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Abstract

Ethical standards in the context of scientific publications
are increasingly gaining attention. A narrative review
of the literature concerning publication ethics was
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conducted as found in PubMed, Google Scholar,
relevant news articles, position papers, websites
and other sources. The Committee on Publication
Ethics has produced guidelines and schedules for the
handling of problem situations that have been adopted
by professional journals and publishers worldwide as
guidelines to authors. The defined requirements go
beyond the disclosure of conflicts of interest or the
prior registration of clinical trials. Recommendations to
authors, editors and publishers of journals and research
institutions were formulated with regard to issues of
authorship, double publications, plagiarism, and conflicts
of interest, with special attention being paid to unethical
research behavior and data falsification. This narrative
review focusses on ethical publishing in intensive care
medicine. As scientific misconduct with data falsification
damage patients and society, especially if fraudulent
studies are considered important or favor certain
therapies and downplay their side effects, it is important
to ensure that only studies are published that have been
carried out with highest integrity according to predefined
criteria. For that also the peer review process has to
be conducted in accordance with the highest possible
scientific standards and making use of available modern
information technology. The review provides the current
state of recommendations that are considered to be
most relevant particularly in the field of intensive care
medicine.

Key words: Peer review; Duplicate publication; Pla-
giarism; Scientific misconduct; Publication retractions;
Boldt fraud; Fuijii fraud
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Core tip: Ethical standards in the context of scientific
publications are increasingly gaining attention. Recom-
mendations to authors, editors and publishers of
journals and research institutions were formulated by
The Committee on Publication Ethics with regard to
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issues of authorship, double publications, plagiarism,
and conflicts of interest, with special attention being
paid to unethical research behavior and data falsifi-
cation. As scientific misconduct with data falsification
damage patients and society, it is important to ensure
that only studies are published that have been carried
out with highest integrity according to predefined
criteria and that also the peer review process has to
be conducted in accordance with the highest possible
scientific standards.
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INTRODUCTION

Clinicians and researchers must be able to rely on
the integrity and fair presentation of biomedical
publications. They have, after all, a vested interest
in it In recent years, the traditional relationship
of trust between authors of publications of clinical
studies, editors of medical journals, and their readers
has come to falter because of humerous examples
of open scientific misconduct”’. Numerous journals
in intensive care medicine have been affected by the
increased number of published articles that they have
had to retract. Measures to preserve scientific integrity
are therefore becoming increasingly important. These
include recommendations how to perform and present
clinical studies. What publishers of scientific journals
undertake to ensure the integrity of the scientific
literature has become a recognized performance
criterion'®’. The integrity of a biomedical journal depends
on the ethical conduct of those who carry the greatest
responsibility for the research publications, namely the
authors, on the one hand, and the publishers, on the
other, who need to understand that honest mistakes
are inevitable, and are able to distinguish them from
deliberate wrongdoing.

The editors need to ensure that all articles published
in their journals fulfill the highest standards of scientific
integrity™. Previously, when confronted with integrity
problems, editors behaved as though unethical behavior
of authors was not in their area of responsibility. Today,
most of them have recognized that time and energy
need to be invested in the investigation of allegations
of scientific misconduct in order to ensure the scientific
integrity of the journal. According to a recent survey of
200 leading journals, only two-thirds have fixed rules
on withdrawal of publications, and in 95% they would
be allowed to opt for such a move even against the will
of the authors™®,

Usually, accusations of wrongdoing are raised by
referees or readers. Publishers may and can assume
that the whistleblower is acting in good faith and
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that their anonymity must be protected. Accused
authors again must be considered as innocent until
the suspected misconduct has undergone careful
examination and proven to be such. The principles
underlying such an investigative procedure are the
subject of this review paper. In this context, collabo-
ration between journals and research institutions is of
key importance'”. Based on the experiences of the
recent past, the relevant issues include questions about
misrepresentation of study designs, faulty statistics,
double publications, data falsification, withdrawal of
unreliable publications, and assessment of submitted
manuscripts, including peer review, authorship issues
and conflicts of interest. This review describes the
principles of ethical publishing. It gives an overview
on the subject. Statements are based on the available
literature and the recommendations of the Committee
on Publication Ethics (COPE) (http://publicationethics.
org). The problems addressed relate to allegation or
evidence of various types of reporting bias, plagiarism,
double publications, multiple submissions, fragmented
multiple publications of research findings of individual
studies, and selective reporting; authorship; falsification
and fabrication of data; and withdrawal of published
articles.

METHODOLOGY

This narrative review has been made to address
the problems of publication ethics in intensive care
medicine. Author reviewed available literature, reports
and surveys on the integrity of publications on critical
care medicine as found in PubMed, Google Scholar,
relevant news articles, position papers, websites and
other sources.

UNETHICAL PUBLISHING IN INTENSIVE
CARE MEDICINE

Retractions of publications are a sign that a journal
takes seriously its responsibility for the integrity of
its publications. Erroneous, unethical or fraudulent
studies must be indicated to be such by using the
possible formats “Expression of Concern”, “Erratum”,
“Corrigendum” and “Notice of Retraction” or “Retraction
Note” in order to ensure the scientific community
that the publications in question have been assessed
correctly and can be quickly identified as such in the
literature databases.

Until a few years ago, relatively few retracted publi-
cations in the field of intensive care medicine were
made public (Table 1). Recently, there has been an
exponential growth in publication retractions both in
biomedical literature and in the field of intensive care
(Figure 1). This has as much to do with the capabilities
of modern information technology and their impact
on academic medicine and medical research as with
changes in career opportunities for researchers and the
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Table 1 Retracted publications arising from 28 critical care

journals

Retracted  Retracted
Fujii papers Boldt papers
() ()

American Journal of Critical Care - - -
American Journal of Respiratory 7 - -

and Critical Care Medicine

Anaesthesia and Intensive Care 6
Andisthesiologie Intensivmedizin 6 - 6

Retractions
(m)

Journal

Notfallmedizin Schmerztherapie

Annals of Intensive Care - - -
Burns - - -
Chest b) - -
Critical Care - - -
Critical Care and Resuscitation - - -
Critical Care Clinics

Critical Care Medicine

Critical Care Nurse

Current Opinion in Critical Care
Injury

Intensive Care Medicine

Journal of Critical Care - - -
Journal of Intensive Care Medicine - - -
Journal of Neurotrauma 1 - -
Journal of Trauma and Acute Care - - -
Surgery

Journal of Trauma Nursing = = =
Medicina Intensiva - - -
Minerva Anestesiologica 2 1 1
Neurocritical Care - - -
Pediatric Critical Care Medicine - - -

Respiratory Care 1 - -

Resuscitation 3 - -

Seminars in Respiratory and - - -

Critical Care Medicine

Shock 2 - -

Total 48 7 3

Results of a PubMed search (available from: URL: http//www.ncbi.
nlm.nih.gov/pubmed) on 05/04/2015. Search term “retraction of
publication[publication type” and “american journal of critical care”
(journal) or “american journal of respiratory and critical care medicine”
(journal) or “anaesthesia and intensive care” (journal) or “anasthesiologie
intensivmedizin notfallmedizin schmerztherapie” (journal) or “annals of
intensive care” (journal) or “burns” (journal) or “chest” (journal) or “critical
care” (journal) or “critical care and resuscitation” (journal) or “critical
care clinics” (journal) or “critical care medicine” (journal) or “critical care
nurse” (journal) or “current opinion in critical care” (journal) or “injury”
(journal) or “intensive care medicine” (journal) or “journal of critical care
(journal) or “journal of intensive care medicine” (journal) or “journal of
neurotrauma” (journal) or “journal of trauma and acute care surgery”
(journal) or “medicina intensiva” (journal) or “minerva anestesiologica”
(journal) or “neurocritical care” (journal) or “pediatric critical care
medicine” (journal) or “respiratory care” (journal) or “resuscitation”
(journal) or “seminars in respiratory and critical care medicine” (journal)
or “shock” (journal).

changing financial environment for research. And the
number of publications retracted can be expected to
rise in the future!*?,

Two cases of research fraud in critical care medicine
and anaesthesia

In the field of intensive care medicine, the majority of
article withdrawals were made by leading international
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Figure 1 Retracted publications in biomedical literature and those
arising from 28 critical care journals in the last five decades. Results of a
PubMed search (available from: URL: http//www.ncbi.nlm.nih.gov/pubmed) on
05/04/2015 with the search term (A) “retraction of publication (publication type)”
for the biomedical literature and (B) that of Table 1 for the critical care medicine
literature (search terms described in Table 1).

scientific journals of the United States and Europe (Am
J Resp Crit Care Med, Chest, Crit Care Med, Intensive
Care Med). These are rather high-impact and not low-
impact journals'?. It is interesting to note that out of
28 involved journals, two national journals, namely
“Anaesthesia and Intensive Care” and “Anaesthesiology
Intensive Care Emergency Medicine Pain Therapy” from
Australia and Germany, respectively are responsible
for a quarter of all withdrawals in the field of intensive
care (Table 1): All six articles retracted by “Anesthesia
and Intensive Care"” were articles of the Japanese
author Fujii and all six withdrawals by the journal
“Anaesthesiology Intensive Care Emergency Medicine
Pain Therapy"” were publications of Boldt in Germany.
These two cases of scientific misconduct represent
almost half (22/48) of all publication retractions in this
area of medical research and therefore need further
scrutiny. In seven of the 48 retracted articles in the
area of intensive care, “Intensive Care Medicine” was
involved and six of them were publications of Boldt.
The exact scope of his fraud has neither been clearly
determined, nor fully investigated. What is clear is
that Joachim Boldt as an author of more than 215
publications on clinical trials had no authorization from
the relevant ethics committees at both places where
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Table 2 Cooperation between research institutions and journals on research integrity cases: Guidance from the committee on

publication ethics

Who should

Do what

Institutions

Have a representative or an office for research integrity with highly visible contact details

Inform magazines about cases of misconduct, in which the reliability of published data is doubtful
Respond to journals when requested for information on issues such as disputed authorship, questionable data quality, existing conflict of

interest or other issues that could affect the reliability of the published works, including honest errors

Initiate investigations into allegations of scientific misconduct or unacceptable publication

Have guidelines to support responsible research and provisions for implementation of investigative procedures in cases of suspected

Journals

scientific misconduct

Give the contact details of the publisher responsible for questions of research and publication integrity

Inform institutions if they suspect that wrongdoing by their researchers and submit evidence which support these concerns

Cooperate with the institutions in question and in investigations suspected misconduct

Be ready to announce retraction or correction of publications according to the guidelines on COPE if investigations confirm misconduct

Have guidelines for responding to institutions and other organizations that investigate suspected cases of scientific misconduct

COPE: Committee on publication ethics (available from: URL: http/ / publicationethics.org/resources/ guidelines).

he worked (University Hospital of Giessen and Klinikum
Ludwigshafen) for carrying out research on patients.
Therefore, a total of 88 of his publications were
retracted in March 2011 for the time being.

The Fujii fraud: In 2000, a letter to the editor
was published in “Anesthesia and Analgesia” that
questioned the credibility of information on adverse
drug reactions, because they were almost always
identical in the 47 articles of the Japanese author Dr.
Yoshitaka Fuijii'”’. Against this background of suspicion
of falsifying data, many years later, when the author
submitted a manuscript to another journal, the matter
was thoroughly investigated in cooperation with the
publisher and the author’s research institution with
the result that it was found that no ethics committee
approval had been obtained for the study, and fur-
thermore, data manipulation was detected™. At the
same time, the British anesthesiologist Dr. John Carlisle
checked the integrity of the data of a total of 168
randomized controlled trials that Dr. Fujii had published
over the years. He gave overwhelming statistical
evidence that it was highly unlikely that the statistical
distributions of continuous and categorical variables
described in the publications are what could be expected
to occur by chance'. After further examination of
several Japanese universities where Dr. Fujii had
worked continuously only for a few years each, the
suspicion of falsification could not be discounted. Finally,
a hitherto unprecedented number of 189 publications in
anesthesia and intensive care medicine journals were
recommended for retraction by the Japanese Society for
Anesthesia.

In the case of the Japanese anesthesiologist Dr.
Yoshitaka Fujii, who had worked in six Japanese univer-
sities and falsified a large number of publications, the
involved academic institutions, in collaboration with the
Japanese Society of Anesthesiology, quickly analyzed
300 articles after a group of editors and researchers
suspected fundamental problems in many of his
publications® .
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Although the fraudulent publications were discovered
to be such only years later, recommendations to have
these retracted were made to the responsible editors in
a relatively short time, because the involved Japanese
institutions and journals worked together constructively.
Although research scandals are rated negatively by the
public, in the end, particularly research institutions can
benefit from this kind lively professionalism.

The Boldt fraud: In announcing the retraction of
an article by Dr. Joachim Boldt, a group of editors
declared that lack of ethics committee approval of a
study does “not (...) mean that the research results
per se are fraudulent”™, Data fraud was found in 10
of the publications™. The Klinikum Ludwigshafen
could not find study documents on 92% of patients
recruited for studies*. Suspicious homogeneity in
the mortality data was seen in five publications™. Six
publications on cardiac and major abdominal surgery
showed suspiciously low interleukin-6 measurement
variability™®>", For two of the six articles!’*’ data for
comparative analysis were available in a thesis'®”. The
dissertation showed that the articles misrepresented a
single study as two separate studies, and that data had
been manipulated to conceal the double publication.

Dissertations as a data source for fraudulent publi-
cations were found in two other retractions, one of
which had already been withdrawn due to lack of ethics
committee approval®?®. As of today, 89 publications
have been retracted because they had failed to obtain
ethics committee approval™; there are additional arti-
cles that have been retracted because of data falsifi-
cation and double publications: two because of proven
fabrication of data®?*”, and two because of proven data
manipulation®®*,

In 2012, the Klinikum Ludwigshafen pointed out that
only those publications of Dr. Boldt had been examined
that had appeared after 1999"%. Because nearly
40% of clinical trials were carried out at the University
Hospital Giessen, and articles based on these trials were
published prior to 1999 and because thesis data were
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falsified in publications!”****?! it can be assumed that

falsification occurred prior to 1999.

In the meantime, comparative analysis of theses
and publications are being carried out at the University
of Giessen. Initial results have led to a series of further
retractions, all of which are explained by systematic
data falsification and partly with simultaneous dual
publication®** and trial design change". From a
confidential communication from the University of
Giessen to the editors of the journals involved, from
which “Retraction Watch®*! was permitted to quote, it
can be assumed that there are still large numbers of
other publications of clinical studies of Boldt that will be
retracted because of scientific misconduct going beyond
lack of approval from ethics committee*”. Among the
most important issues that arise from the fraudulent
series of Boldt is: How was it possible for Boldt to
publish over a period of 25 years, working at two
research facilities only, at least 217 articles on clinical
trials involving thousands of patients with more than
180 co-authors (Christian J Wiedermann, unpublished
survey) without arousing any suspicion of misconduct in
institutions where he worked and the co-authors?

CORRECTING UNETHICAL LITERATURE

Research-based institutions as well as scientific journals
are obliged to fulfill their different responsibilities.
Institutions are responsible for the conduct of research
and the promotion of a healthy research environment.
Journals are responsible for assuring that their editors
uphold the high scientific quality of all their publications.
On issues of integrity of the research, it is important
for both sides to communicate and to cooperate with
each other effectively. To achieve this, COPE has issued
recommendations®®”, according to which the obligations
are defined (Table 2).

Data falsification, plagiarism, double publications
and irregularities in the authorship are the most
common reasons for journal editors for having to deal
with the question whether published articles should
be retracted. Other problems are those of patients’
rights and whether they were taken into consideration
and whether permission was obtained from ethics
committees. The retraction of publications should not
be confused with “errata” or “corrigenda” - these are
necessary when journals make some mistakes during
production or when authors seek to retrospectively
correct honest mistakes.

Identification of plagiarism and data falsification

With word processors, it has become easy to copy data
and texts when writing scientific articles and exchange
texts between documents and thus inadvertently or
intentionally produce plagiarized texts. It is therefore
important that citations and paraphrasing are properly
done. It must be clear that the copying of existing
documents is only permitted if the copied sections are
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clearly labeled as such, for example, by the text being
enclosed in quotation marks and by correctly specifying
the sources. Many institutions and scientific journal,
particularly in English-speaking countries, now check
submitted texts with commercial plagiarism software.
One such text-comparative software is “iThenticate”,
which, in conjunction with a large database of published
scientific documents called “Crosscheck” provided by
publishers, detects plagiarism and redundant publication.
One disadvantage of these systems is that analysis is
limited to determining the number of copied words,
and the number of copied words that is acceptable
is defined by the institutions themselves and the
journals®®”), Another disadvantage is that figures cannot
be compared. The publishers of journals must them-
selves specify their evaluation criteria for text and
picture similarities.

In surveys made, on average 2% of scientists
admitted to having falsified research data at least
once, and up to 34% admitted to having used other
questionable research practices™. The actual frequency
is likely to be even higher.

The approach to statistically identify potentially
fraudulent data in publications of randomized clinical
trials (RCTs) was developed and refined by Carlisle et
al®? so that “improbability” in the distribution of data
in RCTs can be determined with increasing accuracy.
It is conceivable that, in the foreseeable future, such
statistical methods will be introduced in the publication
routine - analogous to the use of software for detection
of plagiarism to check plausibility of data integrity™*®,
which should become possible at least for prolific
authors.

Retraction

Retractions of unreliable publications are important
for scientific but also for economic reasons. After an
investigation for misconduct, retracted publications of
research projects that were funded by the “National
Institutes of Health” in the United States lost about $58
million in direct financing in 1992-2012, representing
on average US$ 392.582 per article). Researchers
affected by withdrawal of one of their articles suffered a
90% decline in their publication output and large losses
in the further financing of their projects'*!!. Coauthors
are not privy enough in publications also suffer from
being under suspicion of participation in falsification and
often without their knowledge. Their interest in correct
publication practice can be used in strategies against
unethical publishing™?.

Editorial efforts necessary for retracting a fraudulent
publication are often enormous. Not least, the public
loss of confidence arising from the misconduct and
retraction of publications causes harm to scientific
research itself. Although retracted publications represent
only a small percentage of the total literature!**¥,
it can be assumed that the nhumber of unreported
cases of falsified research reports is much higher than
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is currently known. Only a fraction of the cases of
scientific misconduct is actually uncovered and made
public®®**1, Worse still, the results of the retracted article
continue to be cited™*®, Only in a fifth of the cases
of announced retraction of scientific publications is
research or publication misconduct cited as a reason by
the journals for the retraction; in two-fifths of the cases,
merely loss of credibility of data or their interpretation is
cited as a reason®.

From the fact of a journal withdrawing an article, is it
permitted to conclude that the reason for retraction was
scientific misconduct on the part of the authors? There
are demands that this should not be done since there
are several reasons why journals retract an article. This,
however, is not a justifiable demand because authors
identified as having falsified their data in one publication
appear as authors in numerous retracted publications
and thus distort the interpretation of the situation. Thus,
although numerous articles of the anesthesiologist Dr.
Joachim Boldt were retracted only for lack of ethics
committee approval, suspicions of falsification were
not investigated®>°". This shows how important the
involvement of universities and research institutions in
the review of falsification suspicion is, mainly because
they have the ability to prove fraudulent intent and
scientific fraud. This is underlined by the recent
observation that even if regulatory authorities such as
the American “Food and Drug Administration” (FDA)
detects significant deviations from good clinical practice
in clinical trials, they are seldom reflected in the clinical
literature, and this happens even when there was
clear evidence of data manipulation and other forms
of scientific fraud®*?, As an example of misconduct
in publication ethics, the FDA study for approval of the
infusion solution Voluven® in United Sates can also
be cited in this context: The nephrotoxic potential of
this drug was indeed reported to the authorities, but
was not been included in the publication, and this
situation continues to this day without any relevant
note of caution related to selective outcome reporting
being added™, Another example is the FIRST trial™",
where the trial design has been published beforehand,
but the final publication was different from the stated
parameters”.,

Erratum, corrigendum and expression-of-concern
COPE guidelines explain when articles should be
retracted, when corrections should be made and
when only the “expression of concern” might be more
appropriately used. Decisions that editors of journals
must make still remain difficult. Thus, an analysis of
the response of individual journals to a recent series of
unethical publications of the German anesthesiologist
Dr. Joachim Boldt that would need to be retracted
according to the research institutions involved shows
that only a small percentage of these have been dealt
according to the COPE criteria™®.

For the researchers themselves and for the public,
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withdrawal of publications and the reasons for it**"=*,

are of increasing interest. Both the absolute and relative
number of retracted articles has increased dramatically.
To what extent this represents an increase of scientific
misconduct is unclear because journals also have
better ways to detect especially plagiarism and multiple
publications. Undoubtedly, researchers are under great
pressure to publish and be “cited"®”,

Editors and publishers have the important duty to
draw the attention of readers to scientific misconduct
when publications have proven to be unreliable. In
times of the conventional printing and traditional
library catalogs, it was difficult to make any necessary
corrections and any retractions of publications known in
such a way that they could be brought into relation with
the original articles. Today, the electronic publishing and
cataloging system has simplified this task enormously.
Readers are referred to corrections or retractions of texts
at the very beginning of their electronic search. In this
respect, supplementary information is already added to
the table of contents and the article itself. Corrections and
retractions are built directly into the affected article in this
way. CrossMark (http://www.crossref.org/crossmark/)
provides additional opportunities for cross-reference
to refer the reader to comments and modifications of
scientific publications. Thus, publishers can meet their
responsibilities, so that retracted publications do not
continue to be cited.

In case serious misconduct is suspected, the inves-
tigation of which takes more time to complete than
expected, editors can warn readers of potential
problems with an individual article even before com-
pletion of the investigations. In such cases, the publi-
cation of an “expression of concern” is advised by COPE.

DEGREES OF SEVERITY OF FRAUDULENT
PUBLICATIONS

Even when intentional fraud seems obvious, ethical
problems in publication may not be intentional and
may arise out of ignorance or carelessness. This must
be considered while investigating scientific misconduct.
In the transparent description of such investigations,
scientific journals as well as research institutions must
handle the issue appropriately in accordance with the
severity of misconduct involved. When plagiarism
is suspected, there are differences in responsibility
between senior researchers and young scientists in
manuscript preparation, which should be reflected in the
response of the journal to the submitted article, as well
as the disciplinary measures taken by the institutions.
The COPE algorithms describe in as differentiated a way
as possible, how the publisher can respond to different
types of ethical publication problems. Of course, not all
aspects could be anticipated and some had to be left
open and left to the co-operation between publishers,
publishing houses and research institutions. One such
issue is how to react to an anonymous informant.
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CONCLUSION
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