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Abstract
Objectives: This paper retrospectively reflects on opportunities and risks
encountered in 2020 related to publishing COVID-19-related research, and
offers perspectives on how researchers should proceed cautiously in 2021.
Methods: Based on select literature, the author’s perspective, and case studies
sourced primarily from PubMed, challenges in publishing COVID-19-related
research observed in 2020 and early 2021 are described. Background problems
and suggestions for possible solutions are provided. Findings: 2020 was highly
transformative, not only for biomedical research as a direct result of a focus
on COVID-19, but because many aspects of publishing were challenged. Some
concerns that had already been emphasized recently, such as reproducibility,
misinformation, or predatory publishing, were amplified in 2020, and carried
over into 2021. Open data policies were more encouraged, but in select cases,
they were weakly implemented. Applications: Both young and established
researchers and academics alike, in their passionate desire to contribute to
humanity’s advance in understanding COVID-19, need to appreciate several
risks and perils that lie within academic publishing.
Keywords: COVID-19; correction of literature; ethics; pandemic; public health;
retractions

1 Society and science were dominated by COVID-19 in
2020
Like no year in recent memory, 2020 was transformative in so many ways, not only
for society, but also for biomedical science research and publishing. Coronavirus
disease 2019 (COVID-19), the respiratory disease caused by the SARS-CoV-2 virus,
had already, by the end of 2020, been detected in over 80 million citizens, causing
over 1.8 million deaths globally, values that are now about 123 million and 2.7
million, respectively (1). In 2020, according to NCBI’s LitCovid, about 85,000 papers
related to COVID-19 had been published, values that now sit at 110,934 (2). For
biomedical researchers specializing in COVID-19, or for any reader interested in
this work, including the public and media, this volume of information alone is an
overwhelmingly large volume to effectively screen for useful and relevant information,
and manage.
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1.1 COVID-19 infodemic and misinformation

An early analysis of COVID-19 literature indexed in Clarivate Analytics’ Web of Science and Elsevier’s Scopus revealed that
while roughly half of the papers were research articles, there was also a very high volume of editorials, letters to the editor
and other opinion papers (3). This large volume and wide selection of manuscript types indicates that academics, the media,
policymakers and members of the public had an abundance of information at their disposal. However, they had to be selective
from this largemass of information, in an attempt to separate fact from opinion, relying upon thismass of information either for
basic information, medical advice, to establish public health policies, informing the public, or for personal use and reflection.
In the COVID-19 infodemic, fake news, misinformation and misleading information bred, but some strong counter-measures
to detect and reveal misinformation also developed (4).

The release of COVID-19 information that was either factually incorrect or misleading had the ability, especially when
transmitted via social media or mass media, to stoke fear, confusion, and reduce trust in a wide range of age groups, and even
among health policy makers, although the same conduits of misinformation also established stronger user policies to reduce or
eliminate the spread of misinformation (5). One of the most detrimental consequences of such misinformation is reducing trust
in COVID-19 vaccines, with a clear link between exposure to misinformation and a concomitant risk of vaccine hesitancy (6).
Misinformation about COVID-19 reduced the intent to obtain a vaccine by 6.2% or 6.4% among UK and US respondents (7).
In Spain, the spread of public health misinformation was fomented by additional factors such as the lack of cognitive authority,
or the use of coarse language to discredit people or ideas (8). Rigor in scientific discovery may be hampered by unreliable
epidemiologic data, or biases driven by political or economic ideologies, arbitrary selection and/or fear or anxiety (9).

1.2 Fame are metrics are not necessarily reliable information sources or indicators

The erroneous notion that highly cited papers in famous or highly ranked medical journals should be automatically accepted
as safe sources of information was dispelled by high-profile retractions from two top-ranking medical journals, The Lancet (10)
and New England Journal of Medicine (11). In those cases, insufficiently robust peer review, lack of open data policies, and
failure by editors to scrutinize raw data prior to publishing “attractive” findings and to accept authors’ claims based on blind
trust sent a clear message that these weaknesses of academic publishing that had already been emphasized in non-COVID-19
literature, were also true for COVID-19 literature (12). However, not only was peer reviewed COVID-19 literature retracted;
preprints, which are “crude” non-peer reviewed documents that are published with the key objective of making potentially
useful information quickly available, were also retracted (13). Consequently, poorly vetted, unreliable science and advice –
both medical or academic –emerged from preprints and peer-reviewed literature. Fortifying the crisis of trust in unreliable
COVID-19 literature, the retraction of several preprints has taken place without any verifiable reasons, and absent transparent
public explanations (14). Evidently, the risks of publishing poor, unreliable or questionable COVID-19 research or generating
unreliable information cannot be eliminated, but these risks can be minimized. Several practical steps to fortifying peer review
and publication processes, while minimizing such risks, were suggested: papers should be pre-screened with the assistance of a
statistics editor; at least three peer reviewers, preferably as open peer review, should be used; amandatory open data policy, with
strict ethical enforcement, is needed; screening, edits, peer review and online publication should be conducted within short but
reasonable time limits to ensure quality, but not victimize authors with tardy and inefficient editorial processing (15).

1.3 Predatory publishing venues

Finally, in addition to the risks of unscholarly work in preprints and peer reviewed journals, academics, policy makers and the
media should be careful of relying on information that might be published in actual or potential predatory venues (16). While it
is not always easy to identify a predatory journal or publisher – which may even appear in famed indexes or databases such as
PubMed, Scopus or Web of Science – because predatory characteristics are not always clear-cut or quantifiable (17), academics,
policy makers and the media need to develop better screening and selection skills (18), be much more critical of what they read,
and not rely blindly on paper’s data or conclusions when using, or citing, them. It should not be automatically assumed that
indexing platforms and databases are safe sources of COVID-19 literature (19). Caution is also needed when accessing popular
sites like ResearchGate or Publons in the belief that their popularity is equatedwith the presence of valid peer-reviewedCOVID-
19 literature (20).

2 COVID-19 literature: Learning from errors
In this section, focus is placed on select COVID-19 papers that were corrected or retracted to provide some background,
learning points and possible advice, to allow academics that research and publish COVID-19-related literature, to be more
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self-conscious of the perils and challenges that they themselves might unexpectedly face. Of note, while these are actual case
studies, the interpretations or advice are somewhat subjective, i.e., they are based on the author’s opinion, so readers should be
conscientious of this possible bias and or personal influence.

2.1 Surgisphere, reliability of public data sources, and unfair citations

As was briefly mentioned above, two high-profile retractions (10,11) drawour attention to the need of editors to not only request
the original data at the point of submission, not relying on the “fame” factor of the submitting author or of high-profile authors,
and of investigating, where necessary, the validity of the source of data. In the case of the two Mehra et al. retractions, data
originated from a data analytics company, Surgisphere, whose website has since disappeared. Data of thousands of patients
across six continentswere ruled as invalid andunsafe because it was unverifiable (21). Potential risks of using hydroxychloroquine
or chloroquine as a treatment for COVID-19 (10), advice that was used by the World Health Organization (WHO) and that was
also based on the Surgisphere dataset, was also invalidated (21). Despite this, a Google Scholar on March 1, 2021 search revealed
that the two retracted papers continue to be heavily cited, 971 and 804 times, respectively (10,11), although it is very important
to appreciate which citations are valid, i.e., based on a critique of the retracted papers, and to differentiate such citations from
invalid citations, which are based on the assumption that the findings of those studies continue to be valid. Retracted literature
can continue to be cited for various reasons, including the poor or unclear indication of the retracted status of a paper (e.g., on a
journal’s website or database), access of the unretracted version on science social networks like ResearchGate orAcademia.org or
on black or pirate open access sites like Sci-Hub, which might not indicate a retracted paper as being retracted (22,23). Journals
whose papers have been retracted may be benefitting unfairly by reaping citations to invalidated literature, or to retracted
literature that is used to erroneously support claims that are no longer supported by such retracted papers. Consequently, their
metrics, like the Clarivate Analytics’ journal impact factor or Elsevier/Scopus CiteScore, need to be adjusted downwards and
corrected to accommodate for unfair invalid citations to retracted literature (24). In conclusion, when citing a paper on COVID-
19, authors and editors should verify its published status on the journal and publisher’s original or source website rather than
from third party services which may have incorrect or outdated metadata.

2.2 Expressions of concern and validity of peer review

Expressions of concern (EoCs) are generally published when an editor or journal might receive concerns about a published
paper that were not detected during peer review, but that may require additional evidence involving further investigation. In
some cases, through no fault of their own, for example citing a paper that might at some point in a paper’s future, be retracted,
authors may earn an EoC (25). Linked to the above retractions (10,11), an EoC in SAGE’s Vascular indicates that papers in that
journal that were “authored or co-authored by Dr Desai that did not contain significant data or are case reports did not require
further critical review” (26), but publishing that editorial note as an EoC, rather than as a simple editorial note, casts perhaps
unnecessary and unfounded doubts on all papers by Dr. Desai. In contrast, a clearer EoC related to COVID-19 and vitamin
D indicated concerns about sample size, invalid statistical analyses, claims about the efficiency of vitamin D that were not
supported by the data, and other issues (27), which have yet to be resolved, but which also cast doubt on the robustness of peer
review and editorial handling. Academics should thus always view peer review with skepticism and accept that it has limits,
and that one of the best ways to circumvent, or minimize, the risks of imperfect peer review, is to try and secure their own peer
review and paper quality (28). The integrity of the correction of the literature is also being put at risk through the assignment
of EoCs exclusively to html format, which can be easily manipulated or deleted at any time, and the lack of assignment of a
DOI (29).

2.3 Silent retractions and COPE non-compliant retractions

A paper received considerable attention for claiming that 5G technology, as is used in the new and generation of mobile phones,
could induce COVID-19 in skin cells (30). After those claims were debunked as unsupported, the paper’s PDF file disappeared
from public view, in violation of the best practices for retracted papers, as specified by the Committee on Publication Ethics
(COPE), which requires retracted papers to indicated the retracted status across each page with a prominent “RETRACTED”
stamped across each page. Since the journal, Journal of Biological Regulators & Homeostatic Agents, is indexed in PubMed (31),
this failure to comply with COPE-based ethics requirements raises doubts about the legitimacy of select papers at PubMed. The
silent retraction of papers, including preprints (14), related to COVID-19, and the disappearance of public records (PDF files)
merits a wider exploration and investigative study.
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3 Conclusion
The initial basis for this paper was to provide a response to Gajendran et al., who had indicated that ResearchGate, Academia,
Mendeley, Kudos and Publons could be used to garner data and information regarding COVID-19 (20). However, several
of those platforms are not necessarily for reliable, accurate or trustworthy information, despite their membership numbers
and popularity. In this paper, by emphasizing select aspects of the risks to misinformation caused by social media and the
advancement of biased, erroneous or patently incorrect information about COVID-19 on these and other platforms and
databases, cautious advice is provided to young researchers, such as early career researchers, and also to seasoned academics,
to advance their own research related to COVID-19 passionately, but cautiously, since the risks facing them, their papers and
their legacies are in a precarious state of risk if care is not taken.

It is almost self-evident, and obvious, to state that COVID-19 was a central issue in 2020 in the lives of many people around
the globe, including researchers and public health workers (32). Biomedical research, including of basic biology and vaccines,
work on socio-economic and political influence, and so many other basic and applied aspects of this disease were published in
2020, and LitCovid values suggest that equally high volumes of literature are and will likely continue to be published in 2021 or
beyond as COVID-19may stay with humanity beyond 2021, i.e., the potential endemism of COVID-19 across the globe (33) will
continue to spur research and publications on this disease. Academics need to be more savvy about the research and publishing
environments in which they exist. They need to appreciate that academic publishing is not only about glamor, fame, ranking,
metrics and citations, and that there are real risks not only to their literature, but to their legends, status, careers and networks,
any or all of which can be affected if poor decisions are made during the publication process (34). Academics also play a key role
in the validation of science, and should be vigilant to prevent the abusive use of (35), or politicization of (36), COVID-19 research.
This reality is not restricted to COVID-19 literature.

Academics, like members of the public, are very exhausted from this pandemic, which has affected their personal and
professional ways of life, andwill continue to do so in 2021 (37). Rather than letting down their guard and being further negatively
impacted by the pandemic, better self-defense mechanisms – including through greater awareness of the risks in academic
publishing – to safe-guard themselves against exposure to, and reliance on, poor or incorrect science or misinformation that
may exist in social media, preprints or peer-reviewed literature, is needed. Fortified protection and awareness is not equivalent
to laziness, although it is perfectly understandable that in these trying times, motivationmay be lacking, and that prior research
objectives might be more difficult to achieve under constrained work and research environments (38). There are also multiple
practical ethical challenges underlying medical aspects of COVID-19 research (39). A greater emphasis on scrutiny and critical
evaluation rather than speed, which may have negatively impacted research output in the early months of the pandemic (40), is
now needed moving forward into 2021. Finally, great caution is needed about those who are willing to take advantage of the
weaknesses or frailties of others, or who are willing to abuse the weaknesses of a health and public services that are under strain,
for unfair personal or professional gain (41).

Relying primarily on personal experiences, and focusing on a small subset of COVID-19 papers that are indexed in PubMed,
this paper aimed to highlight specific risks and weaknesses so that they might serve as learning points for academics as they
advance ambitiously into 2021.
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