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Introduction

The earliest cases of SARS-CoV-2 causing COVID (CO for 
‘corona,’ ‘VI’ for ‘virus,’ and ‘D’ for disease)-19 occurred 
around 1 December 2019 [1]. Later in the month, the 
World Health Organization (WHO) China Country office 
received notification of cases of pneumonia of unknown 
cause detected in Wuhan City, Hubei Province of China. 
Viral analysis of samples [2] matched the genome from 
lineage B of the genus beta-coronavirus showing great 
than 85% identity with a bat SARS (severe acute respira-
tory syndrome)-like CoV. The international WHO received 
notification between 31 December 2019 and 3 January 2020 
of 44 patients with pneumonia of unknown etiology. On 11 
January 2020, the Chinese National Health Commission 
identified the source of exposures at a seafood market in 
Wuhan City (Huanan Seafood Wholesale Market) (reviewed 
in Becker RC) [3]. At the time of this writing, 29 January 
2021, there have been 113,000,000 confirmed cases of 
COVID-19, including 2.5 million deaths, reported to the 
WHO (Fig. 1) (www.who.int/covid;acces sed 6 March 2021).

The tenet of scientific publishing

The promotion of peer review in science and medicine, rep-
resenting the bedrock of scholarly exchange dates back to 6 
March 1665 when the Royal Society of London (currently 
known as the Royal Society) established the first scientific 
journal-Philosophical Transactions (Reviewed in Kelly) 
[4]. Despite many early critics, the founders to include the 
Society’s first secretary, Henry Oldenberg, felt strongly that 

peer review represented the best means to maintain scien-
tific integrity in published materials. The available informa-
tion suggests that the secretary himself undertook the initial 
peer-reviews.

The medical and scientific communities continued to 
strive for a process that would yield information of the high-
est quality. The “Medical Essays and Observations” pub-
lished by the Royal Society of Edinburgh in 1731 adopted a 
peer review process summarized as follows “Memoirs sent 
by correspondence are distributed according to the subject 
matter to those members who are most versed in these mat-
ters. The report of their identity is not known to the author.” 
In this particular instance, the peer reviewers were Society 
members. The Royal Society of London furthered the spirit 
of peer review in 1752 by forming a “Committee on Papers”. 
The function of the committee was to review abstracts of 
manuscripts and “vote by secret ballot without discussion” 
on what to publish in Philosophical Transactions. By 1832, 
the Royal Society sought independently written referees’ 
reports to ensure that more expertise informed the Commit-
tee on Papers in its editorial decision-making. Thereafter, 
refereeing conducted by authorities in a given field of study 
became a signature and established norm for medical pub-
lishing [5–7].

Enter the pandemic of 2020

In an unprecedented fashion, the medical and scientific com-
munities encouraged strongly by the public, federal govern-
ments and global health organizations sought a means to 
understand SARS-COV-2 and its heterogeneous, yet clearly 
life-threatening phenotype, COVID-19 (reviewed in Becker 
RC) [8]. The questions were many and highly complex with 
societal, cultural and economic implications. How would 
clinicians, scientists and leaders around the world respond? 
What role would publishers of medical and scientific content 
play? Where would the long-standing and time-honored rela-
tionships between academia, publishers, industry (pharma-
ceutical, device), federal and non-profit organizations stand? 
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How would they function in a coordinated fashion to inform 
one-another and literally billions of people on the planet in 
need of answers, guidance, effective treatments and safe vac-
cines to quell the raging sea of SARS-COV-2? The answer 
of course is, “in a progressive, meticulous, coordinated, 
transparent, and honest fashion”.

Initial response

History has documented that humans respond to unexpected 
or unexplainable events reflexively and at times viscerally, 
beginning with raw observations, followed by an assess-
ment, and in time seek evidence-based explanations [9–11]. 
Based on one’s background, perspectives, training, expertise, 
circumstances and resources, explanations may be sought 
through well-formulated hypotheses, past experiences, simi-
lar observations made by trusted colleagues or documented 
in the annals of medicine, or a virtual word of mouth in 
conferences, seminars, podcasts, social media or mainstream 
media outlets.

Observations dominated the initial COVID-19 experi-
ence—first of a modest number of affected patients, followed 
by increasingly large patient cohorts from China, Europe 
and the United States. Simultaneously, clinical and labora-
tory observations became increasingly detailed and included 
vital elements of necropsy observations that connected four 
critical “dots”—the SARS-COV-2 virus and resulting infec-
tion; presenting signs, symptoms and laboratory findings; 
type, depth and extent of specific organ involvement; and 
the early course of disease. Treatment beyond supportive 
care, advanced mechanical therapies where available and 

for documented secondary bacterial infections was unknown 
and untested.

An observational approach to understanding a disease, 
and certainly one as complex as COVID-19, would be 
expected to foster incremental gains in knowledge. Indeed, 
observational studies performed longitudinally with scien-
tific rigor have contributed significantly to our understanding 
of human disease and its natural history (reviewed in Lieb-
man) [12]. The medical and scientific communities would 
be responsible, working closely with editors, publishers and 
health organizations, to determine whether the unique cir-
cumstances of a global pandemic and limited information 
would permit small, incremental observations in the near-
term while still honoring the foundations of science and its 
dissemination in the printed word. A real-time example and 
response are included in this issue of the Journal [13].

A strategy to disseminate information

The unprecedented events of December 2019 and early 2020 
prompted an equally unprecedented dissemination of infor-
mation. Many academic institutions turned to press releases 
as a rapid means to spread information, while highlighting 
efforts and important contributions emerging from within 
their walls and at the hands of faculty members. Sites for 
posting the findings from research studies emerged and 
were quickly flooded with minimally or non-peer reviewed 
content. Well known and highly respected medical journals 
accelerated the review of COVID-19 related studies to 24 to 
48 h or less (Fig. 2), while others posted online content either 
prior to full peer review or galley proofing [14]. Solicited 

Fig. 1  Cases of COVID-19 
reported to the World Health 
Organization
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online medical journals [15] experienced a moment of vir-
tual bliss and websites, blogs and twitter accounts of widely 
varied origins, implicit or explicit agendas and overarching 

missions served up a cornucopia of information, theories 
and claims [16].

Accessibility of information is vital for scientific 
advances, however, accelerated dissemination need not call 

Fig. 2  Time from submission to acceptance for journal articles with 
received and accepted dates. a, COVID-19 articles. b, Ebola arti-
cles. c, Cardiovascular disease articles. d, Articles published in the 
same journals in 2019 in which COVID-19 articles were published. 
e, Articles published in the same journals in 2020 in which COVID-
19 articles were published, excluding COVID-19 articles. f, Articles 

published in the same journals in 2020 in which COVID-19 articles 
were published, including COVID-19 articles. In all panels, the pur-
ple line represents 7 days, the blue line 30 days and the red line 100 
days from time of article receipt. From Palayew A. Nature Human 
Behavior 2020; 4: 666-669. With permission.
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either quality or rigor into question if high-level processes 
are in place, maintained and followed. External peer review-
ers must provide rigorous reviews in a timely fashion, but 
rapid publication is only possible if authors, medical editors, 
and manuscript editors are consistently in place and prepared 
to review and edit manuscripts daily. It also requires a skilled 
and experienced publishing team that can process and dis-
seminate manuscripts quickly and accurately [14].

Pace and volume of COVID‑19 related 
publications

A PubMed query of COVID-19 performed on 29 January 
2021 yielded 97,064 results to include 261 citing’s in 2019, 
89,366 citing’s in 2020 and 12,187 citing’s in 2021 (Pub-
med.ncbi.nim.nih.gov; accessed 29 January 2021). COVID-
19 citing’s included the following article types: clinical trials 
(423), reviews (10,873), systemic reviews (1683), meta-anal-
ysis (626), and randomized controlled trials (220).

Google Scholar™, a bibliographic database across an array 
of publishing formats ranging from peer-reviewed publica-
tions, books, conference proceedings, theses and disserta-
tions, technical reports and patents currently houses 3,540,000 
results (schol ar.googl e.com; accessed 29 January 2021).

Preprints of COVID-19 in MedRx IV and BioRx IV 
represented nearly 40% of all English-language COVID-19 
scientific corpus in the early stage of the pandemic (6000 
pre-prints from 16,000 articles). By August of 2020, the 
proportion of pre-prints decreased to 28% of all articles 
(Lachapelle F. MedRxIV 2020). Lachapelle proposed a 
measure of COVID-19 preprint publication rate using the 
COVID-19 open research dataset (CORD-19)—a data-
base that includes preprints from ArXIV, BioRxIV and 
MedRXIV. The available information suggests that ~ 50% of 
pre-print uploads are published in peer-review venues over 
a 6-month period. Is this rate good, encouraging, reassur-
ing or alarming? What impact (favorable or non-favorable) 
do uploads ultimately deemed unacceptable for peer-review 
publication have on the field? What the scientific quality is 
of uploads that transition to peer review publications during 
a pandemic remains unclear.

Zdravkovic et al. [17] assessed the scientific quality of 
publications in the highest impact medical journals during 
the early phase of the pandemic. A hierarchal level of evi-
dence was determined for COVID-19 and non-COVID-19 
related original articles. Non-COVID-19 publications were 
associated with higher levels of evidence employing an evi-
dence pyramid. The quantitative quality score was signifi-
cantly higher in non-COVID-19 publications. Early citation 
rates were greater in COVID-19 publications (45 [30–344] 
vs. 2 [1–4]; p < 0.001).

The observations underscore intense interest, accelerated 
peer-review, rapid recommendations, and an unprecedented 
commitment to disseminating information among the most 
highly respected medical journals. They equally underscore 
a “need-to-know” moment in medical history.

Retraction Watch is an online, open-access, resource that 
tracks scientific processes and accountability in research. At 
the time of this writing, there were 72 retracted COVID-19 
papers, including publications in the New England Jour-
nal of Medicine, The Lancet and Cellular Medicine and 
Molecular Immunology among others. In some instances, 
withdrawal of pre-prints occurred within 1–2 months. There 
where temporary retractions of five papers either without 
explanation or because of concern. The overall rate of retrac-
tion during COVID-19 was higher than other viral epidemics 
and pandemics, but does not surpass the expected or basal 
level in scientific publications of 4 per 10,000 papers [18]. 
Do the number of retractions actually represent proof of suc-
cess for the process of global peer review? Can one conclude 
that widely available information is perhaps the most trans-
parent and powerful opportunity to have many “critical eyes” 
on the published (and pre-published) literature? Is more and 
faster access to information the key to addressing time sensi-
tive questions of unparalleled import?

A point of clarity

A series of thoughtful steps and an expected yet seemingly 
long-awaited point of clarity followed the initial reflex and 
response in the published literature to the COVID-19 pan-
demic. Medical publishers banded together with their edi-
tors, managing editors, deputy editors and stakeholders, 
paused, reflected and acted. The result was a comprehensive 
offering of access to information for students, researchers, 
medical professionals and the lay community in COVID-
19 and non-COVID-19-related content. A call to action 
for learning across ages, disciplines, countries, cultures 
and languages emerged. Digital content, remote learning 
arrangements, global libraries, free upgrades, unlimited 
access arrangements and teaching resources, book share 
easy-to-read formats, read-aloud videos and live-streamed 
events and availability of publisher repositories in text and 
machine-readable formats (Association of American Pub-
lishers, www.publi shers .org/aap; accessed 29 January 2021). 
We believe that these actions “elevate all ships on open 
waters”, heighten awareness for the power of knowledge, 
raise the bar for scientists and non-scientists alike to edu-
cate one-another and place the emphasis of medical research 
and published information squarely on efforts to teach and 
translate for the good of humanity. We also believe that the 
path will help build trust in science at this critical moment 
in time.

https://www.scholar.google.com
http://www.publishers.org/aap
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Where are we now?

Deep and comprehensive observations continue to play an 
important role in the COVID-19 pandemic. A key distinc-
tion between the early experience and current undertak-
ings is hypothesis-based research, investigative networks 
and randomized controlled trials. A few examples of tan-
gible advances include evidence-based treatments such as 
remdesivir [19], corticosteroids [20], monoclonal antibod-
ies [21, 22] and most recently vaccines [23–25]. Rapid dis-
tribution and public uptake, coupled with ongoing efforts 
of containment will secure a future for SARS-COV-2 that 
follows an identical course to smallpox and polio [26, 27].

There are currently 4609 studies of COVID-19 and 
approximately 50 of anticoagulation/antithrombotic ther-
apy in COVID-19 registered in Clinicaltrials.gov (accessed 
29 January 2021). Some have completed enrollment, while 
others are either ongoing or preparing for enrollment to 
begin. In a majority of studies, unfractionated heparin 
(prophylactic dose, treatment dose), low molecular weight 
heparin (prophylactic dose, treatment dose), direct oral 
anticoagulants (prophylactic or treatment dose for venous 
thromboembolism, standard of care, or placebo), direct 
intravenous anticoagulants (argatroban), aspirin and plate-
let P2Y2 receptor antagonists are being tested for out-
comes, including in-hospital mortality, days free of organ 
support, duration of hospitalization and thrombotic events. 
Safety is determined using the International Society on 
Thrombosis and Hemostasis (ISTH) bleeding scale and 
the incidence of heparin induced thrombocytopenia (when 
appropriate based on treatment arms). Several studies will 
test out-of-hospital intervention to determine the efficacy 
and safety of direct oral anticoagulants, with hospitaliza-
tion, rehospitalization, thrombotic events and bleeding as 
primary outcome measures.

The publication in the Journal of Thrombosis and 
Thrombolysis referenced earlier is an exemplar of evolv-
ing processes of information dissemination during the 
COVID-19 pandemic [28]. The investigators, based on 
observational data, followed by comparative cohort-
derived data concluded that patients with COVID-19 
pneumonia compared to those with non-COVID-19 pneu-
monia had higher mortality. They also concluded that anti-
coagulation reduced mortality, particularly in patients with 
a high D-dimer level. Randomized trials have subsequently 
shown that full dose anticoagulant therapy decreases the 
need for organ support and improves outcome in hospi-
talized, moderate severity patients (NIH.gov accessed 29 
January 2021).

The emphasis of a robust portfolio of ongoing clini-
cal trials at the current stage of the pandemic rests on 
randomized treatment arms, hard clinical endpoints and 

adaptive designs to gather information rapidly. Accord-
ingly, clinicians can expect robust data in the published 
literature and evidence fit for guiding patient care.

What have we learned?

This is a critical question with many layers for humanity to 
ponder. Medical and scientific publishing is a thermostat, 
bell weather, litmus test and vehicle for the human condi-
tion and its response to our environment. The COVID-19 
pandemic rages on, yet through astute observations, hypoth-
esis testing, collaboration, scientific rigor, honesty, trans-
parency, dissemination of information using the tenets of 
medical publishing and the translation of ideas from bench, 
to bedside, to the community and to every person, we will 
persevere.

Last, while the focus of our editorial is medical publish-
ing during the COVID-19 pandemic, academic institutions 
and researchers are the “stewards of scientific integrity 
and its dissemination”. The research quality framework 
employed widely to include our respective institutions 
emphasizes values, ethics and integrity. It also underscores 
the importance of science and publishing as a continuum in 
academia to inform and serve.

It is a matter of primary importance in the cultivation 
of sciences in which truth is discoverable by the human 
intellect that the investigator should be free, independent, 
unshackled in her or his movement.

John Henry Newman.
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