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Abstract
Objectives  We aimed to determine to what extent 
systematic reviewers and post-preprint and post-
publication peer review identified methodological 
and reporting issues in COVID-19 trials that could 
be easily resolved by the authors.
Design  Qualitative study.
Data sources  COVID-NMA living systematic 
review (covid-nma.com), PubPeer, medRxiv, 
Research Square, SSRN.
Methods  We considered randomised 
controlled trials (RCTs) in COVID-NMA 
that evaluated pharmacological treatments 
for COVID-19 and retrieved systematic 
reviewers’ assessments of the risk of bias and 
outcome reporting bias. We also searched for 
commentary data on PubPeer and preprint 
servers up to 6 November 2023. We employed 
qualitative content analysis to develop themes 
and domains of methodological and reporting 
issues identified by commenters.
Results  We identified 500 eligible RCTs. 
Systematic reviewers identified methodological 
and reporting issues in 446 (89%) RCTs. In 391 
(78%) RCTs, the issues could be easily resolved 
by the trial authors; issues included incomplete 
reporting (49%), selection of the reported results 
(52%) and no access to the pre-specified plan 
(25%). Alternatively, 74 (15%) RCTs had received 
at least one comment on PubPeer or preprint 
servers, totalling 348 comments. In 46 (9%) RCTs, 
the issues identified by post-preprint and post-
publication peer review comments could be easily 
resolved by the trial authors; the issues were 
related to incomplete reporting (6%), errors (5%), 
statistical analysis (3%), inconsistent reporting of 
methods and analyses (2%), spin (2%), selection 
of the reported results (1%) and no access to the 
raw data/pre-specified plan (1%).
Conclusions  Without changing their process, 
systematic reviewers identified issues in most 
RCTs that could be easily resolved by the trial 
authors; however, the lack of an established 
author feedback mechanism represents a wasted 
opportunity for facilitating improvement and 
enhancing the overall manuscript quality. On 
the other hand, despite the existing feedback 
loop to authors present in post-publication peer 
review, it demonstrated limited effectiveness 
in identifying methodological and reporting 
issues.

Background
Peer review is regarded as the cornerstone of 
rigorous research. The usual peer-review process 
begins when a manuscript is submitted to an 
academic journal for publication.1 A journal editor 
then assigns independent researchers to assess 
the quality of the manuscript. In turn, the inde-
pendent researchers produce a report that aids the 
editor in deciding whether to publish or reject the 
submission, or request further revisions prior to 
acceptance or rejection.2 3 While individual journal 
policies vary, acknowledging that the peer-review 
process has a few limitations is important. The 
process is generally slow and is often compounded 
by difficulties in identifying reviewers, who may 

WHAT IS ALREADY KNOWN ON THIS 
TOPIC

	⇒ Despite its central role in ensuring 
rigorous research dissemination, 
a typical peer review process has 
limitations; however systematic 
reviewer assessments and post-
publication peer review can identify 
key issues in trials, even facilitating 
potential editorial action.

WHAT THIS STUDY ADDS

	⇒ Through risk of bias and outcome 
reporting bias assessments, 
systematic reviewers identified 
methodological and reporting issues 
in the majority of trials that could be 
easily resolved by trial authors.

	⇒ Post-publication peer review is 
underutilised and poorly identified 
key issues in research quality.

HOW THIS STUDY MIGHT AFFECT 
RESEARCH, PRACTICE OR POLICY

	⇒ Direct engagement between 
systematic reviewers and trial authors 
is a missed opportunity that should be 
addressed to supplement formal peer 
review.

	⇒ Encouraging a culture within the 
research community that values post-
publication peer review is essential 
for maximising its effectiveness.
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not thoroughly address issues, such as incomplete or biased 
reporting.4–7

Recognising the need for new methodologies in research eval-
uation in contrast to the formal journal-managed pre-publication 
peer review process, alternative approaches have been imple-
mented or proposed.8–11 Systematic reviews, particularly living 
systematic reviews, could provide a valuable avenue for detecting 
important methodological and reporting issues, such as incom-
plete or selective reporting of results; however, the time that 
lapsed between the trial publication and the review is a critical 
factor that warrants consideration.12 Establishing a feedback loop 
between authors and systematic reviewers could facilitate timely 
alerts to authors, provide an opportunity to correct these issues, 
and ultimately, enhance the quality of research dissemination.

Furthermore, in the dynamic landscape of scientific commu-
nication, post-publication peer review (PPPR) platforms, such as 
PubPeer, have been developed. PPPR allows a wider audience to 
provide feedback on published work with ongoing assessments 
and improvements to study findings.13 14 Researchers using these 
platforms can raise community awareness of flaws in published 
research, prompt critical discussions, and, in some cases, cause 
major editorial actions, like retractions and expressions of 
concern.15 16

The COVID-19 pandemic reshaped scientific communication 
and triggered an exponential increase in the number of published 
articles, driven by the urgency to communicate research find-
ings.17 This surge in articles shortened the peer review process 
and resulted in the widespread use of preprints for rapid dissem-
ination.18 19 PubPeer and similar platforms were actively used 
during this period, and major preprint servers, such as medRxiv, 
facilitated open commentary on study methods and results, which 
made it possible to improve the manuscripts prior to their formal 
peer review and publication in an academic journal. Large-scale 
living systematic reviews, such as the COVID-NMA living system-
atic review, were implemented and enabled systematic reviewers 
to highlight and identify specific issues.20

Therefore, using a sample of trials included in the COVID-NMA 
living systematic review, we aimed to determine (1) to what extent 
systematic reviewers identified methodological and reporting 
issues in COVID-19 trials that could be easily resolved by authors, 
and (2) to what extent post-preprint and post-publication peer-
review identified methodological and reporting issues in COVID-19 
trials and to describe whether these issues could be easily resolved 
by authors.

Methods
We conducted a qualitative study of COVID-19 preprints and peer-
reviewed journal articles in the COVID-NMA living systematic 
review. Our protocol is available on the Open Science Framework 
(https://osf.io/j32df/).

Data source and search
We used data from the COVID-NMA living systematic review (​
www.covid-nma.com), hereafter, referred to as COVID-NMA.20 
COVID-NMA was a living systematic review of interventions for 
the prevention and treatment of COVID-19. It was built from a 
comprehensive search of two validated secondary sources to iden-
tify eligible randomised controlled trials (RCTs): the Epistemonikos 
L-OVE COVID-19 platform21 and the Cochrane COVID-19 Study 
Register.22 The Retraction Watch database23 was also searched to 
identify and remove retracted trials from the review. Screening 
and data extraction were performed by pairs of researchers, 
independently and in duplicate, with disagreements resolved 

through consensus and a third reviewer, when necessary. Data 
were extracted from preprints, all preprint updates, peer-reviewed 
journal articles, and all available documentation (eg, online 
supplemental material).24 See online supplemental methods S1 and 
for more details on the study’s methodology, search strategy and 
the scope of the COVID-NMA. The COVID-NMA living mapping 
and synthesis concluded in August 2023.

Study selection
We included all RCTs that evaluated pharmacological treatments 
for patients with COVID-19 and were available as preprints or 
journal articles. The last search date for any treatment RCT was 14 
December 2022. Dates for individual treatment comparisons are 
detailed in online supplemental additional file 1.

We excluded RCTs that evaluated non-pharmacological treat-
ments, preventive interventions (eg, personal protective equip-
ment and movement control strategies), vaccines, and supportive 
treatments for patients admitted to intensive care units. We also 
excluded cluster RCTs and RCT results only reported in their trial 
registry or in a conference abstract.

Identification of issues by systematic reviewers
As part of the COVID-NMA protocol, two systematic reviewers, 
independently and with consensus, assessed each RCT included 
in the review for risk of bias (RoB) using the Cochrane RoB 2 
tool25 and outcome reporting bias (ORB)26 27 in 14 pre-specified 
outcomes (such as clinical improvement, incidence of viral 
negative conversion, WHO clinical progression score of level 
7 or above, all-cause mortality, hospitalisation or death (in an 
outpatient setting), incidence of any adverse events and inci-
dence of serious adverse events). Systematic reviewers provided 
detailed justification for each RoB assessment. If an RCT did not 
report such outcomes, RoB could not be assessed. Details of the 
review outcomes, as well as RoB and ORB assessment rules are 
provided in online supplemental additional file 1. One researcher 
(MD) retrieved all the RoB justifications reported by COVID-NMA 
systematic reviewers for all domains and rated as ‘some concerns’ 
or ‘high’ RoB for the pre-specified outcomes; they also identified 
methodological and reporting issues that could be easily resolved 
by the trial authors. Additionally, MD retrieved ORB assessments 
for all the pre-specified outcomes.

‘Easily resolvable issues’ refers to methodological and reporting 
deficiencies in clinical trials that can be addressed by the trial 
authors during the peer review stage of a manuscript. They are 
considered ‘easily resolvable’ because they do not require addi-
tional data collection or major changes to the study design but 
rather improvements in the clarity, transparency or completeness 
of the information presented.

The issues that were identified through the living system-
atic review and that could be easily resolved by the trial authors 
included:

	► Incomplete reporting—considered when there was no or little 
information on the allocation sequence generation; allocation 
concealment; blinding status of participants, care providers 
and outcome assessors; participant crossover and/or admin-
istration of co-interventions of interest (antivirals, corticos-
teroids, biologics) per arm during the trial (assessed only in 
unblinded studies); number of participants randomised per 
arm; number of participants analysed per arm for the review 
pre-specified outcomes; and the reasons for, or proportions 
of, missing data per arm. Information on this issue of incom-
plete reporting was retrieved from RoB assessments.
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	► Selection of the reported results—considered in cases of miss-
ing or added evidence.
	– Missing evidence that is, the outcomes were planned in 

the clinical trial protocol, statistical analysis plan, or trial 
registry; however, the results were not available for in-
clusion in the synthesis, (probably) because the p value, 
magnitude or direction of the results was considered un-
favourable by the study investigators. Information on this 
issue was retrieved from the ORB assessments.

	– Added evidence that is, the study results were available 
for inclusion in the synthesis but not planned to be anal-
ysed in the clinical trial protocol, statistical analysis plan, 
or trial registry. Information on this issue was retrieved 
from RoB and ORB assessments.

	► No access to the pre-specified plan—considered when there 
was no pre-specified clinical trial protocol, statistical analysis 
plan, or trial registry available for assessment, regardless of 
whether study results were available for inclusion in the syn-
thesis. Information on this issue was retrieved from RoB and 
ORB assessments.

MD also retrieved the general trial data reported by COVID-NMA 
systematic reviewers: first author, publication source (preprint or 
journal name), publication date and full-text links.

Identification of issues by post-preprint and post-publication peer 
review
One researcher (MD) systematically searched PubPeer using the 
digital object identifiers (DOIs) of eligible RCTs to aggregate all 
available comments. Commentary data published from 2020 
onwards were retrieved from medRxiv using the Disqus applica-
tion programming interface (API) (​disqus.​com/​api/​docs/) and R 
code19 28; these were then cross-referenced with the DOIs of the 
eligible RCTs. A manual commentary data search was conducted 
on the Research Square and Social Science Research Network 
(SSRN) preprint platforms using trial DOIs. Reports that received 
at least one comment were included. For preprints, only the first 
version was considered. The last search date for the commentary 
data was 6 November 2023.

We collected post-preprint and PPPR commentary data using 
qualitative content analysis to inductively develop themes and 
domains. Two researchers (MD, CBK) used 20 PubPeer comments 
to identify themes/domains of the issues addressed by the 
commenters. The two researchers (MD, CBK) then met to reach 
consensus on the domains to be included in a data extraction 
form, along with a senior researcher (IB). The researchers used 
this initial set of domains to extract data, independently and in 
duplicate, in groups of 20 comments with consensus in the case of 
disagreements. Two researchers (MD, CR) extracted the commen-
tary data from the preprint servers in the same manner. Finally, 
one researcher (MD) identified subdomains for the ‘study design’ 
domain. During the data extraction process, newly identified 
domains were documented and discussed with IB for continuous 
fine-tuning. All researchers had a minimum of 3 years of training 
in clinical epidemiology, particularly trial methodology. Of note, 
we did not independently confirm the validity of the issues raised 
in the comments. Information was collected on all the comments, 
such as the comment source (PubPeer, preprint server [medRxiv, 
Research Square, SSRN]) and the publication date of the comment. 
Notably, we could not find the exact date of PubPeer comment 
posts, only the month and year. Therefore, we assigned the first 
day of the given month (eg, a comment dated May 2022 was 
extracted as 1 May 2022) during data collection. Information on 
whether any changes had been made to the original report (ie, 

erratum or retraction) was also retrieved. When available, data on 
the commenters’ name, affiliation, specific requests (ie, erratum 
or retraction), actions (ie, conducted a specific check or reanal-
ysis, commented the erratum/retraction notice, or published a 
commentary) and whether the trial author addressed the comment 
were collected. Finally, whether the issues identified could be 
easily resolved by the trial authors were assessed.

Data synthesis
Frequencies and percentages were calculated for the categorical 
variables, while medians with IQRs were calculated for the contin-
uous variables. The extracted qualitative data were coded using 
thematic analysis and grouped to develop domains. We used R 
software29 with the tidyverse30 package for all analyses.

Results
Characteristics of the eligible RCTs
Of the 569 records of treatment RCTs identified in the database 
search, 494 records reporting 500 RCTs met the eligibility criteria 
(figure 1). Four platform or multi-cohort trials consisting of two to 
four individual trials were reported in four manuscripts. Overall, 
the median sample size of the RCTs was 123 (IQR, 62–353) partic-
ipants; 65% were prospectively registered, and 47% received 
industry or mixed funding (table 1).

Systematic reviewer assessments
Of the 500 RCTs, systematic reviewers identified methodolog-
ical and reporting issues in 446 (89%) RCT reports; in 391 (78%) 
RCT reports, issues could be easily resolved by the trial authors 
(figure 2). In 247 (49%) RCT reports, these issues were attributed 
to incomplete reporting, that is, they included no or not enough 
information on allocation sequence generation (2%), allocation 
concealment (24%), blinding details (6%), participant cross-
over and/or balance in the administration of co-interventions of 
interest per arm (30%), number of trial participants randomised or 
analysed per arm (1%), and the reasons for and/or proportions of 
missing data per arm, if any (8%). Systematic reviewers also iden-
tified issues in the selection of reported results in 261 (52%) RCT 
reports due to missing evidence (9%) or added evidence (48%). In 

Figure 1  Flowchart of included RCTs. ORB, outcome reporting bias; 
PPPR, post-publication peer review; RCTs, randomised controlled trials; 
RoB, risk of bias.
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97 (25%) RCT reports, systematic reviewers identified that there 
was no access to the pre-specified plan (ie, protocol, statistical 
analysis plan, and/or registry). Notably, systematic reviewers rated 
33 (7%) RCTs as ‘low’ RoB and no evidence of ORB; therefore, we 
considered that no issues were identified in those RCTs. Complete 
RoB assessments were not conducted for 21 (4%) RCTs due to lack 
of review pre-specified outcomes reported in these RCTs.

Post-preprint and PPPR
Among the 500 RCTs, 74 (15%) received at least one comment 
on either preprint servers or PubPeer for 348 retrieved comments 
in total (table 2, online supplemental figure S1). Three RCTs had 
both post-preprint and PPPR comments, that is, comments on 
the preprint and the subsequent published journal article. One 
report presented findings from four RCTs. The median number of 
comments per RCT report was 2 (IQR, 1–5; max, 51), the median 
word count was 64 (IQR, 28–135; max, 3569), the median delay 
between preprint post and comment post was 10 (IQR, 2–65) days, 
and the median delay between journal article publication and 
comment post was 29 (IQR, 0–106) days. Of the 74 RCTs (71 RCT 
reports) with at least one comment, 26 (35%) had commentary 
data posted to PubPeer, and 53 (72%) had commentary data 
posted on preprint servers, mainly medRxiv (40 RCTs, 54%). 23 
comments from 18 (25%) RCT reports were structured as a tradi-
tional peer review report. Trial authors responded directly to 12 
original comments on seven (9%) RCTs, and most satisfied the 
issues raised in the original comment.

Feasibility of issue resolution
We coded the following methodological and reporting issues 
identified by the commenters: incomplete reporting, selection of 
the reported result, result applicability, statistical analysis, error, 
sample size, spin, study design, conflicts of interest, ethics, fraud, 
inconsistent reporting of methods and analysesand no access to 
the raw data/pre-specified plan. Next, we determined whether 
these issues could be easily resolved by trial authors using the 
classification detailed in table 3.

Of the 500 RCTs, 46 (9%) with post-preprint and PPPR 
comments identified methodological and reporting issues that 
could be easily resolved by the trial authors (figure  3). These 
issues involved incomplete reporting (29 RCTs, 56 comments), 
errors (23 RCTs, 28 comments), statistical analysis (14 RCTs, 24 

Table 1  Characteristics of eligible RCTs

Characteristics
Total RCTs
n=500 (%)

Sample size, median (IQR) 123 (62–353)

Publication type

 � Preprint 70 (14)

 � Preprint and subsequent journal article 150 (30)

 � Journal article 280 (56)

Registration timing

 � Prospective 327 (65)

 � Retrospective 141 (28)

 � Not reported/unclear 32 (6)

Funding type

 � Industry/mixed 236 (47)

 � Other 264 (53)

Preprint post/article publication*

 � <6 months 69 (14)

 � 6–12 months 101 (20)

 � >12 months 330 (66)

Major editorial action

 � Erratum 8 (2)

*Relative to March 2020 (ie, start of the pandemic). Percentages may not add 
up due to rounding or shared characteristics.

Other: public/no funding/not reported/unclear. Mixed, industry and public 
funding; RCT, randomised controlled trial.

Figure 2  RCTs with resolvable issues identified by systematic reviewers (78%). RCTs, randomised controlled trials.
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comments), inconsistent reporting of methods and analyses (12 
RCTs, 15 comments), spin (10 RCTs, 13 comments), no access to 
the raw data/pre-specified plan (5 RCTs, 5 comments), and selec-
tion of the reported results (3 RCTs, 7 comments). Eight (2%) RCT 
reports had an erratum to the final publication. At least one of the 
reasons provided by the editors for the errata of 3 RCT reports was 
addressed in post-preprint and PPPR comments.

Discussion
Our study describes the methodological and reporting issues in 
COVID-19 trials identified by systematic reviewers and in post-
preprint and PPPR. We analysed 500 RCTs and found that the 
issues identified in systematic reviewer assessments in 391 (78%) 
RCTs could be easily resolved by the trial authors. Alternatively, 
post-preprint and PPPR comments identified issues in 46 (9%) 
RCTs that could be easily resolved by the trial authors.

Earlier studies have analysed post-preprint and PPPR. Carneiro 
et al studied 1921 comments on 1037 preprints and observed that 
critical comments addressed interpretation, methodological design, 
analysis, reporting, data sharing and ethics.28 They concluded that 
comments posted on preprint servers evaluate content comparable 
to that examined in formal peer review. Ortega et al analysed 
a sample of 39 985 PubPeer comments in 24 779 publications in 
2019 and 2020 and found that 72% reported an element of fraud, 
with these comments sparking the most discussion and having 
a longer delay in posting.31 They also found issues related to a 
lack of information (2%), honest errors (2%) and methodolog-
ical flaws (8%). Additionally, in a cross-sectional study of 1983 
preprints that received single comments on the bioRxiv platform 
before September 2019, Malički et al noted that over two-thirds 
of the comments did not originate from the preprint authors, with 
some comments being categorised as ‘issue detected’ (10%) and 
‘asking for raw data or code’ (3%).32 Notably, they found that 
11% of author comments explicitly encouraged others to provide 
feedback, with one comment expressing a preference for revising 
the preprint rather than making changes to the journal article.32 
To our knowledge, no other study has identified methodological 
and reporting issues that could be easily resolved by trial authors 
nor related these issues to those identified in systematic reviewer 
assessments.

In general, the overall reporting quality of COVID-19 trials has 
been found to have significant shortcomings. Kapp et al found 
that both preprints and peer-reviewed publications of COVID-19 
RCTs lacked transparency and completeness in reporting, with 
issues such as inconsistent outcome reporting and inadequate 
descriptions of harms persisting even after peer review.4 Other 
studies similarly noted poor adherence to the CONSORT guide-
lines, with average reporting rates around 54%, emphasising 

Table 3  Feasibility of issue resolution

Issues that could be easily 
resolved by authors Resolution

Issues that could not be easily 
resolved by the authors Resolution

Incomplete reporting Clearer or further explanations of the study’s methods or better reporting of the 
study’s findings

Study design Not feasible during the peer 
review stage but should be 
presented as a limitation in 
the discussion section of the 
manuscript, with a sufficient 
explanation.

Selection of the reported results Reporting all outcomes pre-specified in the clinical trial protocol, statistical analysis 
plan, and/or trial register

Sample size

No access to the raw data/pre-
specified plan

Providing access to the raw data, protocol, and/or statistical analysis plan Results applicability

Inconsistent reporting of methods 
and analyses

Consistent descriptions of methods and analyses between the pre-specified plan 
and all versions of the reports

Conflict of interest

Statistical analysis Rerunning the appropriate analyses Ethics

Error Correcting typographical errors or miscalculations Fraud

Spin Accurate and neutral interpretation of the study’s results in the abstract and 
conclusions

Table 2  Characteristics of post-preprint and PPPR comments

Characteristics N=74* (%)

Number of comments (comments) 348

Number of comments per RCT report† (comments) 2 (1–5)

Word count† (words) 64 (28–135)

Delay† between preprint post and comment post (days) 10 (2–65)

Delay† between journal article publication and comment post (days) 29 (0–106)

Publication type‡ (n)

 � Preprint 55 (74)

 � Journal article 19 (26)

Comment source (n)

 � PubPeer 26§ (35)

 � medRxiv 40§ (55)

 � Research Square 10 (14)

 � SSRN 3§ (4)

Methodological or reporting issues identified (n)

 � Study design 34 (46)

 � Incomplete reporting 29 (39)

 � Error 23 (31)

 � Sample size 17 (23)

 � Statistical analysis 14 (19)

 � Results applicability 13 (18)

 � Inconsistent reporting of methods and analyses 12 (16)

 � Spin 10 (14)

 � Ethics 9 (12)

 � No access to raw data/pre-specified plan 5 (7)

 � Selection of the reported result 3 (4)

 � Conflict of interest 3 (4)

 � Fraud 2 (3)

 � Other 18 (24)

Commenter actions (n)

 � Conducted a specific check 23 (31)

 � Conducted a reanalysis 3 (4)

 � Commented the erratum/retraction note 2 (3)

 � Published a commentary 1 (1)

Commenter requests (n)

 � Response from author 12 (16)

 � Erratum 3 (4)

 � Retraction 0

Response received (n)

 � From author 7 (9)

 � Satisfied needs of the original comment 5 (7)

*3 RCTs had both post-preprint and PPPR comments.

†Median (IQR).

‡At time of comment retrieval.

§8 RCTs had comments on two platforms.

N, number of RCTs; PPPR, post-publication peer review; RCT, randomised controlled 
trial; SSRN, Social Science Research Network.
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deficiencies in critical areas like allocation concealment, blinding 
and sample size estimation.33 34 Quinn et al compared COVID-19 
papers with contemporaneous non-COVID-19 papers and found 
that COVID-19 research had a higher risk of bias and poorer 
adherence to reporting guidelines.35

Implications for research
Our findings have several important implications. Incorporating 
feedback from alternative and informal peer review sources, when 
duly acknowledged by the authors, can serve as a valuable supple-
ment to formal peer review processes and enhance a manuscript’s 
overall quality. First, by following the usual iterative process of 
living systematic reviews, which involves continuous evidence 
synthesis with a detailed assessment of RoB and ORB for each new 
RCT, systematic reviewers can identify key issues that could be 
communicated back to the authors to be resolved. In our sample, 
these issues were identified in 78% of the RCTs. Therefore, the 
absence of a direct link between reviewers and authors is a missed 
opportunity, because systematic reviewers should play a role in 
peer review.

Discussions on this disconnect between evidence generation 
and synthesis have been raised.36 They highlight that interactions 

between trialists and systematic reviewers are often limited to 
data requests for unreported outcomes or methodological details, 
with little focus on providing feedback to improve ongoing or 
future trials. Similarly, trialists rarely use systematic reviews to 
guide decisions on comparators, sample size, or outcomes, which 
could enhance inclusion in meta-analyses. After completing 
their trials, they also often fail to share results with reviewers, 
hindering updates to existing reviews. A reinforced link between 
trialists and systematic reviewers should be a major objective in 
implementing this cycle of improvement.

Second, proponents of PPPR stress that it plays a role in iden-
tifying methodological and reporting issues and in improving 
scholarly publishing. However, given that our study showed that 
post-preprint and PPPR comments identified issues in only 9% 
of RCTs, further development of these platforms is warranted to 
maximise their effectiveness. Incentivising and fostering a culture 
within the research community that values PPPR is essential. 
For example, journals could consider employing a grace period 
after publication wherein important comments prompt addi-
tional revisions by the authors. Another approach is to integrate 
post-preprint and PPPR into the research workflow. Journals 
could require authors to post their preprint when submitting 

Figure 3  RCTs with issues identified by post-preprint and post-publication peer review. PICO, Population, Intervention, Comparator, Outcome; RCTs, 
randomised controlled trials.
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their manuscript and, within the peer review timeline, address all 
post-preprint peer review comments. In this study, the median 
time from preprint posting to comment was 10 days (IQR, 2–65), 
aligning well with typical peer review delays. Before acceptance, 
editors could ensure that authors have adequately addressed both 
formal and post-preprint peer review feedback. This integration 
could improve research quality and encourage broader scientific 
engagement.

Furthermore, post-preprint and PPPR platforms could develop 
systems for better tracking and categorising commentary to 
enhance usability for all stakeholders, and partner with journals 
to ensure significant critiques are addressed in final publications. 
Readers should be critical consumers of preprints and published 
research, paying attention to issues raised during PPPR, and, of 
course, participate in constructive commentary to help improve 
the scientific record.

PPPR, which actively identify irregularities in published data 
or expose potential research fraud, are often seen as lacking 
accountability and are labelled as engaging in vigilantism when 
performed anonymously without formal discourse.37 A centralised 
mechanism for coordination and oversight is, therefore, necessary 
to avoid discriminative and unethical behaviour.

Strengths and limitations
RoB and ORB assessment data were retrieved from a large living 
systematic review (COVID-NMA), which implemented a robust 
assessment strategy, whereby assessments were performed inde-
pendently and in duplicate by pairs of researchers, and disagree-
ments were resolved by consensus. The researchers participated in 
a comprehensive training programme with a team of experts, and 
quality control of the data was performed regularly by an external 
group. Furthermore, both post-preprint and PubPeer comments 
were considered for a diverse exploration of the landscape, and 
rigorous methodological coding procedures were incorporated to 
enrich the data via thematic analysis.

However, some limitations of our study must be acknowl-
edged. First, we focused solely on COVID-19 trials, so our results 
may not be generalisable to post-preprint and PPPR comments 
outside the context of the pandemic. One study found that 
COVID-19 preprints had higher levels of engagement and received 
more comments than non-COVID-19 preprints.19 Second, our 
study was constrained by decisions related to living reviews; 
systematic reviewer assessments were only available for review-
defined outcomes. However, these outcomes were chosen because 
of their clinical relevance and included both safety and efficacy 
endpoints. Finally, most post-preprint and PPPR comments were 
anonymous; therefore, we could not assess the commenters’ 
expertise in research methodology or investigate their potential 
conflicts of interest. However, our aim was not to exhaustively 
verify the validity of the issues highlighted in the comments. 
Furthermore, anonymity has been linked to increased participa-
tion in PPPR, with Lapinski finding that PubPeer, a platform that 
allows anonymous contributions, received over 37 000 comments 
on 3300 publications from 2012 to 2015.38 This exceeded PubMed 
Commons’ 4000 mandatory onymous contributions on the same 
publications during the same period.

Future work
Future studies could investigate methods for integrating systematic 
reviewers’ assessments into a structured feedback loop for authors, 
and even editors. Research could explore how to design standard-
ised feedback templates that streamline communication between 
reviewers and authors, perhaps via testing digital platforms that 

incorporate these assessments into the revision process. Addition-
ally, studies could examine incentives to encourage systematic 
reviewers, authors and editors to this process, ensuring that it is 
effective and sustainable. Surveys and interviews with authors, 
reviewers and editors could also address how to incentivise 
researchers to participate in PPPR and how to seamlessly integrate 
these processes into existing research workflows.

Conclusions
The majority of COVID-19 RCTs had easily resolvable issues iden-
tified through RoB and ORB assessments. Systematic reviewers are 
well placed to improve the quality of manuscripts; however, it is 
a wasted opportunity, considering that a feedback loop with the 
trial authors has not been established and acted on. Alternatively, 
the impact of post-preprint and PPPR in identifying methodolog-
ical and reporting issues remains limited. Expanding its reach and 
leveraging the existing feedback loop to authors is imperative to 
optimise its effectiveness.
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