9 0 4

Single-centre (n = 66) 20 17 29 
Asia 8 9 16
Europe 4 1 0
North America 2 3 1
Africa 2 2 5
South America 4 2 7

Abbreviations: Randomized controlled trials (RCTs), IQR = interquartile range 

Footnotes:
a According to dates from the registration record; in case of multiple registrations, we used the trial 
registration record referenced in the publication. Time was measured between submission/registration 
and study start. Study start was defined as time point 0. Negative days indicate ’registration/submission 
before study start’ and positive days indicate ’registration/submission after study start’.
b Only registered studies and according to registration record
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Of 188 RCTs, 149 published in journals were analyzed: 90 were prospectively registered ('no 

concern'), 15 had inconsistent/missing data ('awaiting classification'), and 44 were not or 

retrospectively registered ('exclude') (Table 3). In ICMJE-compliant journals, 69% of RCTs 

were prospectively registered, compared to 26% in non-ICMJE journals. (Table 3). Among 'no 

concern' RCTs, 91% were published in ICMJE-compliant journals, versus 60% of 'awaiting 

classification' and 61% of 'exclude' RCTs. In MEDLINE-indexed journals, 64% of RCTs were 

prospectively registered, compared to 40% in non-indexed journals. (Table 3). Among 'no 

concern' RCTs, 91% were published in MEDLINE-indexed journals, compared to 93% of 

'awaiting classification' and 75% of 'exclude' RCTs. None of the RCTs was published in a level 

X Norwegian Register journal. One journal (i.e., Internal and Emergency Medicine) that 

published a RCT (Pouladzadeh-2021) assessed as ‘exclude’ was ranked level 0. Of 78 RCTs 

published in level 2 journals, 87% were prospectively registered, compared to 21% of 56 RCTs 

in level 1 (Table 3). Among 'no concern' RCTs, 76% were published in level 2 journals, 

compared to 7% of 'awaiting classification' and 20% of 'exclude'. Fourteen journals were 

unlisted or not assessed, publishing eleven 'exclude' and three 'no concern' RCTs. Four 

journals (i.e., International Journal of Science, Paripex Indian Journal of Research, Nutrients, 

and Journal of Clinical Medicine) on Beall’s list published five RCTs: three either not or 

retrospectively registered (Chachar-2020, Kishoria-2020, Sánchez-Zuno-2021), one 

prospectively registered (Song-2021), and one 'awaiting classification' (Sabico-2021) (Table 

3).
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Table 3: Journal characteristics publishing RCTs classified as ‘no concern’, ‘awaiting 
classification’, and ‘exclude’ (n = 149)

Journal characteristics No concern 

(n=90)

Awaiting 
classificatio
n (n=15)

Exclude 

(n=44)a

Adherence to ICMJE recommendations
Published by journal following ICMJE 
recommendationsb 

82 9 27 

Published at or after the date the journal starts 
to follow ICMJE recommendations

74 5 22

Published before the date the journal starts to 
follow ICMJE recommendations

1 0 2

Unknown when the journal starts to follow 7 4 3
Published by journal not (mandatorily) following 
ICMJE recommendationsb or with insufficient 
information 

8 6 17 

MEDLINE indexing
Published by journal indexed for MEDLINE 82 14 33 
Published by journal currently not indexed for 
MEDLINE

8 1 11 

Level within the Norwegian Registerc

Level X 0 0 0
Level 0 0 0 1 
Level 1 19 14 23 
Level 2 68 1 9 
Not listed or currently not assessed 3 0 11 
Listed on Beall’s list
Published by journals / publishers not listed on 
Beall’s list

89 14 41 

Published by predatory journals / publishers 
according to Beall’s list

1 1 3 

Abbreviations: International Committee of Medical Journal Editors (ICMJE), randomized controlled 
trial (RCT)

Footnotes:
a Including 33 retrospectively registered RCTs and 11 non-registered RCTs

b Information on homepage / via E-mail contact regarding prospective trial registration, or journal listed 
on ICMJE list

c The Norwegian Register’s ranking system includes levels X, 0, 1, and 2. Level 1 and 2 journals are 
approved, with Level 2 meeting all criteria and Level 1 meeting the minimum requirements. Level 0 
journals do not meet the standards, while Level X indicates uncertainty due to concerns about 
predatory practices.
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Discussion

In our assessment including 188 COVID-19 RCTs nine out of ten reported at least one trial 

registration number, and one in ten RCTs did not report any registration details. Active 

searches or author requests in 84 RCTs, which were either not or retrospectively registered or 

with inconsistent or missing information on study start dates, resolved about 20% of cases, 

resulting in 11 prospective and six retrospective registrations. Ultimately, only 58% of the 188 

RCTs were prospectively registered and fully eligible for evidence synthesis according to the 

RIA tool. The remaining RCTs were deemed not eligible for evidence synthesis due to lack of 

registration, retrospective registration, missing information, or inconsistencies. 

Nevertheless, our study showed a substantial increase in prospective trial registration in 

COVID-19 studies compared to earlier years.20 21 Al-Durra et al, for example, investigated 

about 10,000 manuscripts of RCTs published in more than 2,000 journals in 2018 and found 

that 42% complied with prospective trial registration.20 In the context of RIA, evidence 

syntheses examining RCTs published before the COVID-19 pandemic would include even 

fewer prospectively registered studies, resulting in an even smaller study pool.

Definitions of prospective registration vary internationally, hampering classification for 

evidence synthesis producers. Among the 39 retrospectively registered RCTs, 16 were 

registered within 30 days after the study start, aligning with US and UK regulations.22 23 In 

contrast, we used the WHO and ICMJE definition of prospective registration which means 

registration before enrollment of the first participant.7 8 In this respect, international 

harmonization of clinical trials regulation would be helpful for classification. 

Additional challenges in assessing trial registration include inconsistencies in study dates 

between registration and publication as well as multiple registrations or unclear primary sites 

in multi-centre RCTs. Reporting of trial registration details, including study dates and primary 

sites, should be improved. ClinicalTrials.gov is the only registry publishing submission dates. 

In 20% of the RCTs, prospective registration could only be identified based on the submission 

date. Submission dates are crucial for accurate classification, as delays in processing 

submissions can be expected during crisis times, such as the COVID-19 pandemic. We 

suggest that all clinical trial registries should publish submission dates of complete 

registrations. 

Two RCTs in our sample changed their study start date at later time points, altering their 

classification from retrospective to prospective registration. A recent study measured the rate 

of ‘retroactively prospective’ trials in ClinicalTrials.gov in 2015,24 and identified 2% of all clinical 

trials in a sample of 11,908 trials. While these changes to the start date could be mistakes or 

legitimate edits based on the most up-to-date information, they could also indicate a 
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retrospectively registered trial that has been made to appear as a prospectively registered trial, 

which represents scientific flaw and would lead to biases unapparent to producers of evidence 

syntheses.24 For RI assessments in evidence synthesis, we need a consensus on handling 

'retroactively prospective' RCTs in evidence synthesis. 

We contacted the authors of 44 RCTs that either lacked a reported trial registration number or 

had inconsistent or missing information regarding registration or study dates. However, the 

response rate was only 25%. Out of the 11 RCTs that did respond, seven could be classified 

as prospectively registered. This suggests a risk that a significant number of inconclusive RCTs 

are prospectively registered but may have been incorrectly excluded in the RIA. We believe 

that responsiveness in correspondence is a key indicator of trustworthiness, while a lack of 

response undermines it. Accountability and transparency are crucial for research integrity. 

RCTs that fail to transparently report essential trial registration details or refuse to share this 

information upon request raise concerns about their research integrity. 

Producing evidence syntheses can be time-consuming and costly. It is particularly challenging 

to review poorly reported clinical trials that do not adhere to international standards. How 

thoroughly should evidence synthesis producers examine these trials? The process becomes 

even more labor-intensive when it involves contacting authors, searching for additional 

registrations, clarifying inconsistencies, and checking historical data in trial registries. While 

trial registration is easier to verify compared to other aspects such as ethics approval25 or data 

authenticity—which is nearly impossible to verify without statistical expertise—clear guidance 

for evidence synthesis producers on the components and extent of the assessment are still 

needed. 

Trinquart et al showed higher registration rates for industry-supported and larger RCTs, and 

Al-Durra et al revealed a relation between the prospective registration of clinical trials and the 

trial registry, region, condition, funding, trial size, interval between registration and paper 

submission dates, impact factor, and ICMJE membership of the publishing journal.20 26 In our 

study, restricting eligibility to prospectively registered RCTs would include 83% of large RCTs 

and 97% of international multi-centre RCTs, but exclude many smaller and non-European 

studies. We should consider whether this restriction would be useful, particularly for rapid 

reviews. However, future studies should examine the consequences of such restrictions on 

diversity of the evidence base. 

In our study, a publication in a journal following the ICMJE recommendation or indexed for 

MEDLINE is not a reliable indicator for prospective registration, as 30-40% of RCTs in such 

journals are retrospectively registered. Only publication in level 2 journals of the Norwegian 

Register appears to be associated with prospective registration. Level 2 is the highest level, 

whereas level 1, where most of the journals publishing the not prospectively registered RCTs 
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were placed, is considered to satisfy the minimum requirement to be counted as scientific 

(external peer review, scientific editorial board and minimum national authorship).27 It should 

be considered whether the Norwegian Register should be included as an indicator of 

trustworthiness in an RI assessment.

Our study has several limitations. First, RIA is limited to systematic reviews of more recently 

conducted RCTs. Second, our study is limited to a RIA of COVID-19 RCTs. Therefore, 

generalizability to other time periods or other medical fields is limited. Third, lack of statistical 

testing, considering the absence of prospective planning, is another limitation of this work 

hindering strong conclusions on any reported association between study characteristics and 

prospective registration.

We face the challenge of how to handle studies without prospective registration in research 

integrity assessments conducted within evidence syntheses. In RIA, all RCTs without 

prospective registration have been excluded, regardless of other aspects such as ethics or 

data trustworthiness. We have chosen a hierarchical approach to work more efficiently. This 

approach was based on the assumption that restricting to prospective RCTs would not result 

in the loss of large, well-conducted trials. In contrast, TRACT, another trustworthiness 

checklists, assesses RCTs without prospective registration (and published after 2010) as 

‘major concern’ triggering a more thorough investigation, including assessment of original 

individual participant data.3 A third Trustworthiness Screening Tool (TST) developed by the 

Cochrane Pregnancy and Childbirth Group places RCTs without prospective registration (and 

published after 2010) in the "awaiting classification" category, meaning they do not contribute 

to evidence synthesis findings.4 The key question for the research community is whether the 

study pool should be restricted to prospectively registered RCTs or whether prospective 

registration should be viewed as part of a broader, more holistic approach in a research 

integrity assessment, encompassing ethics and governance, to prevent the exclusion of 

relevant RCTs. 

Handling non-prospectively registered studies in evidence synthesis can have an educational 

effect on future RCTs. Since registration is embedded in the CONSORT statement and is an 

international principle, excluding non-registered studies is justified. However, the definition of 

retrospective registration is disputed—whether within 30 days to 6 weeks (as in the USA and 

formerly UK) or only after study completion. The fact is that studies without a prespecified 

analysis plan (or a protocol at a pinch), which most non- or retrospectively registered studies 

fall into, cannot be reliably assessed for risk of bias with the Cochrane RoB 2 tool,2 especially 

for the domain of selective outcome reporting, giving them theoretically a comparative 

advantage over prospectively registered studies. Only prospectively registered studies allow 

for the identification of selective outcome reporting resulting in a ‘high risk of bias’ assessment, 
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meaning that non- or retrospectively registered studies can never be rated as ‘high risk of bias’ 

in this domain.

Today, there is no justification for missing prospective registration. We, as producers of 

evidence synthesis, must consider this in our RI assessments. A fully reliable study must be 

prospectively registered. Only when such studies are no longer cited in systematic reviews and 

guidelines due to non-compliance with international standards, a shift in perspective can be 

forced, affecting funding and personal reputation. Journals also play a crucial role in the 

publication of these studies. Strict implementation of ICMJE guidelines could ensure that 

publication chances are minimized, thereby enforcing prospective registration. Prospective 

registration can be done with minimal financial and personnel resources from anywhere in the 

world in national or international registries.

Conclusion

If prospective trial registration is required for inclusion in evidence syntheses, only six of ten 

COVID-19 RCTs would be eligible. Reporting of registration details and study dates was 

insufficient in 15% of RCTs, and 27% of RCTs were not or retrospectively registered. The 

frequency of prospective registration varies by study setting and country. Restricting eligibility 

to prospectively registered COVID-19 RCTs would include the vast majority of large RCTs and 

international multi-centre RCTs but exclude many smaller and non-European studies. To our 

mind, a consensus is needed within the evidence synthesis community on whether a study 

pool should be restricted to prospectively registered RCTs. Currently, we argue in favor of 

restricting the study pool to prospectively registered RCTs (in systematic reviews of more 

recently conducted studies) because it aligns with international standards, is easy for trialists 

to implement and straightforward for systematic reviewers to assess, is essential for correctly 

assessing bias of a RCT, and speeds up the evidence synthesis process by excluding many 

small and poorly reported RCTs.
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List of abbreviations

ChiCTR Chinese Clinical Trial Register

CONSORT Consolidated Standards of Reporting Trials

COVID-19 Coronavirus disease 2019

CR Cochrane review

CTRI Clinical Trials Registry India

doi Data and digital object identifier

EUCTR EU Clinical Trials Register

GRADE Grading of Recommendations, Assessment, Development and 

Evaluation

ICMJE International Committee of Medical Journal Editors 

IRCT Iranian Registry of Clinical Trials 

ISRCTN International Standard Randomized Controlled Trial Number

ISSN International Standard Serial Numbers

NLM National Library of Medicine 

OSF Open Science Framework

RCT Randomized controlled trial

RI Research integrity

RIA Research integrity assessment

RoB Risk of Bias 

SARS-CoV-2 Severe acute respiratory syndrome coronavirus type 2

SR Systematic review

WHO World Health Organization
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Supplemental File 1: Search strategy for Cochrane reviews and non-Cochrane systematic 

reviews 

Search strategy (2022-06-09) 

COVID-19 and systematic review/meta-analysis: 

#1 Search: (2019 nCoV[tiab] OR 2019nCoV[tiab] OR corona virus[tiab] OR corona viruses[tiab] 

OR coronavirus[tiab] OR coronaviruses[tiab] OR COVID[tiab] OR COVID19[tiab] OR nCov 

2019[tiab] OR SARS-CoV2[tiab] OR SARS CoV-2[tiab] OR SARSCoV2[tiab] OR SARSCoV-

2[tiab] OR "COVID-19"[Mesh] OR "COVID-19 Testing"[Mesh] OR "COVID-19 Vaccines"[Mesh] 

OR "Coronavirus"[Mesh:NoExp] OR "Receptors, Coronavirus"[Mesh] OR "SARS-CoV-

2"[Mesh] OR "Spike Glycoprotein, Coronavirus"[Mesh]) NOT ("animals"[mh] NOT 

"humans"[mh]) NOT (editorial[pt] OR newspaper article[pt]) 

 

#2 Search: (systematic* [tiab] AND review [tiab]) OR Systematic overview* [tiab] OR Cochrane 

review* [tiab] OR systemic review* [tiab] OR scoping review [tiab] OR scoping literature review 

[tiab] OR mapping review [tiab] OR Umbrella review* [tiab] OR systematic review [pt] OR 

(review of reviews [tiab] OR overview of reviews [tiab]) OR meta-review [tiab] OR (integrative 

review [tiab] OR integrated review [tiab] OR integrative overview [tiab] OR meta- synthesis 

[tiab] OR metasynthesis [tiab] OR quantitative review [tiab] OR quantitative synthesis [tiab] OR 

research synthesis [tiab] OR meta-ethnography [tiab]) OR Systematic literature search [tiab] 

OR Systematic literature research [tiab] OR meta-analyses [tiab] OR metaanalyses [tiab] OR 

metaanalysis [tiab] OR meta-analysis [tiab] OR meta-analytic review [tiab] OR meta-analytical 

review [tiab] OR meta-analysis [pt] OR ((search* [tiab] OR medline [tiab] OR pubmed [tiab] OR 

embase [tiab] OR Cochrane [tiab] OR scopus [tiab] or web of science [tiab] OR sources of 

information [tiab] OR data sources [tiab] OR following databases [tiab]) AND (study selection 

[tiab] OR selection criteria [tiab] OR eligibility criteria [tiab] OR inclusion criteria [tiab] OR 

exclusion criteria [tiab])) 

 

#3 Search: LETTER [PT] OR EDITORIAL [PT] OR COMMENT [PT] OR CASE REPORTS [PT] 

OR HISTORICAL ARTICLE [PT] OR REPORT [TI] OR PROTOCOL [TI] OR PROTOCOLS [TI] 

 

#4 Search: #2 NOT #3 

 

#5 Search: #1 AND #4 
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Interventions:   

Ivermectin (source of search strategy: Popp M, Stegemann M, Metzendorf MI, Gould S, 

Kranke P, Meybohm P, et al. Ivermectin for preventing and treating COVID-19. Cochrane 

Database Syst Rev. Jul 28 2021;7:CD015017. doi:10.1002/14651858.CD015017.pub2)  

#6 Search: ivermectin*[Title/Abstract] OR stromectol*[Title/Abstract] OR 

mectizan*[Title/Abstract] OR "MK 933"[Title/Abstract] OR MK933[Title/Abstract] OR 

eqvalan*[Title/Abstract] OR soolantra*[Title/Abstract] OR sklice*[Title/Abstract] OR 

stromectal*[Title/Abstract] OR ivomec*[Title/Abstract] 

#7 Search: #5 AND #6 

  

Antibiotics (source of search strategy: Popp M, Stegemann M, Riemer M, Metzendorf MI, 

Romero CS, Mikolajewska A, et al. Antibiotics for the treatment of COVID-19. Cochrane 

Database Syst Rev. Oct 22 2021;10(10):Cd015025. doi:10.1002/14651858.Cd015025) 

#8 Search: antibio*[Title/Abstract] OR antimicrobi*[Title/Abstract] OR lactam*[Title/Abstract] 

OR monobactam*[Title/Abstract] OR penicillin*[Title/Abstract] OR Penizillin*[Title/Abstract] OR 

cephalospor*[Title/Abstract] OR macrolid*[Title/Abstract] OR tetrac*[Title/Abstract] OR 

Abramycin*[Title/Abstract] OR Abricycline[Title/Abstract] OR Achromycin[Title/Abstract] OR 

Agromicina[Title/Abstract] OR Ambramicina[Title/Abstract] OR Ambramycin[Title/Abstract] OR 

Amycin[Title/Abstract] OR "Bio‐tetra"[Title/Abstract] OR Biocycline[Title/Abstract] OR 

Cefracycline[Title/Abstract] OR Centet[Title/Abstract] OR Ciclibion[Title/Abstract] OR 

Copharlan[Title/Abstract] OR Criseociclina[Title/Abstract] OR Cyclomycin[Title/Abstract] OR 

Cyclopar[Title/Abstract] OR Democracin[Title/Abstract] OR Deschlorobiomycin[Title/Abstract] 

OR Hostacyclin[Title/Abstract] OR Lexacycline[Title/Abstract] OR Limecycline[Title/Abstract] 

OR Liquamycin[Title/Abstract] OR Mericycline[Title/Abstract] OR Micycline[Title/Abstract] OR 

Neocycline[Title/Abstract] OR Omegamycin*[Title/Abstract] OR Orlycyclin*[Title/Abstract] OR 

Panmycin[Title/Abstract] OR Piracaps[Title/Abstract] OR Polycyclin*[Title/Abstract] OR 

Polyotic[Title/Abstract] OR Purocyclina[Title/Abstract] OR Robitet[Title/Abstract] OR 

Roviciclina[Title/Abstract] OR Solvocin[Title/Abstract] OR Sumycin[Title/Abstract] OR 

Tetrabon[Title/Abstract] OR Tetradecin[Title/Abstract] OR Tetrafil[Title/Abstract] OR 

Tetraverin[Title/Abstract] OR Tsiklomistsin[Title/Abstract] OR Tsiklomitsin[Title/Abstract] OR 

Veracin[Title/Abstract] OR Vetacyclinum[Title/Abstract] OR Vetquamyc*[Title/Abstract] OR 

aminoglycosid*[Title/Abstract] OR lincosamid*[Title/Abstract] OR glycopeptid*[Title/Abstract] 

OR Amoxi*[Title/Abstract] OR Alfamox[Title/Abstract] OR Amodex[Title/Abstract] OR 

Amoksicillin*[Title/Abstract] OR Amophar[Title/Abstract] OR Amoran[Title/Abstract] OR 

Benzoral[Title/Abstract] OR Ciblor[Title/Abstract] OR Clamoxyl[Title/Abstract] OR 
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Dispermox[Title/Abstract] OR Flemoxine[Title/Abstract] OR Galenamox[Title/Abstract] OR 

Gramidil[Title/Abstract] OR Hiconcil[Title/Abstract] OR Himinomax[Title/Abstract] OR 

Imacillin[Title/Abstract] OR Izoltil[Title/Abstract] OR Kentrocyllin[Title/Abstract] OR 

Larotid[Title/Abstract] OR Matasedrin[Title/Abstract] OR Metifarma[Title/Abstract] OR 

Moxal*[Title/Abstract] OR Novabritine[Title/Abstract] OR Pacetocin[Title/Abstract] OR 

Pamocil[Title/Abstract] OR Paradroxil[Title/Abstract] OR Polymox[Title/Abstract] OR 

Robamox[Title/Abstract] OR Siganopen[Title/Abstract] OR Simplamox[Title/Abstract] OR 

Sintopen[Title/Abstract] OR Trimox[Title/Abstract] OR Utimox[Title/Abstract] OR 

Velamox[Title/Abstract] OR Wymox[Title/Abstract] OR Zamocillin*[Title/Abstract] OR 

Zimox[Title/Abstract] OR clavulanic*[Title/Abstract] OR Clavulansäure[Title/Abstract] OR 

Ampicil*[Title/Abstract] OR Acillin[Title/Abstract] OR Adobacillin[Title/Abstract] OR 

Alpen[Title/Abstract] OR Amblosin[Title/Abstract] OR Amcill[Title/Abstract] OR 

Amfipen[Title/Abstract] OR "Amfipen V"[Title/Abstract] OR 

Aminobenzylpenicillin[Title/Abstract] OR "Amipenix S"[Title/Abstract] OR Ampi*[Title/Abstract] 

OR Amplacilina[Title/Abstract] OR Ampli*OR Ampy‐Penyl[Title/Abstract] OR 

Austrapen[Title/Abstract] OR Binotal[Title/Abstract] OR Bonapicillin[Title/Abstract] OR 

Britacil[Title/Abstract] OR Campicillin[Title/Abstract] OR Cimex[Title/Abstract] OR 

Copharcilin[Title/Abstract] OR "D‐Cillin"[Title/Abstract] OR Delcillin[Title/Abstract] OR 

Deripen[Title/Abstract] OR Divercillin[Title/Abstract] OR Doktacillin[Title/Abstract] OR 

Duphacillin[Title/Abstract] OR Grampenil[Title/Abstract] OR Guicitrina[Title/Abstract] OR 

Lifeampil[Title/Abstract] OR Morepen[Title/Abstract] OR Norobrittin[Title/Abstract] OR 

Nuvapen[Title/Abstract] OR "Olin Kid"[Title/Abstract] OR Omnipen[Title/Abstract] OR 

Orbicilina[Title/Abstract] OR "Pen Ampil"[Title/Abstract] OR Penbri*[Title/Abstract] OR 

Penbrock[Title/Abstract] OR Penicline[Title/Abstract] OR Penimic[Title/Abstract] OR 

Pensyn[Title/Abstract] OR Pentrex*[Title/Abstract] OR "Pfizerpen A"[Title/Abstract] OR 

Polycillin[Title/Abstract] OR Ponecil[Title/Abstract] OR Princillin[Title/Abstract] OR 

Principen[Title/Abstract] OR Qidamp[Title/Abstract] OR Sulbactam*[Title/Abstract] OR 

Piperacillin[Title/Abstract] OR Tazobactam*[Title/Abstract] OR Ceftriaxon*[Title/Abstract] OR 

Biotrakson[Title/Abstract] OR Rocephin[Title/Abstract] OR Cefotaxim*[Title/Abstract] OR 

Cephotaxim*[Title/Abstract] OR Claforan[Title/Abstract] OR Omnatax[Title/Abstract] OR 

Taxim[Title/Abstract] OR Clarithromycin*[Title/Abstract] OR Abbotic[Title/Abstract] OR 

Abbott[Title/Abstract] OR Adel[Title/Abstract] OR Astromen[Title/Abstract] OR 

Biaxin[Title/Abstract] OR Bicrolid[Title/Abstract] OR Clacine[Title/Abstract] OR 

Clambiotic[Title/Abstract] OR Claribid[Title/Abstract] OR Claricide[Title/Abstract] OR 

Clarith[Title/Abstract] OR Claritromicina[Title/Abstract] OR Clathromycin[Title/Abstract] OR 

Cyllid[Title/Abstract] OR Helas[Title/Abstract] OR Heliclar[Title/Abstract] OR 

Klacid[Title/Abstract] OR Klaciped[Title/Abstract] OR Klaricid[Title/Abstract] OR 
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Klarid[Title/Abstract] OR Klarin[Title/Abstract] OR Klax[Title/Abstract] OR 

Kofron[Title/Abstract] OR Mabicrol[Title/Abstract] OR Macladin[Title/Abstract] OR 

Maclar[Title/Abstract] OR Mavid[Title/Abstract] OR Naxy[Title/Abstract] OR 

Veclam[Title/Abstract] OR Zeclar[Title/Abstract] OR Azithromycin*[Title/Abstract] OR 

Aritromicina[Title/Abstract] OR Azasite[Title/Abstract] OR Azenil[Title/Abstract] OR 

Azithromycin[Title/Abstract] OR Azitrocin[Title/Abstract] OR Azitromax[Title/Abstract] OR 

Azitromicin*[Title/Abstract] OR Aziwok[Title/Abstract] OR Aztrin[Title/Abstract] OR 

Hemomycin[Title/Abstract] OR Misultina[Title/Abstract] OR Mixoterin[Title/Abstract] OR 

Setron[Title/Abstract] OR Sumamed[Title/Abstract] OR Tobil[Title/Abstract] OR 

Tromix[Title/Abstract] OR Trulimax[Title/Abstract] OR "Z‐Pak"[Title/Abstract] OR 

Zeto[Title/Abstract] OR Zifin[Title/Abstract] OR Zithrax[Title/Abstract] OR 

Zithromax[Title/Abstract] OR Zitrim[Title/Abstract] OR Zitromax[Title/Abstract] OR 

Zitrotek[Title/Abstract] OR Zmas[Title/Abstract] OR Zmax[Title/Abstract] OR 

Doxycyclin*[Title/Abstract] OR Azudoxat[Title/Abstract] OR Deoxymykoin[Title/Abstract] OR 

Dossiciclina[Title/Abstract] OR Doxiciclina[Title/Abstract] OR Doxitard[Title/Abstract] OR 

Doxivetin[Title/Abstract] OR "Doxy‐Caps"[Title/Abstract] OR "Doxy‐Puren"[Title/Abstract] OR 

"Doxy‐Tabs"[Title/Abstract] OR Doxycen[Title/Abstract] OR Doxychel[Title/Abstract] OR 

Doxysol[Title/Abstract] OR Doxytetracycline[Title/Abstract] OR Investin[Title/Abstract] OR 

Liviatin[Title/Abstract] OR Monodox[Title/Abstract] OR Nordox[Title/Abstract] OR 

Oracea[Title/Abstract] OR Ronaxan[Title/Abstract] OR Spanor[Title/Abstract] OR "Vibra‐

tabs"[Title/Abstract] OR Vibramycin*[Title/Abstract] OR Vibravenos[Title/Abstract] OR 

Zenavod[Title/Abstract] OR Moxifloxacin*[Title/Abstract] OR Avolex[Title/Abstract] OR 

Moxeza[Title/Abstract] OR Levofloxacin*[Title/Abstract] OR Ofloxacin[Title/Abstract] OR 

Cravit[Title/Abstract] OR Elequine[Title/Abstract] OR Iquix[Title/Abstract] OR 

Levaquin[Title/Abstract] OR Loxof[Title/Abstract] OR Oftaquix[Title/Abstract] OR 

Quixin[Title/Abstract] OR Tavanic[Title/Abstract] OR Unibiotic[Title/Abstract] OR 

Venaxan[Title/Abstract] OR Cefepim*[Title/Abstract] OR Maxipime[Title/Abstract] OR 

Ceftazidim*[Title/Abstract] OR Ceptaz[Title/Abstract] OR Fortaz[Title/Abstract] OR 

Pentacef[Title/Abstract] OR Tazicef[Title/Abstract] OR Tazidime[Title/Abstract] OR 

Imipenem*[Title/Abstract] OR Zienam[Title/Abstract] OR Cilastatin*[Title/Abstract] OR 

Meropenem*[Title/Abstract] OR Merrem[Title/Abstract] OR Ciprofloxacin[Title/Abstract] OR 

"Alcon Cilox"[Title/Abstract] OR AuriPro[Title/Abstract] OR Bacquinor[Title/Abstract] OR 

Baflox[Title/Abstract] OR Bernoflox[Title/Abstract] OR "Bi‐Cipro"[Title/Abstract] OR 

Cetraxal[Title/Abstract] OR Cifloxin[Title/Abstract] OR Cilab[Title/Abstract] OR 

Ciplus[Title/Abstract] OR Ciprecu[Title/Abstract] OR Ciriax[Title/Abstract] OR 

Citopcin[Title/Abstract] OR Cixan[Title/Abstract] OR Corsacin[Title/Abstract] OR 

Cycin[Title/Abstract] OR Cyprobay[Title/Abstract] OR Eni[Title/Abstract] OR 
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Fimoflox[Title/Abstract] OR Ipiflox[Title/Abstract] OR Italnik[Title/Abstract] OR 

Linhaliq[Title/Abstract] OR Loxan[Title/Abstract] OR Otiprio[Title/Abstract] OR 

Probiox[Title/Abstract] OR Proflaxin[Title/Abstract] OR Proflox[Title/Abstract] OR 

Proksi[Title/Abstract] OR Quinolid[Title/Abstract] OR Quintor[Title/Abstract] OR 

Rancif[Title/Abstract] OR Roxytal[Title/Abstract] OR Septicide[Title/Abstract] OR "Sophixin 

Ofteno"[Title/Abstract] OR Spitacin[Title/Abstract] OR Superocin[Title/Abstract] OR 

Unex[Title/Abstract] OR Zumaflox[Title/Abstract] OR Gentamycin*[Title/Abstract] OR 

Centicin[Title/Abstract] OR Cidomycin[Title/Abstract] OR Garamycin[Title/Abstract] OR 

Garasol[Title/Abstract] OR Gentacycol[Title/Abstract] OR Gentalline[Title/Abstract] OR 

Gentamicin*[Title/Abstract] OR Gentavet[Title/Abstract] OR Gentocin[Title/Abstract] OR 

Lyramycin[Title/Abstract] OR Oksitselanim[Title/Abstract] OR Refobacin[Title/Abstract] OR 

"Refobacin TM"[Title/Abstract] OR Septigen[Title/Abstract] OR Uromycine[Title/Abstract] OR 

Tobra*[Title/Abstract] OR Epitobramycin[Title/Abstract] OR Aktob[Title/Abstract] OR 

Bethkis[Title/Abstract] OR "Deoxykanamycin B"[Title/Abstract] OR Gotabiotic[Title/Abstract] 

OR "Kitabis Pak"[Title/Abstract] OR "Lilly 47663"[Title/Abstract] OR Nebramycin[Title/Abstract] 

OR Tenebrimycin[Title/Abstract] OR Tenemycin[Title/Abstract] OR Tobacin[Title/Abstract] OR 

Tobi[Title/Abstract] OR Tobrex[Title/Abstract] OR Amikaci*[Title/Abstract] OR 

Amicaci*[Title/Abstract] OR Amiglyde[Title/Abstract] OR Amikavet[Title/Abstract] OR 

Amikozit[Title/Abstract] OR Amukin[Title/Abstract] OR Arikace[Title/Abstract] OR 

Kaminax[Title/Abstract] OR Lukadin[Title/Abstract] OR Mikavir[Title/Abstract] OR 

Pierami[Title/Abstract] OR Potentox[Title/Abstract] OR Metro*OR Acromona[Title/Abstract] 

OR Anagiardil[Title/Abstract] OR Arilin[Title/Abstract] OR Atrivyl[Title/Abstract] OR 

Bexon[Title/Abstract] OR Clont[Title/Abstract] OR CONT[Title/Abstract] OR 

Danizol[Title/Abstract] OR Deflamon[Title/Abstract] OR Efloran[Title/Abstract] OR 

Elyzol[Title/Abstract] OR Entizol[Title/Abstract] OR Eumin[Title/Abstract] OR 

Flagemona[Title/Abstract] OR Flagesol[Title/Abstract] OR Flagil[Title/Abstract] OR 

Flagyl[Title/Abstract] OR Fossyol[Title/Abstract] OR Giatricol[Title/Abstract] OR 

Gineflavir[Title/Abstract] OR Klion[Title/Abstract] OR Klont[Title/Abstract] OR 

Meronidal[Title/Abstract] OR Mexibol[Title/Abstract] OR Monagyl[Title/Abstract] OR 

Monasin[Title/Abstract] OR Nalox[Title/Abstract] OR "Neo‐tric"[Title/Abstract] OR 

NIDA[Title/Abstract] OR Noritate[Title/Abstract] OR Novonidazol[Title/Abstract] OR 

Orvagil[Title/Abstract] OR Protostat[Title/Abstract] OR Sanatrichom[Title/Abstract] OR 

Satric[Title/Abstract] OR Takimetol[Title/Abstract] OR Trichazol[Title/Abstract] OR 

Trichex[Title/Abstract] OR Tricho*[Title/Abstract] OR Tricocet[Title/Abstract] OR 

Tricom[Title/Abstract] OR "Tricowas B"[Title/Abstract] OR Trikacide[Title/Abstract] OR 

Trikamon[Title/Abstract] OR Trikojol[Title/Abstract] OR Trikozol[Title/Abstract] OR 

Trimeks[Title/Abstract] OR Trivazol[Title/Abstract] OR Vagilen[Title/Abstract] OR 
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Vagimid[Title/Abstract] OR Vandazole[Title/Abstract] OR Vertisal[Title/Abstract] OR 

Wagitran[Title/Abstract] OR Lincomycin*[Title/Abstract] OR Cillimycin[Title/Abstract] OR 

Jiemycin[Title/Abstract] OR Lincolcina[Title/Abstract] OR Lincolnensin[Title/Abstract] OR 

Lincomicin*[Title/Abstract] OR Epilincomycin[Title/Abstract] OR Lincocin[Title/Abstract] 

#9 Search: #5 AND #8 

  

Inhaled corticosteroids (source of search strategy: Griesel M, Wagner C, Mikolajewska A, 

Stegemann M, Fichtner F, Metzendorf MI, et al. Inhaled corticosteroids for the treatment of 

COVID-19. Cochrane Database Syst Rev. Mar 9 2022;3(3):Cd015125. 

doi:10.1002/14651858.Cd015125) 

#10 Search: corticosteroid*[Title/Abstract] OR corticoid*[Title/Abstract] OR 

prednison*[Title/Abstract] OR dehydrocortison*[Title/Abstract] OR deltason*[Title/Abstract] OR 

decortin*[Title/Abstract] OR orasone*[Title/Abstract] OR deltra*[Title/Abstract] OR 

meticorten*[Title/Abstract] OR cortancyl*[Title/Abstract] OR deltacorten*[Title/Abstract] OR 

dacortin*[Title/Abstract] OR adasone*[Title/Abstract] OR "delta‐cortison"[Title/Abstract] OR 

panasol*[Title/Abstract] OR decorton*[Title/Abstract] OR metacortandracin*[Title/Abstract] OR 

paracort*[Title/Abstract] OR predicor*[Title/Abstract] OR decortisyl*[Title/Abstract] OR delta‐1‐

cortison*[Title/Abstract] OR "delta‐dome"[Title/Abstract] OR 

deltadehydrocortison*[Title/Abstract] OR ofisolon*[Title/Abstract] OR panafcort*[Title/Abstract] 

OR predicorten*[Title/Abstract] OR predni*[Title/Abstract] OR econonson*[Title/Abstract] OR 

promifen*[Title/Abstract] OR servison*[Title/Abstract] OR deltison*[Title/Abstract] OR 

lisacort*[Title/Abstract] OR meproson*[Title/Abstract] OR rayos[Title/Abstract] OR 

sterapred*[Title/Abstract] OR "liquid pred"[Title/Abstract] OR cortan*[Title/Abstract] OR 

rectodelt*[Title/Abstract] OR predeltin*[Title/Abstract] OR prednisolon*[Title/Abstract] OR 

methylprednisolon*[Title/Abstract] OR medrol[Title/Abstract] OR "pred forte"[Title/Abstract] OR 

medrone[Title/Abstract] OR urbason[Title/Abstract] OR wyacort[Title/Abstract] OR "Delta‐

F"[Title/Abstract] OR duralon*[Title/Abstract] OR medrate[Title/Abstract] OR 

omnipred[Title/Abstract] OR adlone[Title/Abstract] OR caberdelta[Title/Abstract] OR 

depmedalon*[Title/Abstract] OR "Depo Moderin"[Title/Abstract] OR "Depo‐

Nisolone"[Title/Abstract] OR Emmetipi[Title/Abstract] OR esameton*[Title/Abstract] OR 

firmacort[Title/Abstract] OR medlon*[Title/Abstract] OR "Mega‐Star"[Title/Abstract] OR 

meprolon*[Title/Abstract] OR metilbetason*[Title/Abstract] OR metrocort[Title/Abstract] OR 

metypresol[Title/Abstract] OR metysolon*[Title/Abstract] OR orapred[Title/Abstract] OR 

"Predni‐M‐Tablinen"[Title/Abstract] OR radilem[Title/Abstract] OR sieropresol[Title/Abstract] 

OR solpredon*[Title/Abstract] OR "A‐MethaPred"[Title/Abstract] OR prelone[Title/Abstract] OR 

aprednislon[Title/Abstract] OR pediapred[Title/Abstract] OR hostacortin[Title/Abstract] OR "Di‐
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Adreson‐F"[Title/Abstract] OR adnisolon*[Title/Abstract] OR capsoid[Title/Abstract] OR 

cortalon*[Title/Abstract] OR cortisolon*[Title/Abstract] OR deltacortril[Title/Abstract] OR 

estilsona[Title/Abstract] OR panafcortelone[Title/Abstract] OR sterane[Title/Abstract] OR 

"Delta‐Cortef"[Title/Abstract] OR econopred[Title/Abstract] OR dacortin[Title/Abstract] OR 

decaprednil[Title/Abstract] OR "Delta‐Diona"[Title/Abstract] OR "Delta‐Phoricol"[Title/Abstract] 

OR deltahydrocortison*[Title/Abstract] OR deltasolon*[Title/Abstract] OR 

deltidrosol[Title/Abstract] OR dhasolone[Title/Abstract] OR fisopred[Title/Abstract] OR 

frisolona[Title/Abstract] OR gupison*[Title/Abstract] OR hydeltra[Title/Abstract] OR 

hydeltrasol[Title/Abstract] OR klismacort[Title/Abstract] OR kuhlprednon[Title/Abstract] OR 

lenisolon*[Title/Abstract] OR "Lepi‐Cortinolo"[Title/Abstract] OR "Linola‐H"[Title/Abstract] OR 

longiprednil[Title/Abstract] OR metacortandralon*[Title/Abstract] OR "Meti 

Derm"[Title/Abstract] OR meticortelon*[Title/Abstract] OR opredsone[Title/Abstract] OR 

precortisyl[Title/Abstract] OR "Pred‐Clysma"[Title/Abstract] OR predeltilon*[Title/Abstract] OR 

prenilone[Title/Abstract] OR hydrocortancyl[Title/Abstract] OR "Solu Moderin"[Title/Abstract] 

OR predonin*[Title/Abstract] OR metypred[Title/Abstract] OR prednisol[Title/Abstract] OR 

dexamethason*[Title/Abstract] OR "BB 1101"[Title/Abstract] OR decadron[Title/Abstract] OR 

hexadrol[Title/Abstract] OR fortecortin[Title/Abstract] OR dexameth[Title/Abstract] OR 

dexone[Title/Abstract] OR hexadecadrol[Title/Abstract] OR desamethason*[Title/Abstract] OR 

ozurdex[Title/Abstract] OR deronil[Title/Abstract] OR baycuten[Title/Abstract] OR 

aacidexam[Title/Abstract] OR spersadex[Title/Abstract] OR dexacortal[Title/Abstract] OR 

gammacorten[Title/Abstract] OR visumetazon*[Title/Abstract] OR adexone[Title/Abstract] OR 

"Alba‐Dex"[Title/Abstract] OR cortidexason[Title/Abstract] OR decacort[Title/Abstract] OR 

decadrol[Title/Abstract] OR dectancyl[Title/Abstract] OR desameton[Title/Abstract] OR 

loverine[Title/Abstract] OR millicorten[Title/Abstract] OR orgadrone[Title/Abstract] OR 

alin[Title/Abstract] OR auxiloson[Title/Abstract] OR cortisumman[Title/Abstract] OR 

decalix[Title/Abstract] OR decameth[Title/Abstract] OR decasone[Title/Abstract] OR 

dekacort[Title/Abstract] OR deltafluorene[Title/Abstract] OR "Dexa‐Mamallet"[Title/Abstract] 

OR dexafluorene[Title/Abstract] OR dexalocal[Title/Abstract] OR dexamecortin[Title/Abstract] 

OR dexamonozon[Title/Abstract] OR dexapos[Title/Abstract] OR dexinoral[Title/Abstract] OR 

fluorodelta[Title/Abstract] OR lokalison[Title/Abstract] OR 

methylfluorprednisolon*[Title/Abstract] OR mymethason*[Title/Abstract] OR "Dexa‐

Rhinosan"[Title/Abstract] OR "Dexa‐Scheroson"[Title/Abstract] OR "Dexa‐sine"[Title/Abstract] 

OR dexacortin[Title/Abstract] OR dexafarma[Title/Abstract] OR dinormon[Title/Abstract] OR 

baycadron[Title/Abstract] OR "Aeroseb‐Dex"[Title/Abstract] OR Maxidex[Title/Abstract] OR 

Dextenza[Title/Abstract] OR dexasone[Title/Abstract] OR dexpak[Title/Abstract] OR 

hydrocortison*[Title/Abstract] OR cortisol[Title/Abstract] OR cortef[Title/Abstract] OR 

hydrocorton*[Title/Abstract] OR cetacort[Title/Abstract] OR barseb[Title/Abstract] OR 
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aeroseb[Title/Abstract] OR "Cort‐Dome"[Title/Abstract] OR cortenema[Title/Abstract] OR 

cortril[Title/Abstract] OR cortifan[Title/Abstract] OR cortispray[Title/Abstract] OR 

dermacort[Title/Abstract] OR domolene[Title/Abstract] OR eldecort[Title/Abstract] OR 

hautosone[Title/Abstract] OR "Heb‐Cort"[Title/Abstract] OR hytone[Title/Abstract] OR 

Komed[Title/Abstract] OR Nutracort[Title/Abstract] OR Proctocort[Title/Abstract] OR 

Rectoid[Title/Abstract] OR Hydrocort[Title/Abstract] OR locoid[Title/Abstract] OR Solu‐

Glyc[Title/Abstract] OR glucocorticoid*[Title/Abstract] OR alclometason*[Title/Abstract] OR 

amcinonid*[Title/Abstract] OR beclomethason*[Title/Abstract] OR 

betamethason*[Title/Abstract] OR budesonid*[Title/Abstract] OR ciclesonid*[Title/Abstract] OR 

clobetas*[Title/Abstract] OR clocortolon*[Title/Abstract] OR desoximetason*[Title/Abstract] OR 

dichlorison*[Title/Abstract] OR diflorason*[Title/Abstract] OR diflucortolon*[Title/Abstract] OR 

difluprednate[Title/Abstract] OR drocinonid*[Title/Abstract] OR flumethason*[Title/Abstract] 

OR fluocinolon*[Title/Abstract] OR fluocinonid*[Title/Abstract] OR fluocortin[Title/Abstract] OR 

fluocortolon*[Title/Abstract] OR fluorometholon*[Title/Abstract] OR fluperolon*[Title/Abstract] 

OR flupredni*[Title/Abstract] OR flurandrenolone*[Title/Abstract] OR fluticason*[Title/Abstract] 

OR FX006[Title/Abstract] OR halometason*[Title/Abstract] OR medryson*[Title/Abstract] OR 

melengestrol[Title/Abstract] OR paramethason*[Title/Abstract] OR rimexolon*[Title/Abstract] 

OR terofenamat*[Title/Abstract] OR triamcinolon*[Title/Abstract] OR 

mometason*[Title/Abstract] 

#11 Search: #5 AND #10 

  

Systemic corticosteroids (source of search strategy: Wagner C, Griesel M, Mikolajewska A, 

Mueller A, Nothacker M, Kley K, et al. Systemic corticosteroids for the treatment of COVID-19. 

Cochrane Database Syst Rev. Aug 16 2021;8(8):Cd014963. 

doi:10.1002/14651858.Cd014963) 

#12 Search: corticosteroid*[Title/Abstract] OR corticoid*[Title/Abstract] OR 

prednison*[Title/Abstract] OR dehydrocortison*[Title/Abstract] OR deltason*[Title/Abstract] OR 

decortin*[Title/Abstract] OR orasone*[Title/Abstract] OR deltra*[Title/Abstract] OR 

meticorten*[Title/Abstract] OR cortancyl*[Title/Abstract] OR deltacorten*[Title/Abstract] OR 

dacortin*[Title/Abstract] OR adasone*[Title/Abstract] OR "delta‐cortison"[Title/Abstract] OR 

panasol*[Title/Abstract] OR decorton*[Title/Abstract] OR metacortandracin*[Title/Abstract] OR 

paracort*[Title/Abstract] OR predicor*[Title/Abstract] OR decortisyl*[Title/Abstract] OR delta‐1‐

cortison*[Title/Abstract] OR "delta‐dome"[Title/Abstract] OR 

deltadehydrocortison*[Title/Abstract] OR ofisolon*[Title/Abstract] OR panafcort*[Title/Abstract] 

OR predicorten*[Title/Abstract] OR predni*[Title/Abstract] OR econonson*[Title/Abstract] OR 

promifen*[Title/Abstract] OR servison*[Title/Abstract] OR deltison*[Title/Abstract] OR 
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lisacort*[Title/Abstract] OR meproson*[Title/Abstract] OR rayos[Title/Abstract] OR 

sterapred*[Title/Abstract] OR "liquid pred"[Title/Abstract] OR cortan*[Title/Abstract] OR 

rectodelt*[Title/Abstract] OR predeltin*[Title/Abstract] OR prednisolon*[Title/Abstract] OR 

methylprednisolon*[Title/Abstract] OR medrol[Title/Abstract] OR "pred forte"[Title/Abstract] OR 

medrone[Title/Abstract] OR urbason[Title/Abstract] OR wyacort[Title/Abstract] OR "Delta‐

F"[Title/Abstract] OR duralon*[Title/Abstract] OR medrate[Title/Abstract] OR 

omnipred[Title/Abstract] OR adlone[Title/Abstract] OR caberdelta[Title/Abstract] OR 

depmedalon*[Title/Abstract] OR "Depo Moderin"[Title/Abstract] OR "Depo‐

Nisolone"[Title/Abstract] OR Emmetipi[Title/Abstract] OR esameton*[Title/Abstract] OR 

firmacort[Title/Abstract] OR medlon*[Title/Abstract] OR "Mega‐Star"[Title/Abstract] OR 

meprolon*[Title/Abstract] OR metilbetason*[Title/Abstract] OR metrocort[Title/Abstract] OR 

metypresol[Title/Abstract] OR metysolon*[Title/Abstract] OR orapred[Title/Abstract] OR 

"Predni‐M‐Tablinen"[Title/Abstract] OR radilem[Title/Abstract] OR sieropresol[Title/Abstract] 

OR solpredon*[Title/Abstract] OR "A‐MethaPred"[Title/Abstract] OR prelone[Title/Abstract] OR 

aprednislon[Title/Abstract] OR pediapred[Title/Abstract] OR hostacortin[Title/Abstract] OR "Di‐

Adreson‐F"[Title/Abstract] OR adnisolon*[Title/Abstract] OR capsoid[Title/Abstract] OR 

cortalon*[Title/Abstract] OR cortisolon*[Title/Abstract] OR deltacortril[Title/Abstract] OR 

estilsona[Title/Abstract] OR panafcortelone[Title/Abstract] OR sterane[Title/Abstract] OR 

"Delta‐Cortef"[Title/Abstract] OR econopred[Title/Abstract] OR dacortin[Title/Abstract] OR 

decaprednil[Title/Abstract] OR "Delta‐Diona"[Title/Abstract] OR "Delta‐Phoricol"[Title/Abstract] 

OR deltahydrocortison*[Title/Abstract] OR deltasolon*[Title/Abstract] OR 

deltidrosol[Title/Abstract] OR dhasolone[Title/Abstract] OR fisopred[Title/Abstract] OR 

frisolona[Title/Abstract] OR gupison*[Title/Abstract] OR hydeltra[Title/Abstract] OR 

hydeltrasol[Title/Abstract] OR klismacort[Title/Abstract] OR kuhlprednon[Title/Abstract] OR 

lenisolon*[Title/Abstract] OR "Lepi‐Cortinolo"[Title/Abstract] OR "Linola‐H"[Title/Abstract] OR 

longiprednil[Title/Abstract] OR metacortandralon*[Title/Abstract] OR "Meti 

Derm"[Title/Abstract] OR meticortelon*[Title/Abstract] OR opredsone[Title/Abstract] OR 

precortisyl[Title/Abstract] OR "Pred‐Clysma"[Title/Abstract] OR predeltilon*[Title/Abstract] OR 

prenilone[Title/Abstract] OR hydrocortancyl[Title/Abstract] OR "Solu Moderin"[Title/Abstract] 

OR predonin*[Title/Abstract] OR metypred[Title/Abstract] OR prednisol[Title/Abstract] OR 

dexamethason*[Title/Abstract] OR "BB 1101"[Title/Abstract] OR decadron[Title/Abstract] OR 

hexadrol[Title/Abstract] OR fortecortin[Title/Abstract] OR dexameth[Title/Abstract] OR 

dexone[Title/Abstract] OR hexadecadrol[Title/Abstract] OR desamethason*[Title/Abstract] OR 

ozurdex[Title/Abstract] OR deronil[Title/Abstract] OR baycuten[Title/Abstract] OR 

aacidexam[Title/Abstract] OR spersadex[Title/Abstract] OR dexacortal[Title/Abstract] OR 

gammacorten[Title/Abstract] OR visumetazon*[Title/Abstract] OR adexone[Title/Abstract] OR 

"Alba‐Dex"[Title/Abstract] OR cortidexason[Title/Abstract] OR decacort[Title/Abstract] OR 

Page 37 of 46

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
11 M

ay 2025. 
10.1136/b

m
jo

p
en

-2024-092243 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

decadrol[Title/Abstract] OR dectancyl[Title/Abstract] OR desameton[Title/Abstract] OR 

loverine[Title/Abstract] OR millicorten[Title/Abstract] OR orgadrone[Title/Abstract] OR 

alin[Title/Abstract] OR auxiloson[Title/Abstract] OR cortisumman[Title/Abstract] OR 

decalix[Title/Abstract] OR decameth[Title/Abstract] OR decasone[Title/Abstract] OR 

dekacort[Title/Abstract] OR deltafluorene[Title/Abstract] OR "Dexa‐Mamallet"[Title/Abstract] 

OR dexafluorene[Title/Abstract] OR dexalocal[Title/Abstract] OR dexamecortin[Title/Abstract] 

OR dexamonozon[Title/Abstract] OR dexapos[Title/Abstract] OR dexinoral[Title/Abstract] OR 

fluorodelta[Title/Abstract] OR lokalison[Title/Abstract] OR 

methylfluorprednisolon*[Title/Abstract] OR mymethason*[Title/Abstract] OR "Dexa‐

Rhinosan"[Title/Abstract] OR "Dexa‐Scheroson"[Title/Abstract] OR "Dexa‐sine"[Title/Abstract] 

OR dexacortin[Title/Abstract] OR dexafarma[Title/Abstract] OR dinormon[Title/Abstract] OR 

baycadron[Title/Abstract] OR "Aeroseb‐Dex"[Title/Abstract] OR Maxidex[Title/Abstract] OR 

Dextenza[Title/Abstract] OR dexasone[Title/Abstract] OR dexpak[Title/Abstract] OR 

hydrocortison*[Title/Abstract] OR cortisol[Title/Abstract] OR cortef[Title/Abstract] OR 

hydrocorton*[Title/Abstract] OR cetacort[Title/Abstract] OR barseb[Title/Abstract] OR 

aeroseb[Title/Abstract] OR "Cort‐Dome"[Title/Abstract] OR cortenema[Title/Abstract] OR 

cortril[Title/Abstract] OR cortifan[Title/Abstract] OR cortispray[Title/Abstract] OR 

dermacort[Title/Abstract] OR domolene[Title/Abstract] OR eldecort[Title/Abstract] OR 

hautosone[Title/Abstract] OR "Heb‐Cort"[Title/Abstract] OR hytone[Title/Abstract] OR 

Komed[Title/Abstract] OR Nutracort[Title/Abstract] OR Proctocort[Title/Abstract] OR 

Rectoid[Title/Abstract] OR Hydrocort[Title/Abstract] OR locoid[Title/Abstract] OR Solu‐

Glyc[Title/Abstract] 

#13 Search: #5 AND #12 

  

Anticoagulants (source of search strategy, adapted: Reis S, Popp M, Schmid B, Stegemann 

M, Metzendorf MI, Kranke P, et al. Safety and Efficacy of Intermediate- and Therapeutic-Dose 

Anticoagulation for Hospitalised Patients with COVID-19: A Systematic Review and Meta-

Analysis. J Clin Med. Dec 23 2021;11(1)doi:10.3390/jcm11010057) 

#14 Search: anticoagula*[Title/Abstract] OR antithromb*[Title/Abstract] OR Thrombin 

Inhibitor*[Title/Abstract] OR Dabigatran[Title/Abstract] OR Pradaxa[Title/Abstract] OR 

Argatroban[Title/Abstract] OR Novastan[Title/Abstract] OR Acova[Title/Abstract] OR 

Lepirudin[Title/Abstract] OR Refludan[Title/Abstract] OR Desirudin[Title/Abstract] OR 

Iprivask[Title/Abstract] OR Revasc[Title/Abstract] OR desulfatohirudin*[Title/Abstract] OR 

recombinant HV1 hirudin[Title/Abstract] OR Bivalirudin[Title/Abstract] OR 

Hirulog*[Title/Abstract] OR Angiomax[Title/Abstract] OR Angiox[Title/Abstract] OR Xa 

inhibitor*[Title/Abstract] OR Xaban*[Title/Abstract] OR Rivaroxaban[Title/Abstract] OR 
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Xarelto[Title/Abstract] OR Apixaban[Title/Abstract] OR Eliquis[Title/Abstract] OR 

Edoxaban[Title/Abstract] OR Lixiana[Title/Abstract] OR Savaysa[Title/Abstract] OR 

coumar*[Title/Abstract] OR cumar*[Title/Abstract] OR kumar*[Title/Abstract] OR 

Benzopyrone*[Title/Abstract] OR Benzopyran*[Title/Abstract] OR 

Hydroxycinnamic[Title/Abstract] OR Tonka bean camphor[Title/Abstract] OR Vitamin K 

antagonist[Title/Abstract] OR Vitamin K antagonists[Title/Abstract] OR 

phenprocoumon*[Title/Abstract] OR henylpropylhydroxycumarin*[Title/Abstract] OR 

Falithrom[Title/Abstract] OR Fencumar[Title/Abstract] OR Fenprocoumon*[Title/Abstract] OR 

Liquamar[Title/Abstract] OR Marcoumar[Title/Abstract] OR Marcumar[Title/Abstract] OR 

Phenprogramma[Title/Abstract] OR Warfarin*[Title/Abstract] OR Warfarat[Title/Abstract] OR 

Aldocumar[Title/Abstract] OR Warfant[Title/Abstract] OR Brumolin[Title/Abstract] OR 

Coumefene[Title/Abstract] OR Dethmor[Title/Abstract] OR Dethnel[Title/Abstract] OR 

Kypfarin[Title/Abstract] OR Marevan[Title/Abstract] OR Panwarfin[Title/Abstract] OR 

Prothromadin[Title/Abstract] OR Tedicumar[Title/Abstract] OR Zoocoumarin[Title/Abstract] 

OR Heparin*[Title/Abstract] OR Liquaemin[Title/Abstract] OR Adomiparin[Title/Abstract] OR 

Ardeparin[Title/Abstract] OR Arteven[Title/Abstract] OR Bemiparin*[Title/Abstract] OR 

Certoparin[Title/Abstract] OR Clexane[Title/Abstract] OR Klexane[Title/Abstract] OR 

Clivarin*[Title/Abstract] OR Dalteparin[Title/Abstract] OR Eparina[Title/Abstract] OR 

Fluxum[Title/Abstract] OR Fragmin A[Title/Abstract] OR Fragmin B[Title/Abstract] OR 

Fraxiparin[Title/Abstract] OR Hepathrom[Title/Abstract] OR Lipo- hepin[Title/Abstract] OR 

Liquemin[Title/Abstract] OR Multiparin[Title/Abstract] OR Nadroparin*[Title/Abstract] OR 

Novoheparin[Title/Abstract] OR Octaparin[Title/Abstract] OR Pabyrin[Title/Abstract] OR 

Parnaparin*[Title/Abstract] OR Parvoparin[Title/Abstract] OR Pularin[Title/Abstract] OR 

Reviparin[Title/Abstract] OR Sandoparin[Title/Abstract] OR Semuloparin[Title/Abstract] OR 

Subeparin[Title/Abstract] OR Sublingula[Title/Abstract] OR Thromboliquine[Title/Abstract] OR 

Tinzaparin*[Title/Abstract] OR Triofiban[Title/Abstract] OR Vetren[Title/Abstract] OR Vitrum 

AB[Title/Abstract] OR UFH[Title/Abstract] OR LMWH[Title/Abstract] OR 

Alphaparin*[Title/Abstract] OR Mono-Embolex[Title/Abstract] OR Enoxaparin*[Title/Abstract] 

OR Lovenox[Title/Abstract] OR Danaparoid[Title/Abstract] OR Danaproid[Title/Abstract] OR 

Orgaran[Title/Abstract] OR Lomoparan[Title/Abstract] OR Fondaparinux[Title/Abstract] OR 

Penta[Title/Abstract] OR Quixidar[Title/Abstract] OR Arixtra[Title/Abstract] OR 

sulodexid*[Title/Abstract] OR Aterina[Title/Abstract] OR Luzone[Title/Abstract] OR glucuronyl 

glucosamine glycan sulfate[Title/Abstract] OR glucuronyl glucosaminoglycan 

sulfate[Title/Abstract] OR Dociparastat[Title/Abstract] 

#15 Search: #5 AND #14 
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Anakinra (source of search strategy: Kluge S. AWMF S3 Leitlinie – Empfehlungen zur 

stationären Therapie von Patienten mit COVID-19 – Living Guideline  (Stand 02/2022). 

Accessed June 01, 2022. www.awmf.org/leitlinien/detail/ll/053-054.html) 

#16 Search: Anakinra[Title/Abstract] OR IL1 Febrile Inhibitor[Title/Abstract] OR Interleukin 1 

Inhibitor[Title/Abstract] OR Antril[Title/Abstract] OR Kineret[Title/Abstract] OR Interleukin 1 

Receptor Antagonist[Title/Abstract] OR IL-1Ra[Title/Abstract] OR IL-1 Inhibitor[Title/Abstract] 

#17 Search: #5 AND #16 

 

Cochicine (source of search strategy: Mikolajewska A, Fischer AL, Piechotta V, Mueller A, 

Metzendorf MI, Becker M, et al. Colchicine for the treatment of COVID-19. Cochrane Database 

Syst Rev. Oct 18 2021;10(10):Cd015045. doi:10.1002/14651858.Cd015045) 

#18 Search: colchicin*[Title/Abstract] OR colchicum[Title/Abstract] OR colchisol[Title/Abstract] 

OR colchysat[Title/Abstract] OR colcin[Title/Abstract] OR colcrys[Title/Abstract] OR 

colsaloid[Title/Abstract] OR condylon[Title/Abstract] OR goutnil[Title/Abstract] OR 

kolkicin[Title/Abstract] OR mitigare[Title/Abstract] OR demecolcin*[Title/Abstract] OR 

lumicolchicin*[Title/Abstract] 

#19 Search: #5 AND #18 

  

mAbs (source of search strategy: Kluge S. AWMF S3 Leitlinie – Empfehlungen zur stationären 

Therapie von Patienten mit COVID-19 – Living Guideline  (Stand 02/2022). Accessed June 01, 

2022. www.awmf.org/leitlinien/detail/ll/053-054.html) 

#20 Search: ((((((antibod*[Title/Abstract] OR mAb[Title/Abstract] OR mAbs[Title/Abstract] OR 

nAb[Title/Abstract] OR nAbs[Title/Abstract]) AND (therap*[Title/Abstract] OR 

treat*[Title/Abstract] OR neutrali*[Title/Abstract]))) OR ((compet*[Title/Abstract] AND 

bind*[Title/Abstract]) OR (cocktail*[Title/Abstract] AND (mAb*[Title/Abstract] OR 

mAbs[Title/Abstract] OR antibod*[Title/Abstract] OR nAb*[Title/Abstract] OR 

nAbs[Title/Abstract])))) OR (((spike protein*[Title/Abstract] OR s protein*[Title/Abstract] OR 

Spike (S) protein[Title/Abstract])) OR (LY-3832479 OR LY3832479 OR LY-CoV016 OR 

REGN-COV2 OR REGN10933 OR REGN10987 OR casirivimab OR imdevimab OR LY-

3819253 OR LY3819253 OR LY-CoV555 OR Bamlanivimab OR Banlanivimab OR VIR-7831 

OR VIR7831 OR GSK4182136 OR GSK-4182136 OR sotrovimab OR AZD7442 OR AZD-7442 

OR AZD1061 OR AZD-1061 OR AZD8895 OR AZD-8895 OR tixagevimab OR cilgavimab OR 

DXP593 OR DXP-593 OR BGB-DXP-593 OR BGBDXP593 OR JS016 OR JS-016 OR LY-

CoV016 OR etesevimab OR TY027 OR TY-027 OR CTP59 OR CTP-59 OR CT-P59 OR 
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regdanvimab OR STI1499 OR STI-1499 OR COVI-shield OR COVIshield OR COVI-guard OR 

COVIguard OR BRII196 OR BRII-196 OR SCTA01 OR SCTA-01 OR MW33 OR MW-33 OR 

BRII198 OR BRII-198 OR HFB30132A OR HFB-30132A OR ADM03820 OR ADM-03820 OR 

ADM03820 OR ADM-03820 OR HLX70 OR HLX-70 OR STI2020 OR STI-2020 OR COVIAMG 

OR COVI-AMG OR DZIF10c OR DZIF-10c OR BI767551 OR BI-767551 COV2-2381 OR 

COV22381 OR ABBV-47D11 OR 47D11 OR ABBV47D11 OR COR-101 OR COR101 OR 

STE90-C11 OR DXP-604 OR DXP604 OR BGB-DXP604 OR BGBDXP604 OR BGB-DXP-

604 OR chicken egg antibod* OR anti-SARS-CoV-2 IgY* OR anti-SARS-CoV-2 IgYs OR egg 

yolk antibod* OR IgY OR IgYs)))) OR (spike protein, SARS-CoV-2[nm]) 

#21 Search: #5 AND #20 

  

Remdesivir (source of search strategy: Ansems K, Grundeis F, Dahms K, Mikolajewska A, 

Thieme V, Piechotta V, et al. Remdesivir for the treatment of COVID-19. Cochrane Database 

Syst Rev. Aug 5 2021;8(8):Cd014962. doi:10.1002/14651858.Cd014962) 

#22 Search: remdesivir* OR GS5734 OR GS 5734 

#23 Search: #5 AND #22 

  

Vitamin D (source of search strategy: Stroehlein JK, Wallqvist J, Iannizzi C, Mikolajewska A, 

Metzendorf MI, Benstoem C, et al. Vitamin D supplementation for the treatment of COVID-19: 

a living systematic review. Cochrane Database Syst Rev. May 24 2021;5(5):Cd015043. 

doi:10.1002/14651858.Cd015043) 

#24 Search: vitamin d OR vitamind OR vitamin d3 OR vitamin d2 OR hydroxyvitamin d OR 

dihydroxyvitamin d OR cholecalciferol* OR colecalcifer* OR calciferol* OR calciol* OR 

calcidiol* OR calcitriol* OR calcifediol* OR calciferol* OR ercalcidiol* OR ercalcitriol* OR 

ergocalciferol* OR doxercalciferol* OR colecalciferol* OR paricalcitol* OR alphacalcidol* OR 

dihydrotachysterol* 

#25 Search: #5 AND #24 

  

Convalescent plasma (source of search strategy: Kluge S. AWMF S3 Leitlinie – 

Empfehlungen zur stationären Therapie von Patienten mit COVID-19 – Living Guideline  

(Stand 02/2022). Accessed June 01, 2022. www.awmf.org/leitlinien/detail/ll/053-054.html) 
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#26 Search: (((convalesc*[Title/Abstract] OR recovered[Title/Abstract] OR 

cured[Title/Abstract] OR rehabilitat*[Title/Abstract] OR survivor*[Title/Abstract] OR 

survived[Title/Abstract] OR virus-positive[Title/Abstract] OR virus neutrali*[Title/Abstract] OR 

virus inactivated[Title/Abstract] OR antibod*[Title/Abstract] OR high titre*[Title/Abstract] OR 

high titer*[All Fields]) AND (plasma[Title/Abstract] OR blood[Title/Abstract] OR 

donor*[Title/Abstract] OR donat*[Title/Abstract])) OR (therapeutic plasma[All Fields] OR 

plasma therapy[All Fields] OR immune plasma[All Fields] OR plasma exchange[All Fields] OR 

gamma globulin*[All Fields] OR gamma-Globulin[All Fields] OR hyper-Ig[All Fields]) OR 

(plasma[Title] AND (immun*[Title/Abstract] OR transfus*[Title/Abstract] OR 

infus*[Title/Abstract])) OR (high dos*[All Fields] AND (plasma[MeSH Terms] OR plasma[All 

Fields] OR plasmas[All Fields] OR plasma s[All Fields] OR immunoglobulin*[All Fields] OR 

ivig*[All Fields] OR ((immune[All Fields] OR immuned[All Fields] OR immunes[All Fields] OR 

immunisation[All Fields] OR vaccination[MeSH Terms] OR vaccination[All Fields] OR 

immunization[All Fields] OR immunization[MeSH Terms] OR immunisations[All Fields] OR 

immunizations[All Fields] OR immunise[All Fields] OR immunised[All Fields] OR immuniser[All 

Fields] OR immunisers[All Fields] OR immunising[All Fields] OR immunities[All Fields] OR 

immunity[MeSH Terms] OR immunity[All Fields] OR immunization s[All Fields] OR 

immunize[All Fields] OR immunized[All Fields] OR immunizer[All Fields] OR immunizers[All 

Fields] OR immunizes[All Fields] OR immunizing[All Fields]) AND globulin*[All Fields]) OR 

globulin*[All Fields])) OR (hyperimmune[All Fields] OR hyperimmunity[All Fields] OR 

hyperimmunization[All Fields] OR hyperimmunized[All Fields] OR hyperimmunizing[All Fields] 

OR hyper-immune[All Fields]) OR (serum[Title] OR sera[Title] OR serotherap*[Title/Abstract] 

OR sero therap*[Title/Abstract]) OR immunization, passive[MeSH Terms:noexp] OR 

(passiv*[Title/Abstract] AND ((antibod*[All Fields] AND transfer*[Title/Abstract]) OR 

immunisation*[Title/Abstract] OR immunization*[Title/Abstract] OR 

immunotherap*[Title/Abstract] OR immune therap*[Title/Abstract])) OR 

((immunoglobulin*[Title] OR immune globulin*[Title]) AND (therap*[Title/Abstract] OR 

treat*[Title/Abstract]))) OR (equine*[Title/Abstract] OR hivig*[Title/Abstract]) OR (flu 

ivig*[Title/Abstract] OR ((anti flu*[Title/Abstract] OR anti influenza*[Title/Abstract] OR 

antiflu*[Title/Abstract] OR antinfluenza*[Title/Abstract]) AND plasma*[Title/Abstract])) OR 

COVID-19 serotherapy[Supplementary Concept] 

#27 Search: #5 AND #26 

  

Tocilizumab 
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#28 Search: ((((tocilizumab[Title/Abstract]) OR (anti-interleukin-6 receptor monoclonal 

antibody[Title/Abstract])) OR (Roactemra[Title/Abstract])) OR (Actemra[Title/Abstract])) OR 

(anti-IL-6 receptor monoclonal antibody[Title/Abstract]) 

#29 Search: #5 AND #28 

  

Hydroxychloroquine (source of search strategy, adapted: Singh B, Ryan H, Kredo T, Chaplin 

M, Fletcher T. Chloroquine or hydroxychloroquine for prevention and treatment of COVID-19. 

Cochrane Database Syst Rev. Feb 12 2021;2(2):Cd013587. 

doi:10.1002/14651858.CD013587.pub2) 

#30 Search: chloroquin*[Title/Abstract] OR Hydroxychloroquin*[Title/Abstract] OR 

Oxychloroquin*[Title/Abstract] OR Aralen[Title/Abstract] OR Plaquenil[Title/Abstract] OR 

antimalaria*[Title/Abstract] OR anti‐malaria*[Title/Abstract] 

#31 Search: #5 AND #30 
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Supplemental File 2: References to included Cochrane reviews and systematic reviews 

 

We selected 23 evidence syntheses with the largest RCT pool in our search on 13 different 

interventions for prevention or treatment of COVID-191-23; 13 were Cochrane reviews2 3 5-7 11 13 

15-17 19-21 and ten were non-Cochrane systematic reviews1 4 8-10 12 14 18 22 23. Three systematic 

reviews investigated two different interventions with the largest RCT pool in our search, i.e. 

Deng-2022 (convalescent plasma and SARS-CoV-2-neutralising monoclonal antibodies)4, 

Siemieniuk-2020 (hydroxychloroquine or chloroquine and systemic corticosteroids)18, and 

Zhang-2021(antibiotics and inhaled corticosteroids)23. 

 

1. Aamir Waheed M, Rashid K, Rajab T, et al. Role of anticoagulation in lowering the mortality 

in hospitalized covid-19 patients: Meta-analysis of available literature. Saudi Med J 

2022;43(6):541-50. doi: 10.15537/smj.2022.43.6.20220046 

2. Ansems K, Grundeis F, Dahms K, et al. Remdesivir for the treatment of COVID-19. 

Cochrane Database Syst Rev 2021;8(8):Cd014962. doi: 10.1002/14651858.Cd014962 

3. Davidson M, Menon S, Chaimani A, et al. Interleukin-1 blocking agents for treating COVID-

19. Cochrane Database Syst Rev 2022;1(1):Cd015308. doi: 

10.1002/14651858.Cd015308 

4. Deng J, Heybati K, Ramaraju HB, et al. Differential efficacy and safety of anti-SARS-CoV-2 

antibody therapies for the management of COVID-19: a systematic review and network 

meta-analysis. Infection 2022:1-15. doi: 10.1007/s15010-022-01825-8 

5. Flumignan RL, Civile VT, Tinôco JDS, et al. Anticoagulants for people hospitalised with 

COVID-19. Cochrane Database Syst Rev 2022;3(3):Cd013739. doi: 

10.1002/14651858.CD013739.pub2 

6. Ghosn L, Chaimani A, Evrenoglou T, et al. Interleukin-6 blocking agents for treating COVID-

19: a living systematic review. Cochrane Database Syst Rev 2021;3(3):Cd013881. doi: 

10.1002/14651858.Cd013881 

7. Griesel M, Wagner C, Mikolajewska A, et al. Inhaled corticosteroids for the treatment of 

COVID-19. Cochrane Database Syst Rev 2022;3(3):Cd015125. doi: 

10.1002/14651858.Cd015125 

8. Hosseini B, El Abd A, Ducharme FM. Effects of Vitamin D Supplementation on COVID-19 

Related Outcomes: A Systematic Review and Meta-Analysis. Nutrients 2022;14(10) 

doi: 10.3390/nu14102134 

9. Izcovich A, Peiris S, Ragusa M, et al. Bias as a source of inconsistency in ivermectin trials 

for COVID-19: A systematic review. Ivermectin's suggested benefits are mainly based 
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on potentially biased results. J Clin Epidemiol 2022;144:43-55. doi: 

10.1016/j.jclinepi.2021.12.018 

10. Kow CS, Lee LH, Ramachandram DS, et al. The effect of colchicine on mortality outcome 

and duration of hospital stay in patients with COVID-19: A meta-analysis of randomized 

trials. Immun Inflamm Dis 2022;10(2):255-64. doi: 10.1002/iid3.562 

11. Kreuzberger N, Hirsch C, Chai KL, et al. SARS-CoV-2-neutralising monoclonal antibodies 

for treatment of COVID-19. Cochrane Database Syst Rev 2021;9(9):Cd013825. doi: 

10.1002/14651858.CD013825.pub2 

12. Lee TC, Murthy S, Del Corpo O, et al. Remdesivir for the treatment of COVID-19: A 

systematic review and meta-analysis. Clin Microbiol Infect 2022 doi: 

10.1016/j.cmi.2022.04.018 

13. Mikolajewska A, Fischer AL, Piechotta V, et al. Colchicine for the treatment of COVID-19. 

Cochrane Database Syst Rev 2021;10(10):Cd015045. doi: 

10.1002/14651858.Cd015045 

14. Naveed Z, Sarwar M, Ali Z, et al. Anakinra treatment efficacy in reduction of inflammatory 

biomarkers in COVID-19 patients: A meta-analysis. J Clin Lab Anal 2022;36(6):e24434. 

doi: 10.1002/jcla.24434 

15. Piechotta V, Iannizzi C, Chai KL, et al. Convalescent plasma or hyperimmune 

immunoglobulin for people with COVID-19: a living systematic review. Cochrane 

Database Syst Rev 2021;5(5):Cd013600. doi: 10.1002/14651858.CD013600.pub4 

16. Popp M, Stegemann M, Metzendorf MI, et al. Ivermectin for preventing and treating COVID-

19. Cochrane Database Syst Rev 2021;7(7):Cd015017. doi: 

10.1002/14651858.CD015017.pub2 

17. Popp M, Stegemann M, Riemer M, et al. Antibiotics for the treatment of COVID-19. 

Cochrane Database Syst Rev 2021;10(10):Cd015025. doi: 

10.1002/14651858.Cd015025 

18. Siemieniuk RA, Bartoszko JJ, Ge L, et al. Drug treatments for covid-19: living systematic 

review and network meta-analysis. Bmj 2020;370:m2980. doi: 10.1136/bmj.m2980 

19. Singh B, Ryan H, Kredo T, et al. Chloroquine or hydroxychloroquine for prevention and 

treatment of COVID-19. Cochrane Database Syst Rev 2021;2(2):Cd013587. doi: 

10.1002/14651858.CD013587.pub2 

20. Stroehlein JK, Wallqvist J, Iannizzi C, et al. Vitamin D supplementation for the treatment of 

COVID-19: a living systematic review. Cochrane Database Syst Rev 

2021;5(5):Cd015043. doi: 10.1002/14651858.Cd015043 

21. Wagner C, Griesel M, Mikolajewska A, et al. Systemic corticosteroids for the treatment of 

COVID-19. Cochrane Database Syst Rev 2021;8(8):Cd014963. doi: 

10.1002/14651858.Cd014963 
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22. Yu SY, Koh DH, Choi M, et al. Clinical efficacy and safety of interleukin-6 receptor 

antagonists (tocilizumab and sarilumab) in patients with COVID-19: a systematic 

review and meta-analysis. Emerg Microbes Infect 2022;11(1):1154-65. doi: 

10.1080/22221751.2022.2059405 

23. Zhang C, Jin H, Wen YF, et al. Efficacy of COVID-19 Treatments: A Bayesian Network 

Meta-Analysis of Randomized Controlled Trials. Front Public Health 2021;9:729559. 

doi: 10.3389/fpubh.2021.729559 
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Selection of RCTs for assessment with the RIA tool

Records identified from: 
Databases (n = 2,198) 

Records removed before screening: Duplicate 
records (n = 838)

Records marked as ineligible by automation 
tools (n = 0)

Records removed for other reasons (n = 0)

Records screened 
(n = 1,360)

Records excluded 
(n = 948)

Reports sought for retrieval  
(n = 412)

Fulltext cannot be sourced by librarian 
(n = 1)

Reports assessed for eligibility   
(n = 411)

Reports excluded (n = 115):

‘no RCTs included’ (n = 53) 
‘other type of review’ (n = 21) 
‘wrong intervention’ (n = 13) 
‘wrong patient population’ (n = 10) 
‘no systematic search reported’ (n = 7) 
‘insufficient information on design of included 
studies’ (n = 3) 
‘preprint’ (n = 3)
‘no in-/exclusion criteria reported’ (n = 2)
‘not a peer-reviewed journal’ (n = 2) 
‘language (not English)’ (n = 1)

Systematic reviews with largest RCT pool 
included:

Cochrane reviews (n = 13)
Non-Cochrane systematic reviews (n = 10)

Systematic reviews eligible, assessed for 
largest RCT pool (n = 296)

Systematic reviews excluded due to a 
smaller number of included RCTs (n = 273)

RCTs for the evaluation of RIA (n = 206)

 RCTs included in systematic reviews  (n = 235)

RCTs excluded (n = 29):

‘Duplicates’ (n = 12)
‘RCTs without results’ (n = 17)
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