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Abstract
Background: The coronavirus disease 2019 (COVID-19) pandemic constitutes an 
ongoing, burning Public Health Emergency of International Concern (PHEIC). In 
2015, the World Health Organization adopted an open data policy recommendation 
in such situations.
Objectives: The present cross-sectional meta-research study aimed to assess the 
availability of open data and metrics of articles pertaining to the COVID-19 outbreak 
in five high-impact journals.
Methods: All articles regarding the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), published in five high-impact journals (Ann Intern Med, BMJ, 
JAMA, NEJM and Lancet) until March 14, 2020 were retrieved. Metadata (namely 
the type of article, number of authors, number of patients, citations, errata, news and 
social media mentions) were extracted for each article in each journal in a systematic 
way. Google Scholar and Scopus were used for citations and author metrics respec-
tively, and Altmetrics and PlumX were used for news and social media mentions 
retrieval. The degree of adherence to the PHEIC open data call was also evaluated.
Results: A total of 140 articles were published until March 14, 2020, mostly opin-
ion papers. Sixteen errata followed these publications. The number of authors in 
each article ranged from 1 to 63, whereas the number of patients with a laboratory-
confirmed SARS-CoV-2 infection reached 2645. Extensive hyperauthorship was 
evident among case studies. The impact of these publications reached a total of 4210 
cumulative crude citations and 342 790 news and social media mentions. Only one 
publication (0.7%) provided complete open data, while 32 (22.9%) included patient 
data.
Conclusions: Even though a large number of manuscripts was produced since the 
pandemic, availability of open data remains restricted.
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1 |  INTRODUCTION

Forty-six years ago, Monto, a Coronavirus epidemiology ex-
pert reported the complete lack of literature suggesting that 
human Coronaviruses could be involved in lethal infections.1 
Today, according to the World Health Organization (WHO), 
a pandemic is an appropriate analogy for what the corona-
virus disease 2019 (COVID-19) has developed to,2 sparking 
the need for information concerning the characteristics of the 
virus, the underlying pathology and possible management. 
Lessons learned from the Ebola outbreak include the impor-
tance of prompt and facilitated availability of data in Public 
Health Emergencies of International Concern (PHEIC), 
as globally agreed in the 2015 WHO consultation,3 to en-
hance preparedness. This paradigm shift in the approach to 
information sharing in emergencies encompassed open data, 
elimination of embargo policies, fit-for-purpose platforms 
to present relevant research items, as well as expedited, or 
post-publication peer review policies.3,4

The proposed framework was adopted immediately in the 
COVID-19 outbreak, being the second public health emer-
gency to implement this specific WHO consultation after 
the Zika virus outbreak. In parallel, the Wellcome Trust is-
sued a similar statement, high-lightening the need for rapid 
dissemination of research data and findings relevant to the 
virus.5 Subsequently, editors of scientific journals adhered to 
this strategy by immediately issuing calls for research items 
on COVID-19 to feed the existing demand gap,6,7 often ex-
pediting the review process to disseminate information as 
promptly as possible, in an open access manner.

These calls for COVID-19 intel sparked a new era in sci-
entific publishing, with individual journals receiving 208 to 
1009 articles every day, concerning the virus. On the other 
hand, scientists have called for taking everything with a pinch 
of salt as the circulation of fake news was pedalled from 
non-evidence-based data.10 Given that we are currently liv-
ing unpreceded times in both terms of health outbreak and 
rapid publication analogy, a close look at the metrics behind 
these rapidly produced publications in five high-impact jour-
nals (BMJ, NEJM, JAMA, Lancet and Ann Intern Med) is of 
utmost importance to better understand this unique situation 
we are currently experiencing.

2 |  METHODS

2.1 | Search strategy

Three independent researchers accessed the web platforms 
designed specifically for articles pertaining to COVID-19 
pandemic developed by five high-impact journals. The search 
strategy was designed to locate any COVID-19-related pub-
lication, with a publication type normally involving peer 

review in each journal, published from inception, until March 
14th, 2020. The COVID-19 resource platforms of the Annals 
of Internal Medicine (Ann Int Med),11 The British Medical 
Journal (BMJ),12 The Journal of the American Medical 
Association (JAMA),13 The New England Journal of Medicine 
(NEJM),14 and The Lancet (Lancet)15 were searched. Articles 
were included in this study if their type was eligible for a peer 
review process in each journal, as ascertained by the informa-
tion provided on each journal's guidelines for authors.

2.2 | Data extraction

Metadata characteristics were extracted from each publica-
tion by three researchers for each publication in a predefined 
Microsoft Excel® spreadsheet. Extracted information in-
volved (a) characteristics of the article including type, coun-
try of origin, number of authors, number of patients (with a 
laboratory-confirmed SARS-CoV-2 infection); (b) citations 
based on Google Scholar,16 (c) errata; (d) data availability; 
(e) news mentions based on alternative metrics (altmetrics) 
provided by each journal's website for every article; (f) so-
cial media mentions including Facebook,17 Twitter,18 and 
Reddit,19 according to the altmetrics provided by each jour-
nal, as well as (g) first and last author publication metrics in-
cluding the total number of publications based on PubMed20 
and the Hirsch-index (h-index)21 according to Scopus.22

Citations of the published items were retrieved from 
Google Scholar,16 using the title of each manuscript as the 
searched term. This method provided results related to the 
specific publication only. Then, the total number of citations 
of each article was normalized by the immediacy index of 
the journal, provided by the Web of Science.23 The ratio of 
the number of authors to patients (confirmed cases of SARS-
CoV-2 infection) was also calculated for ascertaining any 
hyperbole in the number of authors claiming authorship. 
Articles were categorized in data driven (if they included 
patients), reviews (when summarizing evidence), or opinion 
papers.

Concerning altmetrics, the BMJ, JAMA and Ann Int Med 
used the Altmetric website24 to measure the impact of their 
publications; The Lancet applied the Elsevier relevant metric 
website (PlumX),25 whereas the NEJM used a journal-spe-
cific impact metric method, based on the Altmetric.24 First 
and last author data were retrieved directly for authors with 
Scopus22 profiles. In those lacking a Scopus22 author pro-
file, the affiliation used in the COVID-19 publication was 
applied in the search to identify them within the Scopus 
database.

Data availability was ascertained if articles provided all 
data in an accessible way (eg either as supplements of their 
online publications or as stored databases on publicly avail-
able depositories/websites). In the case of case reports/series 
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(describing either only one or more patients), data availabil-
ity was determined by checking if data was provided for all 
patient characteristics and measurements mentioned within 
the publications.

2.3 | Statistical analyses

The present study follows the reporting guidelines for health 
research.26 Data are presented as means  ±  standard devia-
tions (SDs), followed by medians alongside the minimum 
and maximum values for each variable. Descriptive analy-
sis of the data was conducted on the Statistical Package for 
Social Sciences version 25.0 (SPSS).

3 |  RESULTS

A total of 140 research items were retrieved from the five 
journals (Table S1). Figure 1 details the number of research 
items published by researchers in each country, until the 
search end-date. Most publications originated from China, 
followed by the UK and the USA.

In Table  1, characteristics and metrics of the retrieved 
publications are presented. Most of the publications in-
volved opinion papers, with only 25% (n = 35) being data 
driven. The majority of items were published by The Lancet, 
being mainly opinion papers. Mean crude citations reached 
34.3 ± 109, whereas normalized citations were calculated at 
2.2 ± 6.8 per research item. New mentions reached 609 for 

individual publications, whereas the maximum cumulative 
social media mentions skyrocketed at 41 150. Many errata 
(n = 16, 11.4%) were noted among the published research. 
The number of authors ranged between 1 and 63, and the 
cumulative patient data totalled 2645 COVID-19 cases. The 
Ann Int Med mother journal had published the fewer COVID-
19 research items and exhibited null errata concerning the 
related publications.

Table 2 details the degree of adherence to the WHO call 
for open data in PHEIC among the five examined journals. 
The open data suggestion was fulfilled by all journals as far 
as unrestricted access to the COVID-19-related manuscripts 
was concerned. A very small percentage of the research, how-
ever (0.7%), fulfilled the open database WHO recommenda-
tion per se. Actual patient data were included in 22.9% of 
the retrieved items. All five journals adhered to the expedited 
peer review policy and the development of hubs specifically 
for COVID-19 research items.

4 |  DISCUSSION

The present results indicate that publication norms have 
changed to facilitate information dissemination concerning 
the COVID-19 pandemic. In further detail, a surge of manu-
scripts emerged as soon as the SARS-CoV-2 was identified, 
with distinct authorship etiquette, citation and dissemination 
effects, as well as peer review policies, all differing from 
what was considered as “acceptable” until now. Instead of 
actual open data and dataset sharing, most of the published 

F I G U R E  1  Number of research items by country of origin (N = 140)
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T A B L E  1  Metadata of the COVID-19 published research items

Publications 
per type in each 
journal

Research 
items (n)

Open data 
(n)

Citationsa 

Errata (n)

News mentions Social media mentionsb Number of authors
Cumulative 
patient 
sample sizeg  
(n)

Crude (Mean ± SD 
[Median, range])

Normalized citationsd  
(Mean ± SD [Median, 
range])

Cumulative 
(n)

Mean ± SD [Median, 
range]

Cumulative 
(n)

Mean ± SD [Median, 
range]

Cumulative 
(n)

Mean ± SD 
[Median, range]

Cumulative 
(n)

Ann Int Med 6 2 2.5 ± 6.1 [0,0-15] 0.4 ± 0.9 [0, 0-2.3] 15 0 98 ± 208.7 [14.5, 1-523] 588 549.2 ± 1213.8 [60, 7-3026] 3295 6.2 ± 6.9 [3, 1-19] 37 182

Data driven 2 2 0 0 0 0 262 ± 369.1 [262, 1-523] 524 1516.5 ± 2134.8 [1516.5, 
7-3026]

3033 14 ± 7.1 [14, 9-19] 28 182

Reviews 0 ΝΑ — — — — — — — — — — ΝΑ

Opinions 4 ΝΑ 3.8 ± 7.5 [0, 0-15] 0.6 ± 1.2 [0, 0-2.3] 15 0 16 ± 17 [14.5, 1-34] 64 65.5 ± 34.6 [60, 33-109] 262 2.3 ± 1.3 [2, 1-4] 9 ΝΑ

BMJ 36 0 1.3 ± 7.2 [0, 0-43] 0.1 ± 0.6 [0, 0-3.8] 47 2 5c NA 648.2 ± 1239.8 [179.5, 
0-5450]

23 336 2.6 ± 2.5 [1.5, 1-14] 95 62c 

Data-driven 1 0 43c 3.8c NA 1 5c ΝΑ 389c NA 14c NA 62c 

Reviews 1 ΝΑ 0c 0c ΝΑ 1 NA ΝΑ 1681c NA 4c NA ΝΑ

Opinions 34 ΝΑ 0.1 ± 0.5 [0, 0-2] 0.01 ± 0.04 [0, 0-0.18] 4 0 NA NA 625.5 ± 1263 [146, 0-5450] 21 266 2.3 ± 1.6 [1, 1-6] 77 NA

JAMA 25 1 18.2 ± 51.6 [1, 0-255] 1.6 ± 4.5 [0.1, 0-22] 456 3 78.4 ± 133.2 [30, 0-609] 1960 2552.7 ± 3973.2 [783, 
37-16 306]

63 817 5 ± 5.4 [3, 2-27] 125 396

Data driven 8 1 41.3 ± 87.3 [7.5, 0-255] 3.6 ± 7.5 [0.6, 0-22] 330 1f 102.1 ± 102.8 [67, 6-309] 817 3729.4 ± 4106.8 [2800.5, 
426-12 885]

29 835 10.3 ± 7.2 [7, 6-27] 82 396

Reviews 0 NA — — — — — — — — — — ΝΑ

Opinions 17 NA 7.4 ± 16.3 [0, 0-64] 0.6 ± 1.4 [0, 0-5.5] 126 2 67.2 ± 146.9 [10, 0-609] 1143 1998.9 ± 3909.3 [563, 
37-16 306]

33 982 2.5 ± 0.5 [3, 2-3] 43 NA

Lancet 56 1 42 ± 126.1 [2, 0-740] 2.8 ± 8.5 [0.1, 0-49.7] 2354 5 29.7 ± 57.5 [4, 0-285] 1217 3490.6 ± 7543.5 [452.5, 
6-41 150]

174 530 7.1 ± 8.5 [4, 1-38] 400 429

Data-driven 13 1 155.9 ± 229.4 [11, 0-740] 10.5 ± 15.4 [0.7, 0-49.7] 2027 4 92.6 ± 87.7 [74, 1-285] 926 11 506 ± 12 877 [9223, 
114-41 150]

126 566 15.8 ± 12.1 [14, 3-38] 205 429

Reviews 4 NA 7.5 ± 11.7 [2.5, 0-25] 0.5 ± 0.8 [0.2, 0-1.7] 30 0 14 ± 18.2 [5, 2-35] 42 1617 ± 1621 [1244, 
215-3392]

4851 4 ± 2.2 [3.5, 2-7] 16 NA

Opinions 39 NA 7.6 ± 24.5 [1, 0-153] 0.5 ± 1.6 [0.1, 0-10.3] 297 1f 8.9 ± 19.3 [2, 0-98] 249 1197.6 ± 2497.6 [369, 
6-12 906]

43113 4.6 ± 5 [3, 1-27] 179 NA

NEJM 17 7 113.3 ± 185.4 [24, 0-573] 6.1 ± 10 [1.3, 0-30.8] 1926 6 25.9 ± 38.6 [3, 0-114] 440 4577.2 ± 5764.3 [1471, 
122-21 996]

77 812 16.1 ± 17.7 [9, 1-63] 273 1576

Data driven 11 7 164.4 ± 214.8 [55, 0-573] 8.8 ± 11.6 [3, 0-30.8] 1808 6 36.4 ± 44 [18, 0-114] 400 6199.7 ± 6572.6 [5657, 
122-21 996]

68 197 23.5 ± 18.1 [19, 4-63] 258 1576

Reviews 0 ΝΑ — — — — — — — — — — ΝΑ

Opinions 6 ΝΑ 19.7 ± 37.8 [3, 0-96] 1.1 ± 2 [0.2, 0-5.2] 118 0 6.7 ± 14.4 [0.5, 0-36] 40 1602.5 ± 1875.6 [887, 
482-5355]

9615 2.5 ± 1.5 [2.5, 1-5] 15 ΝΑ

Total 140 11e 34.3 ± 109 [1, 0-740] 2.2 ± 6.8 [0.1, 0-49.7] 4798 16 46.8 ± 98.4 [6, 0-609] 4210 2558.1 ± 5503.4 [497, 
0-41 150]

342 790 6.6 ± 9.4 [3, 1-63] 930 2645

Note: Data are presented in the form of means ± SDs [median, minimum-maximum values], or n.
From inception until March 14, 2020, all publications that would originally undergo peer review in each journal based on the instructions for authors;
Abbreviations: Ann Int Med, Annals of Internal Medicine; BMJ, British Medical Journal; COVID-19, coronavirus disease 2019; JAMA, Journal of the American  
Medical Association; NA, not applicable; NEJM, New England Journal of Medicine; PCR, polymerase chain reaction; SD, standard deviation; WoS, web of science.
aBased on Google Scholar 16; 
bFacebook,17 twitter,18 and/or reddit 19; 
cRefers to data from one publication only; 
dBased on WoS metrics 23; 
eOut of which, n = 7 consisted of case reports, n = 1 estimated the virus incubation period, n = 1 referred to a retrospective analysis on children, n = 1 tested the  
presence of SARS-CoV-2 on air and surfaces, and n = 1 presented newspaper data; 
fDuring the revision of the present manuscript, one additional errata was noted; 
gRefers to confirmed COVID-19 positive cases based on the PCR only. 
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T A B L E  1  Metadata of the COVID-19 published research items

Publications 
per type in each 
journal

Research 
items (n)

Open data 
(n)

Citationsa 

Errata (n)

News mentions Social media mentionsb Number of authors
Cumulative 
patient 
sample sizeg  
(n)

Crude (Mean ± SD 
[Median, range])

Normalized citationsd  
(Mean ± SD [Median, 
range])

Cumulative 
(n)

Mean ± SD [Median, 
range]

Cumulative 
(n)

Mean ± SD [Median, 
range]

Cumulative 
(n)

Mean ± SD 
[Median, range]

Cumulative 
(n)

Ann Int Med 6 2 2.5 ± 6.1 [0,0-15] 0.4 ± 0.9 [0, 0-2.3] 15 0 98 ± 208.7 [14.5, 1-523] 588 549.2 ± 1213.8 [60, 7-3026] 3295 6.2 ± 6.9 [3, 1-19] 37 182

Data driven 2 2 0 0 0 0 262 ± 369.1 [262, 1-523] 524 1516.5 ± 2134.8 [1516.5, 
7-3026]

3033 14 ± 7.1 [14, 9-19] 28 182

Reviews 0 ΝΑ — — — — — — — — — — ΝΑ

Opinions 4 ΝΑ 3.8 ± 7.5 [0, 0-15] 0.6 ± 1.2 [0, 0-2.3] 15 0 16 ± 17 [14.5, 1-34] 64 65.5 ± 34.6 [60, 33-109] 262 2.3 ± 1.3 [2, 1-4] 9 ΝΑ

BMJ 36 0 1.3 ± 7.2 [0, 0-43] 0.1 ± 0.6 [0, 0-3.8] 47 2 5c NA 648.2 ± 1239.8 [179.5, 
0-5450]

23 336 2.6 ± 2.5 [1.5, 1-14] 95 62c 

Data-driven 1 0 43c 3.8c NA 1 5c ΝΑ 389c NA 14c NA 62c 

Reviews 1 ΝΑ 0c 0c ΝΑ 1 NA ΝΑ 1681c NA 4c NA ΝΑ

Opinions 34 ΝΑ 0.1 ± 0.5 [0, 0-2] 0.01 ± 0.04 [0, 0-0.18] 4 0 NA NA 625.5 ± 1263 [146, 0-5450] 21 266 2.3 ± 1.6 [1, 1-6] 77 NA

JAMA 25 1 18.2 ± 51.6 [1, 0-255] 1.6 ± 4.5 [0.1, 0-22] 456 3 78.4 ± 133.2 [30, 0-609] 1960 2552.7 ± 3973.2 [783, 
37-16 306]

63 817 5 ± 5.4 [3, 2-27] 125 396

Data driven 8 1 41.3 ± 87.3 [7.5, 0-255] 3.6 ± 7.5 [0.6, 0-22] 330 1f 102.1 ± 102.8 [67, 6-309] 817 3729.4 ± 4106.8 [2800.5, 
426-12 885]

29 835 10.3 ± 7.2 [7, 6-27] 82 396

Reviews 0 NA — — — — — — — — — — ΝΑ

Opinions 17 NA 7.4 ± 16.3 [0, 0-64] 0.6 ± 1.4 [0, 0-5.5] 126 2 67.2 ± 146.9 [10, 0-609] 1143 1998.9 ± 3909.3 [563, 
37-16 306]

33 982 2.5 ± 0.5 [3, 2-3] 43 NA

Lancet 56 1 42 ± 126.1 [2, 0-740] 2.8 ± 8.5 [0.1, 0-49.7] 2354 5 29.7 ± 57.5 [4, 0-285] 1217 3490.6 ± 7543.5 [452.5, 
6-41 150]

174 530 7.1 ± 8.5 [4, 1-38] 400 429

Data-driven 13 1 155.9 ± 229.4 [11, 0-740] 10.5 ± 15.4 [0.7, 0-49.7] 2027 4 92.6 ± 87.7 [74, 1-285] 926 11 506 ± 12 877 [9223, 
114-41 150]

126 566 15.8 ± 12.1 [14, 3-38] 205 429

Reviews 4 NA 7.5 ± 11.7 [2.5, 0-25] 0.5 ± 0.8 [0.2, 0-1.7] 30 0 14 ± 18.2 [5, 2-35] 42 1617 ± 1621 [1244, 
215-3392]

4851 4 ± 2.2 [3.5, 2-7] 16 NA

Opinions 39 NA 7.6 ± 24.5 [1, 0-153] 0.5 ± 1.6 [0.1, 0-10.3] 297 1f 8.9 ± 19.3 [2, 0-98] 249 1197.6 ± 2497.6 [369, 
6-12 906]

43113 4.6 ± 5 [3, 1-27] 179 NA

NEJM 17 7 113.3 ± 185.4 [24, 0-573] 6.1 ± 10 [1.3, 0-30.8] 1926 6 25.9 ± 38.6 [3, 0-114] 440 4577.2 ± 5764.3 [1471, 
122-21 996]

77 812 16.1 ± 17.7 [9, 1-63] 273 1576

Data driven 11 7 164.4 ± 214.8 [55, 0-573] 8.8 ± 11.6 [3, 0-30.8] 1808 6 36.4 ± 44 [18, 0-114] 400 6199.7 ± 6572.6 [5657, 
122-21 996]

68 197 23.5 ± 18.1 [19, 4-63] 258 1576

Reviews 0 ΝΑ — — — — — — — — — — ΝΑ

Opinions 6 ΝΑ 19.7 ± 37.8 [3, 0-96] 1.1 ± 2 [0.2, 0-5.2] 118 0 6.7 ± 14.4 [0.5, 0-36] 40 1602.5 ± 1875.6 [887, 
482-5355]

9615 2.5 ± 1.5 [2.5, 1-5] 15 ΝΑ

Total 140 11e 34.3 ± 109 [1, 0-740] 2.2 ± 6.8 [0.1, 0-49.7] 4798 16 46.8 ± 98.4 [6, 0-609] 4210 2558.1 ± 5503.4 [497, 
0-41 150]

342 790 6.6 ± 9.4 [3, 1-63] 930 2645

Note: Data are presented in the form of means ± SDs [median, minimum-maximum values], or n.
From inception until March 14, 2020, all publications that would originally undergo peer review in each journal based on the instructions for authors;
Abbreviations: Ann Int Med, Annals of Internal Medicine; BMJ, British Medical Journal; COVID-19, coronavirus disease 2019; JAMA, Journal of the American  
Medical Association; NA, not applicable; NEJM, New England Journal of Medicine; PCR, polymerase chain reaction; SD, standard deviation; WoS, web of science.
aBased on Google Scholar 16; 
bFacebook,17 twitter,18 and/or reddit 19; 
cRefers to data from one publication only; 
dBased on WoS metrics 23; 
eOut of which, n = 7 consisted of case reports, n = 1 estimated the virus incubation period, n = 1 referred to a retrospective analysis on children, n = 1 tested the  
presence of SARS-CoV-2 on air and surfaces, and n = 1 presented newspaper data; 
fDuring the revision of the present manuscript, one additional errata was noted; 
gRefers to confirmed COVID-19 positive cases based on the PCR only. 
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items were in fact opinion papers, case reports and reviews, 
indicating that the PHEIC call was not adhered.

4.1 | “Publish or perish” in the times of 
COVID-19

Carefully poring over these five journals since the COVID-
19 outbreak indicates that the majority of publications were 
produced by Chinese researchers, followed by UK and US 
scientists (Figure  1). Although China is known to exhibit 
a “publish or perish” culture,27 in the case of COVID-19, 
Chinese research appears highly justified given that the coun-
try was the initial epicentre of the virus. In parallel, many 
studies originating from China included a large number of 
patients (>100), presenting most of the COVID-19 data syn-
thesis, with scientists from other countries either presenting 
case studies, case series or opinion and narrative review pa-
pers. Following the COVID-19 call for data, opinion and re-
views lacking patient data consisted of 75% of the published 
research in these five journals.

Interestingly, many research items were characterized 
by extensive authorship lists (Table 1). Hyperauthorship is 
common in multicentre studies, with an increased collabo-
ration size being needed to orchestrate data collection. In 
China, the need to reform the quality of submitted manu-
scripts28 and reduce the number of hyperprolific authors27 
stemming from a local cash-for-publication policy29-32 has 
been high-lightened. On these premises, fairly recently, 
Chinese authorities opted for tackling these incentives, by 
limiting publication rewards and promoting better research 
practices.33 On the other hand, the cash-for-publication pol-
icy has been adopted by institutions from many other coun-
tries, including the USA.34

However, in the call for COVID-19 open data, the author-
ship norm appears to be stretched out. Although some of the 
research was submitted by prominent figures in medicine or 
the political scene (eg Bill Gates), many items were authored 
by more “rookie” scientists. In further detail, the COVID-19 
era was the perfect opportunity for many researchers to pub-
lish, with some identified as publishing their first manuscript 
following the COVID-19 call, and others having an h-index 
of 0. Often, when authors with Chinese/Korean names were 
encountered, it was not possible to calculate the exact number 
of publications or h-index, as Scopus has been reported to 
distinguish inadequately between Chinese/Korean names,27 
and the same problem has also been reported in other data-
bases, including Google Scholar35 resulting in confusing and 
erroneous metadata records.36

Even among case studies, although data is being reported 
for one patient only, there were cases when the number of 
authors exceeded 60.37 The patient-to-author ratio in case 
reports ranged between 0.016-0.25, indicating that a mini-
mum of four to a maximum of 63 authors were employed to 
report a single case study. Therefore, the number of authors 
might not always reflect the needs of the presented work, but 
could well be the epiphenomenon of a “publish or perish” 
trend,27,38,39 authorship abuse/manipulation, or even a “you 
scratch my back and I will scratch yours'” strategy among 
colleagues.40,41 When case studies are proliferating exces-
sively, this might entail a higher risk for misconduct,42 al-
though it has been suggested that sometimes a collectivistic 
perspective is exhibited by scientists stemming from more 
individualistic countries.40,43 In an extended version of this 
multi-author trend in the COVID-19 era, the opportunity to 
publish in flagging academic journals may exaggerate this 
effect even further, increasing the number of researchers with 
authorship credit, even among case reports.

Open data (shared datasets) Fulfilled by 0.7% of the research items 
(n = 1 out of 140)a 

Patient data Included in 22.9% of the research items 
(n = 32 out of 140), with the remaining 
being mainly opinion papersc 

Expedited peer review policy Fulfilled by all fiveb  journals

Elimination of embargo policy (open access 
for COVID-19-related manuscripts)

Fulfilled by all fiveb  journals (open access 
to all items)

Fit-for-purpose platforms to present COVID-
19 research

Fulfilled by all fiveb  journals

Abbreviations: BMJ, British Medical Journal; COVID-19, coronavirus disease 2019; PHEIC, Public Health 
Emergencies of International Concern; WHO, World Health Organization.
aSince the April 20, 2020 (after the present search was conducted), the BMJ has requested for open datasets 
concerning COVID-19 related-research. 
bSearched journals included the Annals of Internal Medicine, The British Medical Journal, The Journal of the 
American Medical Association, The Lancet and The New England Journal of Medicine. 
cAn additional n = 3 publications were also data driven without, however, any patient data (involved samples 
from surfaces, air or incubation period data). 

T A B L E  2  Degree of adherence to the 
WHO call for open data in PHEIC in five 
milestone Medical journalsb
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Shared first authorship position was also very promi-
nent among published research items with ten papers having 
shared first authorship at The Lancet, one of which divided 
the first author position among six authors.44

4.2 | Virus dissemination goes viral

The majority of research concerning the SARS-CoV-2 re-
ceived an astonishing number of citations in less than a 
month's time post-publication. The cumulative citations of 
all manuscripts published in the five journals reached 4798, 
corresponding to a mean of 34.3 citations per research item. 
Although Google Scholar has been recently portrayed as 
“the most comprehensive academic search engine” to date,45 
it also entails several limitations.46 For instance, it appears 
that it is more efficient in detecting grey literature,46 and this 
might produce a greater number of citations results for each 
research item. Nevertheless, searching specific article titles, 
as performed in the present analysis, appears to be a valid 
method for Google Scholar use.47 Considering that in the 
five journals assessed herein, a high-impact manuscript with 
a “sexy” subject might acquire 0 to a maximum of 2 citations 
during the first publication month (with one being a possi-
ble editorial referring to the data and the other being either 
a super-fast response in the form of letter, or an UpToDate 
48 citation), it becomes clear that citation farming spirals in 
PHEIC.

In several cases, altmetrics have been shown to correlate 
with citations49-51 and can even predict highly cited articles.52 
In the case of COVID-19 intel, the news and social media 
impact was extremely powerful, reflecting the need for im-
mediate information dissemination in emergencies. The 
most eye-catching part of the present study is that selected 
articles received more than 20 000 social media mentions in 
less than a month. One of the early manuscripts, published in 
late January 202053 has been mentioned more than 41 000 in 
social media, while yielding more than 740 citations in less 
than 2 months. This indicates that in the COVID-19 era, the 
use of social media excelled beyond the medical profession 
lobby and research promotion networks, blending with crisis 
informatics54 to feed the societal information gap concerning 
the pandemic.

4.3 | Chop chop!

With the need for immediately available information on the 
course and management of COVID-19, some of the pub-
lished research items consisted of the first cases detected in 
selected countries. Interestingly, the SARS-CoV-2 patient 0, 
suggested to have originated from the Hubei province,55,56 
was never published as a case report. On the contrary, after 

the Wuhan lockdown, many first cases from other coun-
tries were published in high-impact journals promptly. For 
instance, the first US case was confirmed by the Centers 
for Disease Control and Prevention on January 21st,57 and 
published as a case study as soon as 10 days later.37 Other 
countries following this first country case publication regime 
included the UK58 and Canada.59 It appears that publication 
of the first country case studies is irrelevant to the COVID-
19 burden suffered in each region, as nor the Chinese, neither 
the Italians, ever reported the characteristics of their coun-
try's first patient.

When adhering to the “publish or perish” culture, the like-
lihood to produce a subsequent erratum of the manuscript is 
increased, in parallel to the chance for retraction.60,61 Among 
140 manuscripts, 16 had subsequent corrections revealing 
pitfalls in the fast-track publication regime. In a follow-up 
search of our data conducted in late May 2020, 2 additional 
errata were identified. A quick search in PubMed for retracted 
articles on COVID-19 showed that three original articles and 
one editorial (based on one of these manuscripts) to date, 
were retracted from journals, indicating that editors must be 
prudent with all submitted research in PHEIC until March 
14, 2020. As already noted by Ioannidis,10 one specific re-
tracted publication62 has received an astonishing Altmetric 
score of 254 647 points. On the other hand, questions have 
been raised concerning the quality of published information63 
with many noting that in the times of COVID-19, the spread 
of misinformation, in parallel to valid data, is in fact, inevi-
table.64,65 Examples include possible therapies examined via 
clinical trials published in flagging journals without a com-
parator, lacking randomization and with authors having clear 
conflicts of interest (ie funding sources).9,66 Nevertheless, on 
the aftermath of this pandemic, the experience we will have 
gained can also be used to reduce publication redundancy67 
and sloppiness, and focus on the quality of the produced 
research.

4.4 | Under the “open data” umbrella: 
mind the gap

Although the term “open data” appears to be self-explana-
tory, researchers and institutions tend to have a different 
understanding of the concept.68 According to the WHO con-
sultation,3 sharing of both data and results should be the de-
fault practice; however, the number of COVID-19 research 
items actually sharing their data was minimal, as 11 out of 
140 manuscripts in total, shared actual open patient data. Of 
note, of these 11 with available patient data (Table 1), only 
one (0.7%) had a linked dataset file and the used R code, two 
presented all data within the manuscript tables, one presented 
newspaper data, and the remaining seven involved either 
case studies, or case series, where all data were inevitably 
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presented within the manuscript text. Thus, only one actually 
fulfilled the call for open datasets (Table 2). This indicates 
that some researchers make use of the crisis opportunity to 
submit their manuscripts in an open access manner, without, 
however, adhering to the WHO recommendations for ac-
tual data sharing.3 Luckily, during a revision of the current 
paper which underwent normal review process, the BMJ is-
sued a revision of the call for COVID-19 research (April 20, 
2020) asking for a parallel submission of data alongside each 
SARS-CoV-2-related article.

Inevitably, the lack of actual open data dissemination 
does not allow for the synthesis of similar data from distinct 
research items and might allow for data slicing,69 as identi-
fied in one case herein. Similar concerns were raised by the 
JAMA editorial board70 suggesting that duplicate patient re-
cords might pollute accuracy of the COVID-19 epidemiol-
ogy. Nevertheless, it appears that readers must exercise due 
diligence concerning all published items.10

4.5 | What's in the pipeline?

At the moment, a total of 101 clinical trials concerning the 
virus are registered in clinicaltrials.gov, three of which, all 
China-based, have reported a “completed” status (cumulative 
patient sample N = 716) and many are expected to finish on 
time (late April 2020). Hopefully, by design, these are bound 
to produce evidence-based data concerning the manage-
ment of COVID-19 infection and aid in tampering down the 
epidemic. The proportion of these that will eventually share 
their data apart from presenting their results is yet to be dis-
covered, and will help to assess whether the call for open 
data in PHEIC needs to be re-evaluated in a novel and stricter 
framework.

5 |  CONCLUSIONS

Collectively, the calls for open data in COVID-19 produced 
a large number of manuscripts in a very short time,71 al-
though the majority (77.1%) failed to include actual patient 
data but consisted mainly of opinion papers or reviews. In 
fact, the surplus of published research was as unanticipated 
as the spread of COVID-19. In the hypothetical question 
if the scientists are getting what they expect from this lit-
erature burst, the answer is that they are certainly getting 
what is available, although the call for open data share does 
not appear to be fully adhered. As a result, at the moment, 
the signal-to-noise ratio is inflated, with opinions and per-
sonal views creating buzz; what is needed are actual data 
that could be synthetized to aid evidence-based practice 
and mitigate the pandemic. Therefore, the most appropri-
ate question to consider is whether the call for open data 

in PHEIC actually serves its purpose or if it compromises 
research integrity and quality.72

Undoubtedly, publication norms differ in emergencies, 
and the rigging review process entails a series of bottlenecks, 
allowing for a few scientists to abuse relevant calls for open 
data and use them as a means to publish through a loophole. 
Nevertheless, as indicated by the social media impact, in 
PHEIC, the importance of data dissemination is pivotal, and 
the flow of research should not be ceased until the pandemic 
has been tackled.
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