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Foreword of the editor

Editor-in-Chief: Gabor L. Kovacs, MD, PhD, DSc

This themed issue of the eJIFCC on Publication
Ethics is based on the lectures of the sympo-
sium “PEER REVIEW AND ETHICS IN PUBLICA-
TION IN THE ELECTRONIC AGE” organized by
the Communications and Publications Division
of the IFCC. The symposium was presented at
the IFCC Worldlab Congress in Istanbul in 2014.
Organizers of the symposium and thus the
guest-editors of this themed issue were Profes-
sor Khosrow Adeli (Canada) and Dr. Peter Ver-
vaart (Australia).

Dr. Khosrow Adeli, Ph.D., FCACB, NACB, DABCC
is currently a Senior Scientist in the Program in
Molecular Structure and Function, Research In-
stitute, The Hospital for Sick Children, Univer-
sity of Toronto. He is also the head and full pro-
fessor of Clinical Biochemistry at the Hospital
for Sick Children and the Departments of Bio-
chemistry, and Laboratory Medicine & Pathobi-
ology at the University of Toronto in Toronto,
Canada. He is the Director of Point of Care Test-
ing program at the Hospital for Sick Children in
Toronto.

Dr. Adeli is a fellow of the Canadian Academy
of Clinical Biochemistry and a diplomate of the
American Board of Clinical Biochemistry. He is
currently the Editor-in-Chief of the Critical Re-
views in Clinical Laboratory Sciences. Dr. Adeli
served as the Editor-in-Chief of the Clinical
Biochemistry journal for 7 years (1999-2006).

He is an editorial board member of the Clini-
cal Biochemist Reviews. He served (2006-2010)
as the President of COMACC, the Commission
on Accreditation in Clinical Chemistry, a North
American organization responsible for accredi-
tation of clinical chemistry training programs in
the USA and Canada. He currently serves as the
Chair of the Communications and Publications
Division of the International Federation of Clini-
cal Chemistry (IFCC).

Dr. Adeli has been actively involved in both ba-
sic and clinical laboratory research since 1988
and has published over 250 articles and ab-
stracts in the field of lipid and lipoprotein me-
tabolism, diabetic dyslipidemia, and metabolic
disorders. He has received several national and
international awards for research excellence in-
cluding the 2014 Distinguished Service Award
of the University of Toronto, the 2011 Canadi-
an Society of Atherosclerosis, Thrombosis and
Vascular Biology (CSATVB) Scientific Excellence
Award, the 2008 Merck Senior Investigator
Award of the Canadian Lipoprotein Conference,
the 2006 Canadian Society of Clinical Chemistry
National Award for outstanding contributions
to clinical chemistry, 2004 Canadian Academy
of Clinical Biochemistry National Award, and
the 1999 Canadian Society of Clinical Chemistry
Research Excellence Award. He has also been
active in clinical chemistry research and is the
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principal investigator of the CALIPER (Canadian
Laboratory Initiative on Pediatric Reference In-
terval Database) project aimed at the establish-
ment of a laboratory reference interval data-
base for biomarkers of pediatric disease.

Dr. Peter Vervaart, PhD, DipFLMgt, GradCert,
PSM, FAACB, FFSc(RCPA) is Principal Scientist
in Pathology Services at the Royal Hobart Hos-
pital and has appointments with the Univer-
sity of New South Wales, where he convenes
the Molecular Basis of Disease Modules of the
Masters in Drug Development, and University

of Tasmania. He has a PhD from the University
of Melbourne and a Diploma in Frontline Man-
agement and Graduate Certificate in Public Sec-
tor Management from Swinburne and Flinders
Universities respectively. He is a Fellow of the
Australasian Association of Clinical Biochem-
ists (AACB) of which he is also President and is
a Foundation Fellow of the Faculty of Science
of the Royal College of Pathologists of Austral-
asia (RCPA). He is also Publications and Distance
Learning Coordinator and Chair of the Internet
and e-Learning Committee of the International
Federation of Clinical Chemistry (IFCC).
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Special e]IFCC issue

on peer review and ethics in publication
Guest Editor: Prof. Khosrow Adeli, PhD, FCACB, DABCC

The Communications and Publications Division
of the IFCC is pleased to present a special is-
sue of the elJIFCC focused on peer review and
ethics in publication. The special issue is based
on a recent symposium held during the IFCC
WorldLab Congress held in Istanbul, Turkey in
June 2014, and includes 4 articles discussing
various aspects of scientific peer review and
ethics in publication. Peer review is an essential
part of the academic writing process and has
become an important feature of the scientific
community. The process of peer review is used
to establish the validity of a body of research
or piece of scholarly work, and today, all high
impact factor publications are vigorously peer
reviewed. Through peer review, an author’s
work is evaluated by other notable individu-
als who are experts in that field of study. This
process helps maintain the quality of scientific
publications, because peer reviewers ensure
that the research being presented is original,
conclusions are supported by the appropriate
experiments, and that the author has not made
biased claims based on his/her own personal
views. Peer review has become such a foun-
dational pillar of the academic writing process
that scientific hypotheses are generally no lon-
ger accepted, unless they have been published
in a peer reviewed journal.

Despite the benefits of peer review, this process
is not perfect, and there have been criticisms
regarding the effectiveness of peer review in
identifying errors and detecting plagiarism.
Additionally, peer-review has been criticized
for slowing down the publication process, and
for limiting innovative thinking and creative re-
search. With the exponential advancements in
online resources that have occurred in recent
years, there is now a need to consider the im-
pact of less traditional publications, such as
Open Access Journals, and to revisit standards
for peer review, publication ethics and scientific
writing in general, in light of these electronic
developments.

The current issue of eJIFCC is focused on topics
related to peer review and ethics in publication.
The first article “Peer review in scientific publi-
cations: benefits, critiques & a survival guide”
is a comprehensive guide to the peer review
process. Here, Adeli and colleagues summarize
the pros and cons of peer review, explain in
detail the process of peer review with respect
to scientific publications, and give tips for both
authors and reviewers to successfully complete
this process. In addition, this report highlights
the advantages and disadvantages of the differ-
ent types of peer review (open, double-blind or
single-blind), and summarizes new initiatives to
improve the peer review process.
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The second article, “Ethics in online publica-
tions” reviews the practice guidelines for ethics
in science and in publication, and addresses au-
thor responsibilities with respect to publishing.
Here, Peter Vervaart puts publication ethics into
the context of the electronic age of publishing
and open access journals, and highlights issues
such as plagiarism and image manipulation in
light of the rapidly growing number of journal
articles published per year, and the increasing
accessibility to scientific information.

The third article, “Open access publishing in
the electronic age” by Gabor Kovacs, describes
the growth of open access publishing as well as
the various means of achieving “open access”,
including open access repositories (the green
route to open access), open access journals
(the gold route to open access), and platinum
open access, which eliminates fees for both
the author and the reader. In addition, Kovacs
describes copyright licenses for open access,
issues with predatory publishing in open ac-
cess journals, and concludes with the current

status of open access publishing in the field of
laboratory medicine.

Finally, the article on “How to write a scientific
paper: practical guidelines” addresses the defi-
cit of appropriate writing experience in new
scientific investigators, due to the fact that
academic writing skills are no longer a focus of
the scientific curriculum. Here, Delvin and col-
leagues give practical guidelines for writing sci-
entific manuscripts, including a breakdown of
the sections needed for a manuscript and what
content should be covered under each heading.
Furthermore, the authors review the different
types of manuscripts, how to target an appro-
priate journal, and give tips for effective writing.

Taken together, these articles address the cur-
rent issues with scientific publishing in an elec-
tronic era, and provide suggestions for how to
publish peer-reviewed articles in high quality
open-access journals. The contents of this spe-
cial issue should benefit both experienced and
novice authors of scientific articles, not only in
laboratory medicine but also other areas of bio-
logical science and medicine.
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Peer review has been defined as a process of subjecting an
author’s scholarly work, research or ideas to the scrutiny
of others who are experts in the same field. It functions to
encourage authors to meet the accepted high standards of
their discipline and to control the dissemination of research
data to ensure that unwarranted claims, unacceptable inter-
pretations or personal views are not published without pri-
or expert review. Despite its wide-spread use by most jour-
nals, the peer review process has also been widely criticised
due to the slowness of the process to publish new findings
and due to perceived bias by the editors and/or reviewers.
Within the scientific community, peer review has become
an essential component of the academic writing process.
It helps ensure that papers published in scientific journals
answer meaningful research questions and draw accurate
conclusions based on professionally executed experimen-
tation. Submission of low quality manuscripts has become
increasingly prevalent, and peer review acts as a filter to
prevent this work from reaching the scientific community.
The major advantage of a peer review process is that peer-
reviewed articles provide a trusted form of scientific com-
munication. Since scientific knowledge is cumulative and
builds on itself, this trust is particularly important. Despite
the positive impacts of peer review, critics argue that the
peer review process stifles innovation in experimentation,
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and acts as a poor screen against plagiarism.
Despite its downfalls, there has not yet been a
foolproof system developed to take the place of
peer review, however, researchers have been
looking into electronic means of improving the
peer review process. Unfortunately, the recent
explosion in online only/electronic journals has
led to mass publication of a large number of sci-
entific articles with little or no peer review. This
poses significant risk to advances in scientific
knowledge and its future potential. The current
article summarizes the peer review process,
highlights the pros and cons associated with dif-
ferent types of peer review, and describes new
methods for improving peer review.

WHAT IS PEER REVIEW
AND WHAT IS ITS PURPOSE?

Peer Review is defined as “a process of sub-
jecting an author’s scholarly work, research or
ideas to the scrutiny of others who are experts
in the same field” (1). Peer review is intended
to serve two primary purposes. Firstly, it acts as
a filter to ensure that only high quality research
is published, especially in reputable journals,
by determining the validity, significance and
originality of the study. Secondly, peer review
is intended to improve the quality of manu-
scripts that are deemed suitable for publication.
Peer reviewers provide suggestions to authors
on how to improve the quality of their manu-
scripts, and also identify any errors that need
correcting before publication.

HISTORY OF PEER REVIEW

The concept of peer review was developed long
before the scholarly journal. In fact, the peer re-
view process is thought to have been used as
a method of evaluating written work since an-
cient Greece (2). The peer review process was
first described by a physician named Ishaq bin
Ali al-Rahwi of Syria, who lived from 854-931

CE, in his book Ethics of the Physician (2). There,
he stated that physicians must take notes de-
scribing the state of their patients’ medical con-
ditions upon each visit. Following treatment,
the notes were scrutinized by a local medical
council to determine whether the physician had
met the required standards of medical care. If
the medical council deemed that the appropri-
ate standards were not met, the physician in
guestion could receive a lawsuit from the mal-
treated patient (2).

The invention of the printing press in 1453 al-
lowed written documents to be distributed to
the general public (3). At this time, it became
more important to regulate the quality of the
written material that became publicly available,
and editing by peers increased in prevalence.
In 1620, Francis Bacon wrote the work Novum
Organum, where he described what eventually
became known as the first universal method for
generating and assessing new science (3). His
work was instrumental in shaping the Scientific
Method (3). In 1665, the French Journal des s¢a-
vans and the English Philosophical Transactions
of the Royal Society were the first scientific jour-
nals to systematically publish research results
(4). Philosophical Transactions of the Royal Soci-
ety is thought to be the first journal to formalize
the peer review process in 1665 (5), however,
it is important to note that peer review was ini-
tially introduced to help editors decide which
manuscripts to publish in their journals, and at
that time it did not serve to ensure the valid-
ity of the research (6). It did not take long for
the peer review process to evolve, and shortly
thereafter papers were distributed to reviewers
with the intent of authenticating the integrity of
the research study before publication. The Roy-
al Society of Edinburgh adhered to the following
peer review process, published in their Medical
Essays and Observations in 1731: “Memoirs
sent by correspondence are distributed accord-
ing to the subject matter to those members who
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are most versed in these matters. The report
of their identity is not known to the author.”
(7). The Royal Society of London adopted this
review procedure in 1752 and developed the
“Committee on Papers” to review manuscripts
before they were published in Philosophical
Transactions (6).

Peer review in the systematized and institution-
alized form has developed immensely since the
Second World War, at least partly due to the
large increase in scientific research during this
period (7). It is now used not only to ensure that
a scientific manuscript is experimentally and
ethically sound, but also to determine which
papers sufficiently meet the journal’s standards
of quality and originality before publication.
Peer review is now standard practice by most
credible scientific journals, and is an essential
part of determining the credibility and quality
of work submitted.

IMPACT OF THE PEER REVIEW PROCESS

Peer review has become the foundation of the
scholarly publication system because it effective-
ly subjects an author’s work to the scrutiny of
other experts in the field. Thus, it encourages au-
thors to strive to produce high quality research
that will advance the field. Peer review also sup-
ports and maintains integrity and authenticity in
the advancement of science. A scientific hypoth-
esis or statement is generally not accepted by
the academic community unless it has been pub-
lished in a peer-reviewed journal (8). The Insti-
tute for Scientific Information (/S/) only considers
journals that are peer-reviewed as candidates
to receive Impact Factors. Peer review is a well-
established process which has been a formal part
of scientific communication for over 300 years.

OVERVIEW OF THE PEER REVIEW PROCESS

The peer review process begins when a scien-
tist completes a research study and writes a

manuscript that describes the purpose, experi-
mental design, results, and conclusions of the
study. The scientist then submits this paper to
a suitable journal that specializes in a relevant
research field, a step referred to as pre-submis-
sion. The editors of the journal will review the
paper to ensure that the subject matterisin line
with that of the journal, and that it fits with the
editorial platform. Very few papers pass this ini-
tial evaluation. If the journal editors feel the pa-
per sufficiently meets these requirements and
is written by a credible source, they will send
the paper to accomplished researchers in the
field for a formal peer review. Peer reviewers
are also known as referees (this process is sum-
marized in Figure 1). The role of the editor is to
select the most appropriate manuscripts for the
journal, and to implement and monitor the peer
review process. Editors must ensure that peer
reviews are conducted fairly, and in an effective
and timely manner. They must also ensure that
there are no conflicts of interest involved in the
peer review process.

When a reviewer is provided with a paper, he or
she reads it carefully and scrutinizes it to evalu-
ate the validity of the science, the quality of the
experimental design, and the appropriateness
of the methods used. The reviewer also assess-
es the significance of the research, and judges
whether the work will contribute to advance-
ment in the field by evaluating the importance
of the findings, and determining the originality
of the research. Additionally, reviewers identi-
fy any scientific errors and references that are
missing or incorrect. Peer reviewers give rec-
ommendations to the editor regarding whether
the paper should be accepted, rejected, or im-
proved before publication in the journal. The
editor will mediate author-referee discussion
in order to clarify the priority of certain referee
requests, suggest areas that can be strength-
ened, and overrule reviewer recommenda-
tions that are beyond the study’s scope (9). If
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the paper is accepted, as per suggestion by the WHO CONDUCTS REVIEWS?
peer reviewer, the paper goes into the produc-

_ o Peer reviews are conducted by scientific experts
tion stage, where it is tweaked and formatted

with specialized knowledge on the content of

entific journal. An overview of the review pro- more general knowledge base. Peer review-
cess is presented in Figure 1. ers can be anyone who has competence and
Figure1  Overview of the review process
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expertise in the subject areas that the journal
covers. Reviewers can range from young and
up-and-coming researchers to old masters in
the field. Often, the young reviewers are the
most responsive and deliver the best quality
reviews, though this is not always the case. On
average, a reviewer will conduct approximately
eight reviews per year, according to a study on
peer review by the Publishing Research Consor-
tium (PRC) (7). Journals will often have a pool of
reviewers with diverse backgrounds to allow for
many different perspectives. They will also keep
a rather large reviewer bank, so that review-
ers do not get burnt out, overwhelmed or time
constrained from reviewing multiple articles
simultaneously.

WHY DO REVIEWERS REVIEW?

Referees are typically not paid to conduct peer
reviews and the process takes considerable ef-
fort, so the question is raised as to what incen-
tive referees have to review at all. Some feel an
academic duty to perform reviews, and are of
the mentality that if their peers are expected
to review their papers, then they should review
the work of their peers as well. Reviewers may
also have personal contacts with editors, and
may want to assist as much as possible. Oth-
ers review to keep up-to-date with the latest
developments in their field, and reading new
scientific papers is an effective way to do so.
Some scientists use peer review as an opportu-
nity to advance their own research as it stimu-
lates new ideas and allows them to read about
new experimental techniques. Other reviewers
are keen on building associations with presti-
gious journals and editors and becoming part of
their community, as sometimes reviewers who
show dedication to the journal are later hired
as editors. Some scientists see peer review as a
chance to become aware of the latest research
before their peers, and thus be first to develop
new insights from the material. Finally, in terms

of career development, peer reviewing can be
desirable as it is often noted on one’s resume or
CV. Many institutions consider a researcher’s in-
volvement in peer review when assessing their
performance for promotions (11). Peer review-
ing can also be an effective way for a scientist to
show their superiors that they are committed to
their scientific field (5).

ARE REVIEWERS KEEN TO REVIEW?

A 2009 international survey of 4000 peer re-
viewers conducted by the charity Sense About
Science at the British Science Festival at the
University of Surrey, found that 90% of review-
ers were keen to peer review (12). One third of
respondents to the survey said they were happy
to review up to five papers per year, and an ad-
ditional one third of respondents were happy to
review up to ten.

HOW LONG DOES IT TAKE
TO REVIEW ONE PAPER?

On average, it takes approximately six hours
to review one paper (12), however, this num-
ber may vary greatly depending on the con-
tent of the paper and the nature of the peer
reviewer. One in every 100 participants in the
“Sense About Science” survey claims to have
taken more than 100 hours to review their last
paper (12).

HOW TO DETERMINE
IF AJOURNAL IS PEER REVIEWED

Ulrichsweb is a directory that provides informa-
tion on over 300,000 periodicals, including in-
formation regarding which journals are peer re-
viewed (13). After logging into the system using
an institutional login (eg. from the University
of Toronto), search terms, journal titles or ISSN
numbers can be entered into the search bar.
The database provides the title, publisher, and
country of origin of the journal, and indicates
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whether the journal is still actively publishing.
The black book symbol (labelled ‘refereed’) re-
veals that the journal is peer reviewed.

THE EVALUATION CRITERIA
FOR PEER REVIEW OF SCIENTIFIC PAPERS

As previously mentioned, when a reviewer re-
ceives a scientific manuscript, he/she will first
determine if the subject matter is well suited
for the content of the journal. The reviewer will
then consider whether the research question is
important and original, a process which may be
aided by a literature scan of review articles.

Scientific papers submitted for peer review usu-
ally follow a specific structure that begins with
the title, followed by the abstract, introduction,
methodology, results, discussion, conclusions,
and references. The title must be descriptive
and include the concept and organism inves-
tigated, and potentially the variable manipu-
lated and the systems used in the study. The
peer reviewer evaluates if the title is descriptive
enough, and ensures that it is clear and concise.
A study by the National Association of Realtors
(NAR) published by the Oxford University Press
in 2006 indicated that the title of a manuscript
plays a significant role in determining reader in-
terest, as 72% of respondents said they could
usually judge whether an article will be of inter-
est to them based on the title and the author,
while 13% of respondents claimed to always be
able to do so (14).

The abstract is a summary of the paper, which
briefly mentions the background or purpose,
methods, key results, and major conclusions of
the study. The peer reviewer assesses whether
the abstract is sufficiently informative and if the
content of the abstract is consistent with the
rest of the paper. The NAR study indicated that
40% of respondents could determine whether
an article would be of interest to them based
on the abstract alone 60-80% of the time, while

32% could judge an article based on the ab-
stract 80-100% of the time (14). This demon-
strates that the abstract alone is often used to
assess the value of an article.

The introduction of a scientific paper presents
the research question in the context of what
is already known about the topic, in order to
identify why the question being studied is of
interest to the scientific community, and what
gap in knowledge the study aims to fill (15). The
introduction identifies the study’s purpose and
scope, briefly describes the general methods of
investigation, and outlines the hypothesis and
predictions (15). The peer reviewer determines
whether the introduction provides sufficient
background information on the research topic,
and ensures that the research question and hy-
pothesis are clearly identifiable.

The methods section describes the experimen-
tal procedures, and explains why each experi-
ment was conducted. The methods section also
includes the equipment and reagents used in
the investigation. The methods section should
be detailed enough that it can be used it to re-
peat the experiment (15). Methods are written
in the past tense and in the active voice. The
peer reviewer assesses whether the appropri-
ate methods were used to answer the research
guestion, and if they were written with suffi-
cient detail. If information is missing from the
methods section, it is the peer reviewer’s job to
identify what details need to be added.

The results section is where the outcomes of
the experiment and trends in the data are ex-
plained without judgement, bias or interpre-
tation (15). This section can include statistical
tests performed on the data, as well as figures
and tables in addition to the text. The peer re-
viewer ensures that the results are described
with sufficient detail, and determines their
credibility. Reviewers also confirm that the text
is consistent with the information presented in
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tables and figures, and that all figures and ta-
bles included are important and relevant (15).
The peer reviewer will also make sure that table
and figure captions are appropriate both con-
textually and in length, and that tables and fig-
ures present the data accurately.

The discussion section is where the data is an-
alyzed. Here, the results are interpreted and
related to past studies (15). The discussion
describes the meaning and significance of the
results in terms of the research question and
hypothesis, and states whether the hypothesis
was supported or rejected. This section may
also provide possible explanations for unusual
results and suggestions for future research (15).
The discussion should end with a conclusions
section that summarizes the major findings of
the investigation. The peer reviewer determines
whether the discussion is clear and focused,
and whether the conclusions are an appropri-
ate interpretation of the results. Reviewers also
ensure that the discussion addresses the limi-
tations of the study, any anomalies in the re-
sults, the relationship of the study to previous
research, and the theoretical implications and
practical applications of the study.

The references are found at the end of the pa-
per, and list all of the information sources cited
in the text to describe the background, meth-
ods, and/or interpret results. Depending on the
citation method used, the references are listed
in alphabetical order according to author last
name, or numbered according to the order in
which they appear in the paper. The peer re-
viewer ensures that references are used appro-
priately, cited accurately, formatted correctly,
and that none are missing.

Finally, the peer reviewer determines whether
the paper is clearly written and if the content
seems logical. After thoroughly reading through
the entire manuscript, they determine whether
it meets the journal’s standards for publication,

and whether it falls within the top 25% of papers
in its field (16) to determine priority for publica-
tion. An overview of what a peer reviewer looks
for when evaluating a manuscript, in order of
importance, is presented in Figure 2.

To increase the chance of success in the peer
review process, the author must ensure that
the paper fully complies with the journal guide-
lines before submission. The author must also
be open to criticism and suggested revisions,
and learn from mistakes made in previous
submissions.

ADVANTAGES AND DISADVANTAGES OF
THE DIFFERENT TYPES OF PEER REVIEW

The peer review process is generally conducted
in one of three ways: open review, single-blind
review, or double-blind review. In an open re-
view, both the author of the paper and the peer
reviewer know one another’s identity. Alter-
natively, in single-blind review, the reviewer’s
identity is kept private, but the author’s iden-
tity is revealed to the reviewer. In double-blind
review, the identities of both the reviewer and
author are kept anonymous. Open peer review
is advantageous in that it prevents the reviewer
from leaving malicious comments, being care-
less, or procrastinating completion of the re-
view (2). It encourages reviewers to be open
and honest without being disrespectful. Open
reviewing also discourages plagiarism amongst
authors (2). On the other hand, open peer re-
view can also prevent reviewers from being
honest for fear of developing bad rapport with
the author. The reviewer may withhold or tone
down their criticisms in order to be polite (2).
This is especially true when younger review-
ers are given a more esteemed author’s work,
in which case the reviewer may be hesitant to
provide criticism for fear that it will damper
their relationship with a superior (2). Accord-
ing to the Sense About Science survey, editors
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Figure 2 How a peer review evaluates a manuscript

quality of experimental design, and

Reviewer evaluates validity of the science,

appropriateness of methods. (Mostimportant)

Reviewer evaluates significance of the
research, importance of the findings, whether it
will advance the field, and originality.

Reviewer identifies any scientific errors and
references that are missing or incorrect.

Reviewer may identify any typographical or
grammatical errors. (Least important)

find that completely open reviewing decreases
the number of people willing to participate, and
leads to reviews of little value (12). In the afore-
mentioned study by the PRC, only 23% of au-
thors surveyed had experience with open peer
review (7).

Single-blind peer review is by far the most com-
mon. In the PRC study, 85% of authors surveyed
had experience with single-blind peer review (7).
This method is advantageous as the reviewer is
more likely to provide honest feedback when
their identity is concealed (2). This allows the
reviewer to make independent decisions with-
out the influence of the author (2). The main
disadvantage of reviewer anonymity, howev-
er, is that reviewers who receive manuscripts
on subjects similar to their own research may

be tempted to delay completing the review in
order to publish their own data first (2).

Double-blind peer review is advantageous as
it prevents the reviewer from being biased
against the author based on their country of
origin or previous work (2). This allows the pa-
per to be judged based on the quality of the
content, rather than the reputation of the au-
thor. The Sense About Science survey indicates
that 76% of researchers think double-blind
peer review is a good idea (12), and the PRC
survey indicates that 45% of authors have had
experience with double-blind peer review (7).
The disadvantage of double-blind peer review
is that, especially in niche areas of research,
it can sometimes be easy for the reviewer to
determine the identity of the author based on
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writing style, subject matter or self-citation,
and thus, impart bias (2).

Masking the author’s identity from peer review-
ers, as is the case in double-blind review, is gen-
erally thought to minimize bias and maintain
review quality. A study by Justice et al. in 1998
investigated whether masking author identity
affected the quality of the review (17). One hun-
dred and eighteen manuscripts were random-
ized; 26 were peer reviewed as normal, and 92
were moved into the ‘intervention’” arm, where
editor quality assessments were completed for
77 manuscripts and author quality assessments
were completed for 40 manuscripts (17). There
was no perceived difference in quality between
the masked and unmasked reviews. Addition-
ally, the masking itself was often unsuccessful,
especially with well-known authors (17). How-
ever, a previous study conducted by McNutt et
al. had different results (18). In this case, blind-
ing was successful 73% of the time, and they
found that when author identity was masked,
the quality of review was slightly higher (18).
Although Justice et al. argued that this differ-
ence was too small to be consequential, their
study targeted only biomedical journals, and
the results cannot be generalized to journals
of a different subject matter (17). Additionally,
there were problems masking the identities of
well-known authors, introducing a flaw in the
methods. Regardless, Justice et al. concluded
that masking author identity from reviewers
may not improve review quality (17).

In addition to open, single-blind and double-
blind peer review, there are two experimental
forms of peer review. In some cases, following
publication, papers may be subjected to post-
publication peer review. As many papers are
now published online, the scientific commu-
nity has the opportunity to comment on these
papers, engage in online discussions and post
a formal review. For example, online publish-
ers PLOS and BioMed Central have enabled

scientists to post comments on published pa-
pers if they are registered users of the site (10).
Philica is another journal launched with this ex-
perimental form of peer review. Only 8% of au-
thors surveyed in the PRC study had experience
with post-publication review (7). Another ex-
perimental form of peer review called Dynamic
Peer Review has also emerged. Dynamic peer
review is conducted on websites such as Naboj,
which allow scientists to conduct peer reviews
on articles in the preprint media (19). The peer
review is conducted on repositories and is a
continuous process, which allows the public
to see both the article and the reviews as the
article is being developed (19). Dynamic peer
review helps prevent plagiarism as the scien-
tific community will already be familiar with the
work before the peer reviewed version appears
in print (19). Dynamic review also reduces the
time lag between manuscript submission and
publishing. An example of a preprint server is
the ‘arXiv’ developed by Paul Ginsparg in 1991,
which is used primarily by physicists (19). These
alternative forms of peer review are still un-
established and experimental. Traditional peer
review is time-tested and still highly utilized. All
methods of peer review have their advantages
and deficiencies, and all are prone to error.

PEER REVIEW OF OPEN ACCESS JOURNALS

Open access (OA) journals are becoming in-
creasingly popular as they allow the potential
for widespread distribution of publications in
a timely manner (20). Nevertheless, there can
be issues regarding the peer review process
of open access journals. In a study published
in Science in 2013, John Bohannon submitted
304 slightly different versions of a fictional sci-
entific paper (written by a fake author, working
out of a non-existent institution) to a selected
group of OA journals. This study was performed
in order to determine whether papers sub-
mitted to OA journals are properly reviewed
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before publication in comparison to subscrip-
tion-based journals. The journals in this study
were selected from the Directory of Open Ac-
cess Journals (DOAJ) and Biall’s List, a list of
journals which are potentially predatory, and
all required a fee for publishing (21). Of the 304
journals, 157 accepted a fake paper, suggesting
that acceptance was based on financial interest
rather than the quality of article itself, while 98
journals promptly rejected the fakes (21). Al-
though this study highlights useful information
on the problems associated with lower quality
publishers that do not have an effective peer
review system in place, the article also general-
izes the study results to all OA journals, which
can be detrimental to the general perception of
OA journals. There were two limitations of the
study that made it impossible to accurately de-
termine the relationship between peer review
and OA journals: 1) there was no control group
(subscription-based journals), and 2) the fake
papers were sent to a non-randomized selec-
tion of journals, resulting in bias.

JOURNAL ACCEPTANCE RATES

Based on a recent survey, the average accep-
tance rate for papers submitted to scientific
journals is about 50% (7). Twenty percent of the
submitted manuscripts that are not accepted
are rejected prior to review, and 30% are reject-
ed following review (7). Of the 50% accepted,
41% are accepted with the condition of revi-
sion, while only 9% are accepted without the
request for revision (7).

SATISFACTION WITH THE
PEER REVIEW SYSTEM

Based on a recent survey by the PRC, 64% of ac-
ademics are satisfied with the current system of
peer review, and only 12% claimed to be ‘dissat-
isfied’ (7). The large majority, 85%, agreed with
the statement that ‘scientific communication is

greatly helped by peer review’ (7). There was a
similarly high level of support (83%) for the idea
that peer review ‘provides control in scientific
communication’ (7).

HOW TO PEER REVIEW EFFECTIVELY

The following are ten tips on how to be an effec-
tive peer reviewer as indicated by Brian Lucey,
an expert on the subject (22):

1) Be professional

Peer review is a mutual responsibility among
fellow scientists, and scientists are expected, as
part of the academic community, to take partin
peer review. If one is to expect others to review
their work, they should commit to reviewing
the work of others as well, and put effort into it.

2) Be pleasant

If the paper is of low quality, suggest that it be
rejected, but do not leave ad hominem com-
ments. There is no benefit to being ruthless.

3) Read the invite

When emailing a scientist to ask them to con-
duct a peer review, the majority of journals will
provide a link to either accept or reject. Do not
respond to the email, respond to the link.

4) Be helpful

Suggest how the authors can overcome the
shortcomings in their paper. A review should
guide the author on what is good and what
needs work from the reviewer’s perspective.

5) Be scientific

The peer reviewer plays the role of a scientific
peer, not an editor for proofreading or decision-
making. Don’t fill a review with comments on
editorial and typographic issues. Instead, focus
on adding value with scientific knowledge and
commenting on the credibility of the research
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conducted and conclusions drawn. If the paper
has a lot of typographical errors, suggest that
it be professionally proof edited as part of the
review.

6) Be timely

Stick to the timeline given when conducting a
peer review. Editors track who is reviewing what
and when and will know if someone is late on
completing a review. It is important to be timely
both out of respect for the journal and the au-
thor, as well as to not develop a reputation of
being late for review deadlines.

7) Be realistic

The peer reviewer must be realistic about the
work presented, the changes they suggest and
their role. Peer reviewers may set the bar too
high for the paper they are editing by propos-
ing changes that are too ambitious and editors
must override them.

8) Be empathetic

Ensure that the review is scientific, helpful and
courteous. Be sensitive and respectful with
word choice and tone in a review.

9) Be open

Remember that both specialists and generalists
can provide valuable insight when peer review-
ing. Editors will try to get both specialised and
general reviewers for any particular paper to
allow for different perspectives. If someone is
asked to review, the editor has determined they
have a valid and useful role to play, even if the
paper is not in their area of expertise.

10) Be organised

A review requires structure and logical flow.
A reviewer should proofread their review be-
fore submitting it for structural, grammatical
and spelling errors as well as for clarity. Most
publishers provide short guides on structuring

a peer review on their website. Begin with an
overview of the proposed improvements; then
provide feedback on the paper structure, the
quality of data sources and methods of inves-
tigation used, the logical flow of argument, and
the validity of conclusions drawn. Then provide
feedback on style, voice and lexical concerns,
with suggestions on how to improve.

In addition, the American Physiology Society
(APS) recommends in its Peer Review 101 Hand-
out that peer reviewers should put themselves
in both the editor’s and author’s shoes to en-
sure that they provide what both the editor
and the author need and expect (11). To please
the editor, the reviewer should ensure that the
peer review is completed on time, and that it
provides clear explanations to back up recom-
mendations. To be helpful to the author, the re-
viewer must ensure that their feedback is con-
structive. It is suggested that the reviewer take
time to think about the paper; they should read
it once, wait at least a day, and then re-read
it before writing the review (11). The APS also
suggests that Graduate students and research-
ers pay attention to how peer reviewers edit
their work, as well as to what edits they find
helpful, in order to learn how to peer review ef-
fectively (11). Additionally, it is suggested that
Graduate students practice reviewing by editing
their peers’ papers and asking a faculty member
for feedback on their efforts. It is recommend-
ed that young scientists offer to peer review as
often as possible in order to become skilled at
the process (11). The majority of students, fel-
lows and trainees do not get formal training in
peer review, but rather learn by observing their
mentors. According to the APS, one acquires ex-
perience through networking and referrals, and
should therefore try to strengthen relationships
with journal editors by offering to review manu-
scripts (11). The APS also suggests that experi-
enced reviewers provide constructive feedback
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to students and junior colleagues on their peer
review efforts, and encourages them to peer
review to demonstrate the importance of this
process in improving science (11).

The peer reviewer should only comment on ar-
eas of the manuscript that they are knowledge-
able about (23). If there is any section of the
manuscript they feel they are not qualified to
review, they should mention this in their com-
ments and not provide further feedback on
that section. The peer reviewer is not permit-
ted to share any part of the manuscript with
a colleague (even if they may be more knowl-
edgeable in the subject matter) without first
obtaining permission from the editor (23). If a
peer reviewer comes across something they are
unsure of in the paper, they can consult the lit-
erature to try and gain insight. It is important
for scientists to remember that if a paper can
be improved by the expertise of one of their
colleagues, the journal must be informed of
the colleague’s help, and approval must be ob-
tained for their colleague to read the protected
document. Additionally, the colleague must be
identified in the confidential comments to the
editor, in order to ensure that he/she is appro-
priately credited for any contributions (23). It is
the job of the reviewer to make sure that the
colleague assisting is aware of the confidenti-
ality of the peer review process (23). Once the
review is complete, the manuscript must be de-
stroyed and cannot be saved electronically by
the reviewers (23).

COMMON ERRORS IN SCIENTIFIC PAPERS

When performing a peer review, there are
some common scientific errors to look out for.
Most of these errors are violations of logic and
common sense: these may include contradict-
ing statements, unwarranted conclusions, sug-
gestion of causation when there is only support
for correlation, inappropriate extrapolation,

circular reasoning, or pursuit of a trivial ques-
tion (24). It is also common for authors to sug-
gest that two variables are different because
the effects of one variable are statistically sig-
nificant while the effects of the other variable
are not, rather than directly comparing the two
variables (24). Authors sometimes oversee a
confounding variable and do not control for it,
or forget to include important details on how
their experiments were controlled or the physi-
cal state of the organisms studied (24). Another
common fault is the author’s failure to define
terms or use words with precision, as these
practices can mislead readers (24). Jargon and/
or misused terms can be a serious problem in
papers. Inaccurate statements about specific
citations are also a common occurrence (24).
Additionally, many studies produce knowledge
that can be applied to areas of science outside
the scope of the original study, therefore it is
better for reviewers to look at the novelty of
the idea, conclusions, data, and methodology,
rather than scrutinize whether or not the paper
answered the specific question at hand (24). Al-
though it is important to recognize these points,
when performing a review it is generally better
practice for the peer reviewer to not focus on
a checklist of things that could be wrong, but
rather carefully identify the problems specific to
each paper and continuously ask themselves if
anything is missing (24). An extremely detailed
description of how to conduct peer review ef-
fectively is presented in the paper How I Review
an Original Scientific Article written by Frederic
G. Hoppin, Jr. It can be accessed through the
American Physiological Society website under
the Peer Review Resources section.

CRITICISM OF PEER REVIEW

A major criticism of peer review is that there is
little evidence that the process actually works,
that it is actually an effective screen for good
quality scientific work, and that it actually

eJIFCC Vol. 25 Nr. 3 - Page 18



Jacalyn Kelly, Tara Sadeghieh, Khosrow Adeli
Peer review in scientific publications: benefits, critiques, & a survival guide

improves the quality of scientific literature. As
a 2002 study published in the Journal of the
American Medical Association concluded, ‘Edito-
rial peer review, although widely used, is largely
untested and its effects are uncertain’ (25). Crit-
ics also argue that peer review is not effective
at detecting errors. Highlighting this point, an
experiment by Godlee et al. published in the
British Medical Journal (BMJ) inserted eight
deliberate errors into a paper that was nearly
ready for publication, and then sent the pa-
per to 420 potential reviewers (7). Of the 420
reviewers that received the paper, 221 (53%)
responded, the average number of errors spot-
ted by reviewers was two, no reviewer spotted
more than five errors, and 35 reviewers (16%)
did not spot any.

Another criticism of peer review is that the pro-
cess is not conducted thoroughly by scientific
conferences with the goal of obtaining large
numbers of submitted papers. Such conferenc-
es often accept any paper sent in, regardless of
its credibility or the prevalence of errors, be-
cause the more papers they accept, the more
money they can make from author registration
fees (26). This misconduct was exposed in 2014
by three MIT graduate students by the names
of Jeremy Stribling, Dan Aguayo and Maxwell
Krohn, who developed a simple computer pro-
gram called SClgen that generates nonsense
papers and presents them as scientific papers
(26). Subsequently, a nonsense SClgen paper
submitted to a conference was promptly ac-
cepted. Nature recently reported that French
researcher Cyril Labbé discovered that sixteen
SClgen nonsense papers had been used by
the German academic publisher Springer (26).
Over 100 nonsense papers generated by SClgen
were published by the US Institute of Electrical
and Electronic Engineers (IEEE) (26). Both or-
ganisations have been working to remove the
papers. Labbé developed a program to detect
SClgen papers and has made it freely available

to ensure publishers and conference organizers
do not accept nonsense work in the future. It
is available at this link: http://scigendetection.
imag.fr/main.php (26).

Additionally, peer review is often criticized for
being unable to accurately detect plagiarism.
However, many believe that detecting plagia-
rism cannot practically be included as a com-
ponent of peer review. As explained by Alice
Tuff, development manager at Sense About
Science, ‘The vast majority of authors and re-
viewers think peer review should detect plagia-
rism (81%) but only a minority (38%) think it is
capable. The academic time involved in detect-
ing plagiarism through peer review would cause
the system to grind to a halt’ (27). Publishing
house Elsevier began developing electronic pla-
giarism tools with the help of journal editors in
2009 to help improve this issue (27).

It has also been argued that peer review has
lowered research quality by limiting creativity
amongst researchers. Proponents of this view
claim that peer review has repressed scientists
from pursuing innovative research ideas and
bold research questions that have the potential
to make major advances and paradigm shifts in
the field, as they believe that this work will like-
ly be rejected by their peers upon review (28).
Indeed, in some cases peer review may result in
rejection of innovative research, as some stud-
ies may not seem particularly strong initially, yet
may be capable of yielding very interesting and
useful developments when examined under dif-
ferent circumstances, or in the light of new in-
formation (28). Scientists that do not believe in
peer review argue that the process stifles the
development of ingenious ideas, and thus the
release of fresh knowledge and new develop-
ments into the scientific community.

Another issue that peer review is criticized for,
is that there are a limited number of people
that are competent to conduct peer review
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compared to the vast number of papers that
need reviewing. An enormous number of pa-
pers published (1.3 million papers in 23,750
journals in 2006), but the number of compe-
tent peer reviewers available could not have
reviewed them all (29). Thus, people who lack
the required expertise to analyze the quality of
a research paper are conducting reviews, and
weak papers are being accepted as a result. It
is now possible to publish any paper in an ob-
scure journal that claims to be peer-reviewed,
though the paper or journal itself could be sub-
standard (29). On a similar note, the US Nation-
al Library of Medicine indexes 39 journals that
specialize in alternative medicine, and though
they all identify themselves as “peer-reviewed”,
they rarely publish any high quality research
(29). This highlights the fact that peer review of
more controversial or specialized work is typi-
cally performed by people who are interested
and hold similar views or opinions as the au-
thor, which can cause bias in their review. For
instance, a paper on homeopathy is likely to be
reviewed by fellow practicing homeopaths, and
thus is likely to be accepted as credible, though
other scientists may find the paper to be non-
sense (29). In some cases, papers are initially
published, but their credibility is challenged at
a later date and they are subsequently retract-
ed. Retraction Watch is a website dedicated to
revealing papers that have been retracted after
publishing, potentially due to improper peer re-
view (30).

Additionally, despite its many positive out-
comes, peer review is also criticized for being
a delay to the dissemination of new knowledge
into the scientific community, and as an unpaid-
activity that takes scientists’ time away from
activities that they would otherwise prioritize,
such as research and teaching, for which they
are paid (31). As described by Eva Amsen, Out-
reach Director for FLOOOResearch, peer review
was originally developed as a means of helping

editors choose which papers to publish when
journals had to limit the number of papers they
could printin oneissue (32). However, nowadays
most journals are available online, either ex-
clusively or in addition to print, and many jour-
nals have very limited printing runs (32). Since
there are no longer page limits to journals, any
good work can and should be published. Con-
sequently, being selective for the purpose of
saving space in a journal is no longer a valid
excuse that peer reviewers can use to reject
a paper (32). However, some reviewers have
used this excuse when they have personal ulte-
rior motives, such as getting their own research
published first.

RECENT INITIATIVES TOWARDS
IMPROVING PEER REVIEW

F1000Research was launched in January 2013
by Faculty of 1000 as an open access journal
that immediately publishes papers (after an
initial check to ensure that the paper is in fact
produced by a scientist and has not been pla-
giarised), and then conducts transparent post-
publication peer review (32). F1000Research
aims to prevent delays in new science reaching
the academic community that are caused by
prolonged publication times (32). It also aims to
make peer reviewing more fair by eliminating
any anonymity, which prevents reviewers from
delaying the completion of a review so they
can publish their own similar work first (32).
F1000Research offers completely open peer re-
view, where everything is published, including
the name of the reviewers, their review reports,
and the editorial decision letters (32).

Peer) was founded by Jason Hoyt and Peter Bin-
field in June 2012 as an open access, peer re-
viewed scholarly journal for the Biological and
Medical Sciences (33). Peer] selects articles to
publish based only on scientificand methodolog-
ical soundness, not on subjective determinants
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of ‘impact, ‘novelty’ or ‘interest’ (34). It works
on a “lifetime publishing plan” model which
charges scientists for publishing plans that give
them lifetime rights to publish with PeerJ, rather
than charging them per publication (34). Peer)
also encourages open peer review, and authors
are given the option to post the full peer review
history of their submission with their published
article (34). Peer) also offers a pre-print review
service called Peer) Pre-prints, in which paper
drafts are reviewed before being sent to Peer)
to publish (34).

Rubriq is an independent peer review service
designed by Shashi Mudunuri and Keith Collier
to improve the peer review system (35). Rubriq
is intended to decrease redundancy in the peer
review process so that the time lost in redundant
reviewing can be put back into research (35). Ac-
cording to Keith Collier, over 15 million hours are
lost each year to redundant peer review, as pa-
pers get rejected from one journal and are sub-
sequently submitted to a less prestigious journal
where they are reviewed again (35). Authors of-
ten have to submit their manuscript to multiple
journals, and are often rejected multiple times
before they find the right match. This process
could take months or even years (35). Rubriq
makes peer review portable in order to help
authors choose the journal that is best suited
for their manuscript from the beginning, thus
reducing the time before their paper is pub-
lished (35). Rubriq operates under an author-
pay model, in which the author pays a fee and
their manuscript undergoes double-blind peer
review by three expert academic reviewers us-
ing a standardized scorecard (35). The major-
ity of the author’s fee goes towards a reviewer
honorarium (35). The papers are also screened
for plagiarism using iThenticate (35). Once the
manuscript has been reviewed by the three ex-
perts, the most appropriate journal for submis-
sion is determined based on the topic and qual-
ity of the paper (35). The paper is returned to

the author in 1-2 weeks with the Rubrig Report
(35). The author can then submit their paper to
the suggested journal with the Rubriq Report
attached. The Rubriq Report will give the jour-
nal editors a much stronger incentive to con-
sider the paper as it shows that three experts
have recommended the paper to them (35).
Rubriq also has its benefits for reviewers; the
Rubriq scorecard gives structure to the peer re-
view process, and thus makes it consistent and
efficient, which decreases time and stress for
the reviewer. Reviewers also receive feedback
on their reviews and most significantly, they
are compensated for their time (35). Journals
also benefit, as they receive pre-screened pa-
pers, reducing the number of papers sent to
their own reviewers, which often end up re-
jected (35). This can reduce reviewer fatigue,
and allow only higher-quality articles to be sent
to their peer reviewers (35).

According to Eva Amsen, peer review and sci-
entific publishing are moving in a new direc-
tion, in which all papers will be posted online,
and a post-publication peer review will take
place that is independent of specific journal
criteria and solely focused on improving paper
quality (32). Journals will then choose papers
that they find relevant based on the peer re-
views and publish those papers as a collection
(32). In this process, peer review and individual
journals are uncoupled (32). In Keith Collier’s
opinion, post-publication peer review is likely
to become more prevalent as a complement
to pre-publication peer review, but not as a re-
placement (35). Post-publication peer review
will not serve to identify errors and fraud but
will provide an additional measurement of im-
pact (35). Collier also believes that as journals
and publishers consolidate into larger systems,
there will be stronger potential for “cascading”
and shared peer review (35).

eJIFCC Vol. 25 Nr. 3 - Page 21



Jacalyn Kelly, Tara Sadeghieh, Khosrow Adeli
Peer review in scientific publications: benefits, critiques, & a survival guide

CONCLUDING REMARKS

Peer review has become fundamental in assist-
ing editors in selecting credible, high quality,
novel and interesting research papers to pub-
lish in scientific journals and to ensure the cor-
rection of any errors or issues present in sub-
mitted papers. Though the peer review process
still has some flaws and deficiencies, a more
suitable screening method for scientific papers
has not yet been proposed or developed. Re-
searchers have begun and must continue to
look for means of addressing the current issues
with peer review to ensure that it is a full-proof
system that ensures only quality research pa-
pers are released into the scientific community.
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Journals have been publishing the results of scientific inves-
tigations since the founding of Philosophical Transactions in
1665. Since then we have witnessed a massive expansion
in the number of journals to the point that there are now
approximately 28,000 active, peer reviewed journals col-
lectively publishing more than 1.8 million articles per year.
Before the mid-1990s, these journals were only available
on paper but by the end of the 20th century, most journals
had moved to online platforms. Online publication has also
served as the impetus for the move to ‘open-access’ to the
information contained in journals. The fact that a publica-
tion is ‘on-line’ and ‘open-access’ does not negate the re-
sponsibility of the author and the publisher to publish in an
ethical way. [1]

The document produced by the IFCC Ethics Task Force (TF-E)
on publication ethics states that ‘Ethics in Science at its
broadest level encompasses research ethics, medical eth-
ics, publication ethics, conflicts of interest, ethical responsi-
bilities as educator, plus many other areas.” Thus publication
ethics is a continuum from the first step of research design
through to the information being read by the reader.

In general terms ‘publication ethics’ includes the ethical be-
haviour of the authors in writing and submitting a scientific
manuscriptto a publisher forthe purpose of publication, thus
any discussion of publication ethics must include the role of
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the authors, referees, publisher and reader and
the issues of authorship (and the use of ‘ghosts’),
plagiarism, duplicate publication (including in
different languages), image manipulation (par-
ticularly in the era of digitisation), and conflict
of interest [2]. To aid the authors, and others
involved in the process of publication, a num-
ber of resources are now available particularly
those from the Committee on Publication Ethics
(COPE) [3] and the World Association of Medical
Editors (WAME) [4].

More recently the issue of ‘publisher ethics’ has
also been raised, particularly with the sudden
increase of what could be termed ‘predatory’
publishers utilising the open access model to
publish low quality articles, which often do not
adhere to the guidelines mentioned above, util-
ising an author-pays model of open-access pub-
lishing for their own profit [5].

INTRODUCTION

Journals have been publishing the results of sci-
entific investigations since the founding of Phil-
osophical Transactions in 1665. Before the mid-
1990s journals were only available on paper
but by the end of the 20th century most jour-
nals have moved to online platforms (or a mix
of both paper and online). Online publication
has also served as the impetus for the move to
‘open-access’ publication defined as unrestrict-
ed online access to peer-reviewed scholarly
research. However ‘on-line’ and ‘open-access’
does not negate the responsibility of the author
and the publisher to publish in an ethical way.

OPEN ACCESS

As mentioned in the introduction open access
means unrestricted online access to peer-re-
viewed scholarly research. There are two gen-
eral types: Gratis or Libre open access defined
by whether the access is completely ‘open’ or
in the case of Libre whether there is additional

usage rights applied. In most cases of Libre open
access the usage rights are Creative Commons
based meaning that they are public copyright
licences allowing the free distribution of an oth-
erwise copyrighted article [6]. There are three
forms of open access described: Green, Gold
and Platinum. Green open access, sometimes
known as self-archiving, involves the article
being deposited in an institutional repository
which is then accessed while Gold open access
involves publishing within a journal where the
cost of publishing is levied on the author (or au-
thors representative such as their research insti-
tution) for the purpose of allowing the article to
be then open access. The eJIFCC is an example
of a Platinum open access journal where there
is no charge levied either on the author (or rep-
resentative) or the reader with the costs being
born by either the journal, or by donations [7].

IFCC TASK FORCE-ETHICS

The IFCC has a particular interest in Ethics and
during the Executive Board term of 1997-1999,
the IFCC established an Ethics Task Force (TF-E)
which is currently chaired by Prof David Bruns
of the University of Virginia Medical School. The
stated aims of the Task Force are as follows:

e To increase awareness among Laboratory
Medicine Professionals of ethical issues

e To encourage the practice of Laboratory
Medicine to the highest ethical standards

e To develop position papers on appropriate
ethics policy issues

e To provide a voice for Laboratory Medicine
on ethics policies

¢ To link Laboratory Medicine, ethics and the
public interest

In response in particular to Aim 3 above the
Task Force recently produced a position paper
entitled ‘Ethics in Science: Background and Re-
sources on Publication Ethics’.
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ETHICS IN SCIENCE: BACKGROUND
AND RESOURCES ON PUBLICATION ETHICS

This position paper published by the Ethics Task
Force, and available for download from the IFCC
website (www.ifcc.org), was prepared to bring
together a set of resources on publication eth-
ics for use in the field of laboratory medicine.
The paper provides background information
and advice in the following areas:

e Research ethics
» Human experimentation
» Animal experimentation
e Data collection
¢ Publication ethics
» Author aspects
<+ Authorship
% Plagiarism
¢ Duplicate publishing
+» Publishing translations of previous work
* Image manipulation
« Conflict of interest
e Referee aspects

» Plagiarism, duplicate publishing or other
ethical violations

» Conflict of interest
e Readers aspects

» Plagiarism, duplicate publishing or other
ethical violations

e Editor aspects

» Plagiarism, duplicate publishing or other
ethical violations responsibility

» Conflict of interest
e Conflict of interest in general

e Responsibility as educator

THE COMMITTEE
ON PUBLICATION ETHICS (COPE)

There are a number of other sources of infor-
mation related to Publication Ethics among
which includes the Committee on Publication
Ethics (COPE). COPE was established in 1997 by
a group of medical journal editors in the UK and
now has over 9000 members worldwide and is
open to editors of academic journals and others
interested in publication ethics. Their website
(http://publicationethics.org/) is an excellent
resource for those with an interest in Publica-
tion Ethics and, in particular, provides guidance
on how to handle cases of research and publica-
tion misconduct.

THE WORLD ASSOCIATION
OF MEDICAL EDITORS (WAME)

Another resource is the World Association of
Medical Editors (WAME). WAME is a global as-
sociation of editors of peer-reviewed medical
journals with the aim of improving editorial
standards through cooperation and communi-
cation. Amongst the resources on its website
(http://www.wame.org/) are published docu-
ments related to Publication Ethics Policies for
Medical Journals.

THE INTERNATIONAL COMMITTEE
OF MEDICAL JOURNAL EDITORS (ICMJE)

A third group is the International Committee
of Medical Journal Editors (ICMJE) which is a
small, closed group of general medical jour-
nal editors and representatives of selected
related organizations whose primary aim is to
improve the quality of medical science and its
reporting through publication of the Recom-
mendations for the Conduct, Reporting, Edit-
ing and Publication of Scholarly Work in Medi-
cal Journals [8].
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PUBLICATION ETHICS

Publication Ethics is a continuum from the first
step of research design through to the informa-
tion being read by the reader and thus includes
the ethical behaviour of the authors in writing
and submitting a scientific manuscript to a pub-
lisher for the purpose of publication but must
also include the role of referees, editors, pub-
lishers and even the reader in the process.

RESEARCH MISCONDUCT

By definition Research Misconduct means the
Fabrication, Falsification, or Plagiarism in pro-
posing, performing, or reviewing research, or
in reporting research results. Fabrication is the
making up of data or results and recording or
reporting them as if they were real while Fal-
sification is manipulating research materials,
equipment, or processes, or changing or omit-
ting data or results such that the research is not
accurately represented in the research record.
Plagiarism is well defined as the appropriation
of another person’s ideas, processes, results, or
words without giving appropriate credit and will
be covered in more detail later in this paper. It
is important to be reminded that Research Mis-
conduct is purposeful misconduct and as such
does not include honest error or differences of
opinion which may occur at time to time in re-
search and which can generally be corrected or
outlined at the time of publication.

THE AUTHOR

The author(s) of a paper are obviously the ‘pri-
mary’ participant in the publication process
as without them there would not be a publi-
cation. As such the author(s) are of particular
importance to ensure ethical publication across
various issues related to authorship including
plagiarism, duplicate publication, image manip-
ulation and conflict of interest.

AUTHORSHIP

The first step in the process should be to decide
on what basis Authorship credit should be ap-
plied to a particular individual. In general terms
authorship should be determined by substantial
contribution to the research and writing of the
manuscript, participation in the critical draft-
ing and/or revision of the manuscript and final
approval of the document for submission to a
journal. Of particular concern in the area of au-
thorship is the use of ‘Ghost’ authors or writers.

The term ghostwriting can cover a myriad
of scenarios and uses ranging from political
speech writing through to the publishing of ce-
lebrity memoirs and as such can have a vary-
ing degree of ‘ethics’ associated with it. The
major issue with medical ghostwriting is the
payment of ghostwriters by pharmaceutical
companies to produce papers and then the re-
cruitment of other scientists or physicians to at-
tach their names to these papers before they
are published in medical or scientific journals.
In response to this issue a number of profes-
sional medical writers associations have been
formed (e.g. European Medical Writers Associa-
tion) with the aim of ensuring that professional
medical writers are acknowledged for their con-
tribution, if not as an author then as a profes-
sional writer, and that they carry out this role
in an ethical and responsible manner [9]. As a
consequence organisations such as the World
Association of Medical Editors and the British
Medical Journal now accept this as a legitimate
practice [10]

AUTHOR RESPONSIBILITIES

There are a number of General Rules which
should be followed by Authors when writing
and publishing in the medical literature. The
first is to ensure that the work they are pub-
lishing is for new and original research. Sec-
ondly, all listed Authors must be aware of the
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submission and must agree with the content
and support the submission otherwise there
could potentially be embarrassment all round if
an author’s name pops up on PubMed or simi-
lar against a manuscript of which they have no
knowledge! The authors must also agree that
the manuscript can be examined by anonymous
reviewers as anonymous peer review is criti-
cal to the publishing process (and will be dis-
cussed more fully later). They must also provide
copies of related work submitted or published
elsewhere as a protection against the possibil-
ity of being accused of duplicate publications
(also to be discussed later). They must obtain
copyright permission if figures/tables need to
be reproduced and more importantly must wait
until such permission is obtained before go-
ing ahead with the publication process. Finally,
the authors need to include proper, multiple if
necessary, affiliations on the paper so that the
reader is able to discern any potential conflicts
of interest, and contact the authors to ask ques-
tions etc. if necessary.

PLAGIARISM

The increasing availability of scientific litera-
ture on the World Wide Web has proven to
be a double-edged sword by allowing plagia-
rism to be more easily committed by ‘cut and
paste’ of content published on the web but at
the same time enabling its simple detection
through manual on-line review and/or the use
of automated comparative software such as
free software ‘Plagiarism Checker’ or commer-
cial software such as Turnitin. The automated
process generally involves the use of a form of
document ‘fingerprinting” whereby multiple di-
gests of a document are compared to a refer-
ence library of document ‘fingerprints’ and, us-
ing a complex algorithm, a ‘similarity index’ is
calculated. This index, and offending passages,
can then be reviewed and a final assessment
made [11]. It is good practice when plagiarism

is detected that, as well as the authors(s), the
Editor of the journal where the offending article
appeared should be contacted to request re-
traction as well as the Publisher of the journal
in which the original authors article appeared
to advise breach of copyright.

IMAGE MANIPULATION

In the era of digital images and the use of soft-
ware such as Photoshop, image manipulation
has become an increasingly concerning ethi-
cal issue in publications. More recently this
has led to the development of the six Clinical
and Laboratory Images in Publications (CLIP)
Principles:

1. Report the details of the subject of the image

The author should tell readers what they are
looking at and what they should be looking for
in particular in support of the claims they make
associated with the image in the text of the
article.

2. Report the details of the acquisition
of the image

The authors also need to explain how the image
was acquired including any equipment, special
techniques, etc. used in the acquisition of the
image.

3. Report the details of the selection of the image

The authors should explain why a particular im-
age was selected, whether it was an image in-
trinsic to the research or whether it was from
an outside source and whether it was indicative
of the study or an ‘extreme’ example.

4. Report the details of any modifications
of the image

The authors also need to disclose any manipula-
tion of the image, for any purpose, such as en-
hancements, modifications or processing of the
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image. Where possible the full and unaltered
image should be published however there may
be occasions where for reasons of clarity to the
reader the image may be manipulated which is
allowed but only where this manipulation is dis-
closed to the reader.

5. Report the important details
of the image itself

Authors should give as much information as
possible to allow the reader to interpret the im-
age and relate it contextually to the information
provided in the text. This could include the use
of annotation tools such as arrows, circles, etc.
and information about magnifications etc.

6. Report the details of the analysis or inter-
pretation and the implications of the image

Finally the authors should include the details of
any measurements and or analysis of the image
which has occurred and how those measure-
ments or analysis have added to the interpreta-
tion and findings of the paper [12].

DUPLICATE PUBLICATIONS

Duplicate publication is becoming an increas-
ingly important issue, particularly in the era
of globalisation of research and availability of
foreign language journals. In general terms,
author(s) should avoid publication in dupli-
cate journals and this should include foreign
language journals. The size of the problem is
indicated in figure 1 which shows the increase
in duplicate journals detected by the software
deja vue with time.

CONFLICT OF INTEREST

Conflicts of Interest arise when authors, review-
ers, or editors have interests that are not fully ap-
parent and that may influence their judgments
on what is to be published and if revealed would
make a reasonable reader feel misled or deceived
by their conduct. Such conflicts can arise from
relationships, allegiances, or hostilities to partic-
ular groups, organizations, or interests and can
be public and/or private (i.e. not obvious from
knowledge of the individuals involved and/or

SUSPECTED DUPLICATES IN THE BIOMEDICAL LITERATURE
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associated with a significant other). Real or po-
tential conflicts should be declared as soon as
possible during the process to alleviate any con-
cerns particularly as it is difficult to resolve such
conflicts of interest after the event and as such
the conflict will impact on the perception of the
publication whether the conflict was real or not.

REFEREES

Referees or peer reviewers are an important part
of the peer-reviewed publication process and as
such many of the ethical considerations associat-
ed with the author(s) should also apply to the ref-
eree, in particular issues around conflict of inter-
est discussed above. Therefore the referee should
peer-review with impartiality and confidentiality.
They must not contact the author directly and
should disclose any potential or real conflicts of
interest and they should destroy any manuscripts
once the peer review process is complete.

EDITORS

Editors are also central to the ethical publication
process and their importance is evidenced by
the fact that there are at least two organisations
which focus on providing guidelines and advice
to Editors involved in the publication process
(WAME and ICMIE). In addition COPE states that
Editors should be accountable for everything
published in their journals. ICMJE states that Edi-
tors also have the responsibility of following up
complaints about specific articles published in
their journal and that Editors should avoid select-
ing external peer reviewers with obvious poten-
tial conflicts of interest. Editors should also have
the independence and responsibility to retract
papers following a breach of ethics.

PUBLISHERS

Publishers have a responsibility to the scientific
record to ensure that the journals they publish
are as free of publishing ethics violations as they

can be. They also need to respect the privacy
and rights of researchers and protect the intel-
lectual property and copyright of the authors.
As mentioned above publishers also need to fos-
ter the editorial independence of the publishing
process by granting Editors with the authority
and responsibility to retract papers following a
breach of ethics without fear nor favour. More
recently we have seen a move towards a form of
Predatory Publishing which is worrying many in
the academic community. We have all probably
received unsolicited e-mails from publishers of
journals, often with names very similar to highly
respected journals, asking us to submit articles to
that journal. Unfortunately once one undertakes
some simple investigative work it soon becomes
clear that these journals are not what they make
out to be and that they are actually utilising an
open access model of publishing to publish low
quality articles. It is also apparent that many of
these journals often do not adhere to the ethi-
cal guidelines published by COPE and/or ICMJE
and that they are utilising a Gold Open Access
author-pays model of open-access publishing for
their own profit [14].

READERS

In the modern ethics in publication scenario the
reader also has a role to play and should draw any
suspected breach of ethics to the attention of the
journal’s editor by raising specific suspicions or
comments, and if possible, supportive evidence.
The journal editor should acknowledge this, and
then instigate a suitable investigation into the
claims and then follow up by advising the reader
of the outcome of the investigation whether it is
proved or not.

HOW SHOULD JOURNALS
HANDLE PROBLEM PAPERS?

Once an investigation is completed there are a
number of possible scenarios dependent on the
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severity of the breach of ethics and whether the
author is a repeat offender or not. If a breach of
ethics is proven then the minimal, and expect-
ed, solution is withdrawal of the paper from
publication and publication of a retraction no-
tice. If the breach was severe and/or the author
is a repeat offender then the publisher should
consider banning the authors from publication
in the journal for 3-5 years and informing the
co-authors and editors of related journals of
their action. For less serious cases, placing the
author on a ‘watch list” for careful examination
of their submissions prior to requesting reviews
may be applicable.

SUMMARY

On-line publication, open access or not, does
not negate the need for ethics in publication. All
those involved in the process must behave ethi-
cally be they Author, Reviewer, Editor, Publisher
or Reader. In this way we can look forward to an
era of open cooperation and dissemination of
information to the benefit of all involved.
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The principle of open-access (OA) publishing is more and
more prevalent also on the field of laboratory medicine.
Open-access journals (OAls) are available online to the read-
er usually without financial, legal, or technical barriers. Some
are subsidized, and some require payment on behalf of the
author. OAls are one of the two general methods for provid-
ing OA. The other one is self-archiving in a repository. The
electronic journal of the IFCC (eJIFCC) is a platinum OAJ—
i.e. there is no charge to read, or to submit to this jour-
nal. Traditionally, the author was required to transfer the
copyright to the journal publisher. Publishers claimed this
was necessary in order to protect author’s rights. Howev-
er, many authors found this unsatisfactory, and have used
their influence to affect a gradual move towards a license
to publish instead. Under such a system, the publisher has
permission to edit, print, and distribute the article commer-
cially, but the author(s) retain the other rights themselves.
An OA mandate is a policy adopted by a research institution,
research funder, or government which requires researchers
to make their published, peer-reviewed journal articles and
conference papers OA by self-archiving their peer-reviewed
drafts in a repository (“green OA”) or by publishing them in
an OAJ (“gold OA”). Creative Commons (CC) is a nonprofit or-
ganization that enables the sharing and use of creativity and
knowledge through free legal tools. The free, easy-to-use
copyright licenses provide a simple, standardized way to give
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the public permission to share and use creative
work. CC licenses let you easily change your
copyright terms from the default of “all rights
reserved” to “some rights reserved.” OA pub-
lishing also raises a number of new ethical prob-
lems (e.g. predatory publishers, fake papers).
Laboratory scientists are encouraged to publish
their scientific results OA (especially in eJIFCC).
They should, however, be aware of their rights,
institutional mandate, the procedures of pub-
lishing and post-printing, and the potential risks
of OAP. Recent research shows that OA articles
are wider seen, and are just starting to be better
cited than equivalent papers published in tradi-
tional subscription journals.

1. INTRODUCTION

Open access (OA) is a model for publishing
scholarly peer reviewed journals, made possi-
ble by the internet. The full text of OA journals
and articles can be freely read, as the publish-
ing is funded through means other than sub-
scriptions. OA publishing actually presents a
new opportunity to bring us closer to our au-
thors and we are committed to providing more
choices for them to publish and promote their
research. Through OA, researchers and stu-
dents from around the world gain increased ac-
cess to knowledge, publications receive great-
er visibility and readership, and the potential
impact of research is heightened. Increased
access to, and sharing of knowledge leads to
opportunities for equitable economic and so-
cial development, intercultural dialogue, and
has the potential to spark innovation (Swan
2012, Boumil and Salem 2014, Pierce 2014).
OA is the provision of free access to peer-re-
viewed, scholarly and research information
to all. It requires that the rights holder grants
worldwide irrevocable right of access to copy,
use, distribute, transmit, and make derivative
works in any format for any lawful activities
with proper attribution to the original author.

OA uses information and communication tech-
nology to increase and enhance the dissemi-
nation of scholarship. OA is about freedom,
flexibility and fairness (Swan 2012).

2. THE GROWTH OF OA PUBLISHING

A study on the development of publishing of OA
journals suggests that, measured both by the
number of journals as well as by the increases
in total article output, OA journal publishing
has seen rapid growth particularly between
the years 2000 and 2009. It was estimated that
there were around 19,500 articles published
OA in 2000, while the number has grown to
191,850 articles in 2009. The journal count for
the year 2000 is estimated to have been 740,
and 4769 for 2009; numbers which show con-
siderable growth, albeit at a more moderate
pace than the article-level growth. These find-
ings support the notion that OA journals have
increased both in numbers and in average an-
nual output over time. The Registry of Open
Access Repositories (ROAR: http://roar.eprints.
org/) indexes the creation, location and growth
of OA institutional repositories and their con-
tents. As of May 2014, over 3,000 institutional
and cross-institutional repositories have been
registered in ROAR.

3. GREEN, GOLD, PLATINUM OA

3.1. OA repositories - the green route to OA

Authors who publish in scientific journals can
share their research by posting a free draft copy
of their article to a repository or website (Wi-
wanitkin and Qu 2014). This is referred to as
green OA. This approach to OA involves addi-
tional effort from the author, as they will need to
save the correct version of the article and post
this to a repository, which will also need to add
links and metadata to the hosted version of the
article. No OA fee for authors because publica-
tion costs are paid for by library subscriptions.
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Access is granted after an embargo period has
expired rather than immediately, because li-
braries understandably will not subscribe if
the content is available for free immediately.
Policies should specify the maximum embargo
length permitted and in science this should be 6
months at most: policies should require deposit
at the time of publication with the full-text of
the item remaining in the repository, but closed,
until the end of the embargo period.

OA repositories house collections of scientific
papers and other research outputs and make
them available to all on the Web. They are all
indexed by Google, Google Scholar and oth-
er search engines, so discovering what is in
this distributed database is a simple matter of
searching by keyword using one of these tools.
Another successful subject-specific example
is PubMed Central (PMC), the repository that
houses the OA outputs of the National Insti-
tutes of Health amongst other things.

3.2. OA journals - the gold route to OA

OA journals are scholarly journals that are avail-
able online to the reader “without financial,
legal, or technical barriers other than those in-
separable from gaining access to the internet
itself. Some are subsidized, and some require
payment on behalf of the author. In the case of
gold OA, the final version of record of an article
is made free to read and re-use. Usually, there
is a full reference linking, peer review process
(though standards can vary). Tipically, an article
publication charge is paid to cover publishing
costs. Copyrights are usually regulated by Cre-
ative Commons license.

3.3. Platinum OA

Platinum OA is a model of scholarly publishing
that does not charge author fees. The costs as-
sociated with scholarly publication are covered
by the benevolence of others, such as through
volunteer work, donations, subsidies, grants,

etc. The term has been used for many years in
numerous open-access publications, including
books and blog entries, and on websites.

The Directory of OA Journals (DOAJ) is a web-
site that lists OA journals and is maintained by
Infrastructure Services for OA (IS40A). The proj-
ect defines OA journals as scientific and schol-
arly journals that meet high quality standards
by exercising peer review or editorial quality
control and “use a funding model that does not
charge readers or their institutions for access.
The Budapest OA Initiative’s definition of OA is
used to define required rights given to users,
for the journal to be included in the DOAJ, as
the rights to read, download, copy, distribute,
print, search, or link to the full texts of these
articles. As of 2014, the database contains 9794
journals, with an average of four to five journals
being added each day. The aim of DOAJ is to “in-
crease the visibility and ease of use of OA scien-
tific and scholarly journals thereby promoting
their increased usage and impact.

4. COPYRIGHT LICENCES WITH LIBRE
OA - THE CREATIVE COMMONS

In order to reflect actual practice in providing
two different degrees of OA, the distinction be-
tween gratis OA and libre OA was added. Gratis
OA refers to free online access, and libre OA re-
fers to free online access plus some additional
re-use rights. The Budapest, Bethesda, and
Berlin definitions had corresponded only to li-
bre OA. The re-use rights of libre OA are often
specified by various specific Creative Commons
licenses (Creative Commons Attribution 4.0 In-
ternational Public License, 2013) these almost
all require attribution of authorship to the origi-
nal authors. The Creative Commons copyright
licenses and tools forge a balance inside the tra-
ditional “all rights reserved” setting that copy-
right law creates. Every license helps creators
retain copyright while allowing others to copy,
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distribute, and make some uses of their work—
at least non-commercially. Every Creative Com-
mons license also ensures licensors get the
credit for their work they deserve. The CC BY
license lets others distribute, remix, tweak, and
build upon your work, even commercially, as
long as they credit you for the original creation.
This is the most accommodating of licenses of-
fered. Recommended for maximum dissemina-
tion and use of licensed materials. The CC BY-
SA license lets others remix, tweak, and build
upon your work even for commercial purposes,

as long as they credit you and license their new
creations under the identical terms. This license
is often compared to “copyleft” free and open
source software licenses. All new works based on
yours will carry the same license, so any deriva-
tives will also allow commercial use. This is the
license used by Wikipedia, and is recommended
for materials that would benefit from incorporat-
ing content from Wikipedia and similarly licensed
projects. The CC BY-NC license lets others remix,
tweak, and build upon your work non-commer-
cially, and although their new works must also

Figure1 Most preferred Creative Commons license by country

CANADA
UNITED

Copyright Assignment

Equal split between CC BY-NC-ND
and Copyright Assignment

MOST PREFERRED LICENCE BY COUNTRY
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and Exclusive Licence to Publish

AUSTRALIA

NEW ZEALAND

Exclusive Licence to Publish
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A survey of the Taylor and Francis Group (2014). The survey has been distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the

original work is properly cited.
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acknowledge you and be non-commercial, they
don’t have to license their derivative works on
the same terms. The CC BY-NC-ND license is the
most restrictive of our six main licenses, only
allowing others to download your works and
share them with others as long as they credit
you, but they can’t change them in any way or
use them commercially. The CC BY-NC-SA li-
cense lets others remix, tweak, and build upon
your work non-commercially, as long as they
credit you and license their new creations un-
der the identical terms. This license allows for
redistribution, commercial and non-commer-
cial, as long as it is passed along unchanged and
in whole, with credit to you.

Most preferred Creative Commons licenses may
vary from country-to-country, as revealed by a
recent survey of the Taylor and Francis Group
(2014).

5. BUSINESS MODELS

OA journals are published under a variety of
business models (swan 2012). Costs need to
be covered and there are various ways of doing
this. Of course, the lower the cost base, the eas-
ier it is to develop a way of doing business that
is sustainable. The main types of business mod-
el that allow a publisher to deliver OA content
online are as follows (there are also examples of
OA journal publishing that use combinations of
these or variations on them).

5.1. Community publishing

This model is common for journals in small,
niche areas of research. Journals are produced
entirely within the academy and published on-
line for free, and sometimes in print for a small
subscription charge to cover the printing and
distribution costs. The costs are kept at the low-
est possible level by the use of volunteer labour
for peer review, editing and production.

5.2. Advertising or sponsorship
supported journals

The most likely area for attracting advertising is
medicine and it is possible to find pharmaceuti-
cal companies that will sponsor a special issue
of ajournal or place regular advertising in a title.
As well, the biggest names in academic journals
outside medicine, Science and Nature, both at-
tract large amounts of advertising from employ-
ers, conference organisers, other publishers.

5.3. Institutional subsidy

Institutions formally subsidise journal publish-
ing wherever they are supporting a university
press or a publishing operation by the library.

5.4. Hard copy sales

Many OA journals are published using this
model, and thus have no need to levy an arti-
cle-processing charge (APC) at the front end
of the publishing process. All the contents are
freely accessible online, and libraries around
the world subscribe to the hard copy version.

5.5. Article-processing charges

It is commonly held that OA journals all levy a
charge at the front end of the publishing pro-
cess which has to be paid by authors, their in-
stitutions or research funders. This is not true.
53% of OA journals have no article-processing
charges.

5.6. Institutional membership schemes
Some OA publishers have also introduced an in-
stitutional membership scheme.

5.7 Collaborative purchasing models

There is one example of such a model in the
planning at the moment, the SCOAP3 (Spon-
soring Consortium for OA Publishing in Particle
Physics) venture in high energy physics.
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6. PREDATORY PUBLISHING

In academic publishing, some publishers and
journals have attempted to exploit the busi-
ness model of open-access publishing by
charging large fees to authors without provid-
ing the editorial and publishing services asso-
ciated with more established and legitimate
journals (“Beall’s List”, a regularly-updated re-
port by Jeffrey Beall: http://scholarlyoa.com/
publishers/), sets forth criteria for categorizing
predatory publications and lists publishers and
independent journals that meet those criteria.
Complaints that are associated with predatory
open-access publishing include:

e Accepting articles quickly with little or no
peer review or quality control,[4] including
hoax and nonsensical papers.

¢ Notifying academics of article fees only after
papers are accepted.

e Aggressively campaigning for academics to
submit articles or serve on editorial boards.

e Listing academics as members of editorial
boards without their permission, and not
allowing academics to resign from editorial
boards.

e Appointing fake academics to editorial
boards.

e Mimicking the name or web site style of
more established journals.

7. OA PUBLISHING IN THE FIELD
OF LABORATORY MEDICINE

OA publishing becomes increasingly popular
also in the field of laboratory medicine. The
number of OA journals is rapidly increasing.
The Journal of The International Federation
of Clinical Chemistry (eJIFCC) is a platinum OA
journal with frequent updates on its home
page. eJIFCCis an online journal, published four
times a year, on the web site of the IFCC. The

peer-reviewed original articles, posters, case
studies and reviews, are focused on the needs
of clinical laboratorians worldwide. In addition
to the peer-reviewed content, there are also
occasional editorials with pointers to quality re-
sources on the Web. Also the journal publishes
some IFCC news,letters, reviews of books, de-
bates and educational material to assist the de-
velopment of the field of clinical chemistry and
laboratory medicine worldwide. The Editor wel-
comes suggestions of topics for review papers,
and encourages submission of suitable original
articles.

8. CONCLUSIONS

The Web offers new opportunities to build an
optimal system for communicating science — a
fully linked, fully interoperable, fully exploitable
scientific research database available to all. Sci-
entists are using these opportunities both to
develop OA routes for the formal literature and
for informal types of communication. For the
growing body of OA information, preservation
in the long-term is a key issue. Essential for the
acceptance and use of the OA literature are new
services that provide for the needs of scientists
and research managers. OA is compatible with
copyright, peer review, revenue (even profit),
print, preservation, prestige, quality, career-
advancement, indexing, and other features and
supportive services associated with convention-
al scholarly literature. There are good, work-
able, definitions of OA and there is also a dis-
tinction made between two types of OA — gratis
and libre — and this distinction also has policy
implications. Two practical routes to OA (green
and gold) have been formally endorsed by the
research community.

Most authors, learned societies and editors
agree that openness and public access to con-
tent are strongly to be desired. Although OA
to research is a strong core value among many

eJIFCC Vol. 25 Nr. 3 - Page 37


http://scholarlyoa.com/publishers/
http://scholarlyoa.com/publishers/

Gdbor L. Kovdcs
Open access publishing in the electronic age

academic and scientific communities, there are
concerns, especially around economic and finan-
cial impacts, quality and peer review standards
and licensing and reusability (variance between
subjects). Through OA, researchers and students
from around the world gain increased access to
knowledge, publications receive greater visibil-
ity and readership, and the potential impact of
research is heightened (Swan 2012).
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INTRODUCTION

A scientific paper is the formal lasting record of
a research process. It is meant to document re-
search protocols, methods, results and conclu-
sions derived from an initial working hypothesis.
The first medical accounts date back to antiquity.
Imhotep, Pharaoh of the 3™ Dynasty, could be con-
sidered the founder of ancient Egyptian medicine
as he has been credited with being the original
author of what is now known as the Edwin Smith
Papyrus (Figure 1). The Papyrus, by giving some
details on cures and anatomical observations, sets
the basis of the examination, diagnosis, treatment,

and prognosis of numerous diseases. Closer to the
Common Era, in 460 BCE, Hippocrates wrote 70
books on medicine. In 1020, the Golden age of the
Muslim Culture, Ibn Sina, known as Avicenna (Fig-
ure 2a), recorded the Canon of medicine that was
to become the most used medical text in Europe
and Middle East for almost half a millennium. This
was followed in the beginning of the 12" Century
by the extensive treatise of Maimonides (Figure 2b)
(Moses ben Maimon) on Greek and Middle Eastern
medicine. Of interest, by the end of the 11* Cen-
tury Trotula di Ruggiero, a woman physician, wrote
several influential books on women’s ailment. A
number of other hallmark treatises also became

Figure1  The Edwin Smith Papyrus (=3000 BCE)

-------

This manuscript, written in 1600 BCE, is regarded as a copy of several earlier works (=3000 BCE). It is part of a textbook
on surgery the examination, diagnosis, treatment, and prognosis of numerous ailments. BCE: Before the Common Era.
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Figure 2a
Avicenna, 973 - 1037 C.E.

more accessible, thanks to the introduction of
the printing press that allowed standardization of
the texts. One example is the De Humani Corpo-
ris Fabrica by Vesalius which contains hundreds of
illustrations of human dissection. Thomas A Lang
provides an excellent concise history of scientific
publications [1]. These were the days when writ-
ing and publishing scientific or philosophical works
were the privilege of the few and hence there was
no or little competition and no recorded peer re-
viewing system. Times have however changed, and
contemporary scientists have to compose with an
increasingly harsh competition in attracting editors
and publishers attention. As an example, the num-
ber of reports and reviews on obesity and diabe-
tes has increased from 400 to close to 4000/year
and 50 to 600/year respectively over a period of
20 years (Figure 3). The present article, essentially

Figure 2b
Maimonides, 1135 - 1204 C.E.

based on TA Lang’s guide for writing a scientific
paper [1], will summarize the steps involved in the
process of writing a scientific report and in increas-
ing the likelihood of its acceptance.

Reasons for publishing are varied. One may write
to achieve a post-graduate degree, to obtain fund-
ing for pursuing research or for academic promo-
tion. While all 3 reasons are perfectly legitimate,
one must ask whether they are sufficient to be
considered by editors, publishers and reviewers.
Why then should the scientist write? The main rea-
son is to provide to the scientific community data
based on hypotheses that are innovative and thus
to advance the understanding in a specific domain.
One word of caution however, is that if a set of ex-
periments has not been done or reported, it does
not mean that it should be. It may simply reflect a
lack of interest in it.
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Figure 3 Annual publication load in the field of obesity and diabetes over 20 years.
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DECIDING ON PUBLISHING
AND TARGETING THE JOURNAL

In order to assist with the decision process, pres-
ent your work orally first to colleagues in your field
who may be more experienced in publishing. This
step will help you in gauging whether your work is
publishable and in shaping the paper.

Targeting the journal, in which you want to pres-
ent your data, is also a critical step and should
be done before starting to write. One hint is to
look for journals that have published similar
work to yours, and that aims readers most likely
to be interested in your research. This will allow

your article to be well read and cited. These
journals are also those that you are most like-
ly to read on a regular basis and to cite abun-
dantly. The next step is to decide whether you
submit your manuscript to a top-ranking impact
factor journal or to a journal of lower prestige.
Although it is tempting to test the waters, or to
obtain reviewers comments, be realistic about
the contribution your work provides and submit
to a journal with an appropriate rank.

Do not forget that each rejection delays publica-
tion and that the basin of reviewers within your
specialty is shallow. Thus repeated submission
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to different journals could likely result in having
your work submitted for review to the same re-
viewer.

DECIDING ON THE TYPE OF MANUSCRIPT

There are several types of scientific reports:
observational, experimental, methodological,
theoretical and review. Observational stud-
ies include 1) single-case report, 2) collective
case reports on a series of patients having for
example common signs and symptoms or be-
ing followed-up with similar protocols, 3) cross-
sectional, 4) cohort studies, and 5) case-control
studies. The latter 3 could be perceived as epi-
demiological studies as they may help establish-
ing the prevalence of a condition, and identify a
defined population with and without a particu-
lar condition (disease, injury, surgical complica-
tion). Experimental reports deal with research
that tests a research hypothesis through an
established protocol, and, in the case of health
sciences, formulate plausible explanations for
changes in biological systems. Methodologi-
cal reports address for example advances in
analytical technology, statistical methods and
diagnostic approach. Theoretical reports sug-
gest new working hypotheses and principles
that have to be supported or disproved through
experimental protocols. The review category
can be sub-classified as narrative, systematic
and meta-analytic. Narrative reviews are often
broad overviews that could be biased as they
are based on the personal experience of an ex-
pert relying on articles of his or her own choice.
Systematic reviews and meta-analyses are
based on reproducible procedures and on high
quality data. Researchers systematically iden-
tify and analyze all data collected in articles that
test the same working hypothesis, avoiding se-
lection bias, and report the data in a systematic
fashion. They are particularly helpful in asking
important questions in the field of healthcare

and are often the initial step for innovative re-
search. Rules or guidelines in writing such re-
port must be followed if a quality systematic
review is to be published.

For clinical research trials and systematic re-
views or meta-analyses, use the Consort State-
ment (Consolidated Standards Of Reporting
Trials) and the PRISMA Statement (Preferred
Reporting Items for Systematic reviews and
Meta-Analyses) respectively [2,3]. This assures
the editors and the reviewers that essential el-
ements of the trials and of the reviews were
tackled. It also speeds the peer review process.
There are several other Statements that apply
to epidemiological studies [4], non-randomized
clinical trials [5], diagnostic test development (6)
and genetic association studies (7). The Consor-
tium of Laboratory Medicine Journal Editors has
also published guidelines for reporting industry-
sponsored laboratory research (8).

INITIAL STEPS IN THE PROCESS
OF WRITING A SCIENTIFIC DOCUMENT

Literature review is the initial and essential step
before starting your study and writing the scien-
tific report based on it. In this process use multi-
ple databases, multiple keyword combinations.
It will allow you to track the latest development
in your field and thus avoid you to find out that
someone else has performed the study before
you, and hence decrease the originality of your
study. Do not forget that high-ranking research
journals publish results of enough importance
and interest to merit their publication.

Determining the authorship and the order of au-
thorship, an ethical issue, is the second essential
step, and is unfortunately often neglected. This
step may avoid later conflicts as, despite existing
guidelines, it remains a sensitive issue owing to
personal biases and the internal politics of insti-
tutions. The International Committee of Medical
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Editors has adopted the following guidelines for
the biomedical sciences (9).

“Authorship credit should be based only on:
1) Substantial contributions to the conception
and design, or acquisition of data, or analysis
and interpretation of data; 2) Drafting the ar-
ticle or revising it critically for important intel-
lectual content; and 3) Final approval of the
version to be published. Conditions 1, 2 and 3
must be all met. Acquisition of funding, the col-
lections of data, or general supervision of the
research group, by themselves, do not justify
authorship.” (9,10)

The order of authorship should reflect the indi-
vidual contribution to the research and to the
publication, from most to least (11). The first
author usually carries out the lead for the proj-
ect reported. However the last author is often
mistakenly perceived as the senior author. This
is perpetuated from the European tradition
and is discouraged. As there are divergent con-
ventions among journals, the order of author-
ship order may or may not reflect the individual
contributions; with the exception that the first
author should be the one most responsible for
the work.

WRITING EFFECTIVELY

Effective writing requires that the text helps
the readers 1) understand the content and the
context, 2) remember what the salient points
are, 3) find the information rapidly and, 4) use
or apply the information given. These cardinal
gualities should be adorned with the precise
usage of the language, clarity of the text, inclu-
siveness of the information, and conciseness.
Effective writing also means that you have to
focus on the potential readers’ needs. Readers
in science are informed individuals who are
not passive, and who will formulate their own
opinion of your writing whether or not the

meaning is clear. Therefore you need to know
who your audience is. The following 4 ques-
tions should help you writing a reader-based
text, meaning written to meet the information
needs of readers [12].

What do you assume your readers already
know? In other words, which terms and con-
cepts can you use without explanation, and
which do you have to define?

What do they want to know? Readers in sci-
ence will read only if they think they will learn
something of value.

What do they need to know? Your text must
contain all the information necessary for the
reader to understand it, even if you think this
information id obvious to them.

What do they think they know that is not so?
Correcting misconceptions can be an important
function of communication, and persuading
readers to change their minds can be a chal-
lenging task.

WRITING THE SCIENTIFIC PAPER

Babbs and Tacker’s advice to write as much of
the paper before performing the research proj-
ect or experimental protocol may, at first sight,
seem unexpected and counterintuitive [13],
but in fact it is exactly what is being done when
writing a research grant application. It will allow
you to define the authorship alluded to before.
The following section will briefly review the
structure of the different sections of a manu-
script and describe their purpose.

Reading the instructions to authors of the Jour-
nal you have decided to submit your manuscript
is the first important step. They provide you
with the specific requirements such as the way
of listing the authors, type of abstract, word,
figure or table limits and citation style. The

eJIFCC Vol. 25 Nr. 3 - Page 44



Edgard Delvin, Tahir S. Pillay, Anthony Newman
How to write a scientific paper: practical guidelines

Mulford Library of University of Toledo website
contains instructions to authors for over 3000
journals (http://mulford.meduoiho.edu/instr/).

The general organization of an article follows
the IMRAD format (Introduction, Methods, Re-
sults, and Discussion). These may however vary.
For instance, in clinical research or epidemiol-
ogy studies, the methods section will include
details on the subjects included, and there will
be a statement of the limitation of the study.
Although conclusions may not always be part of
the structure, we believe that it should, even in
methodological reports.

Title page

The tile page provides essential information so
that the editor, reviewers, and readers will iden-
tify the manuscript and the authors at a glance
as well as enabling them to classify the field to
which the article pertains.

The title page must contain the following:

e The tile of the article - it is an important part
of the manuscript as it is the most often read
and will induce the interested readers to pursue
further. Therefore the title should be precise,
accurate, specific and truthful;

e Each author’s given name (it may be the full
name or initials) and family name;

e FEach author’s affiliation;
e Some journals ask for highest academic degree;

e Arunning title thatis usually limited to a num-
ber of characters. It must relate to the full title;

e Key words that will serve for indexing;

e For clinical studies, the trial’s registration
number;

e The name of the corresponding author with
full contact information.

Abstract

The abstract is also an important section of your
manuscript. Importantly, the abstract is the part
of the article that your peers will see when con-
sulting publication databases such as PubMed.
It is the advertisement to your work and will
strongly influence the editor deciding whether
it will be submitted to reviewers or not. It will
also help the readers decide to read the full
article. Hence it has to be comprehensible on
its own. Writing an abstract is challenging. You
have to carefully select the content and, while
being concise, assure to deliver the essence of
your manuscript.

Without going into details, there are 3 types of
abstracts: descriptive, informative and struc-
tured. The descriptive abstract is particularly
used for theoretical, methodological or review
articles. It usually consists of a single paragraph
of 150 words or less. The informative abstract,
the most common one, contains specific infor-
mation given in the article and, are organized
with an introduction (background, objectives),
methods, results and discussion with or without
conclusion. They usually are 150 to 250 words
in length. The structured abstract is in essence
an informative abstract with sections labeled
with headings. They may also be longer and are
limited to 250 to 300 words. Recent technol-
ogy also allows for graphical or even video ab-
stracts. The latter are interesting in the context
of cell biology as they enable the investigator to
illustrate ex vivo experiment results (phagocy-
tosis process for example).

Qualities of abstracts:

e Understood without reading the full paper.
Should containnoabbreviations. Ifabbreviations
are used, they must be defined. This however
removes space for more important information;
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e Contains information consistent with the full
report. Conclusions in the abstract must match
those given in the full report;

® |s attractive and contains information need-
ed to decide whether to read the full report.

Introduction

The introduction has 3 main goals: to establish
the need and importance of your research, to
indicate how you have filled the knowledge gap
in your field and to give your readers a hint of
what they will learn when reading your paper.
To fulfil these goals, a four-part introduction
consisting of a background statement, a prob-
lem statement, an activity statement and a fore-
casting statement, is best suited. Poorly defined
background information and problem setting
are the 2 most common weaknesses encoun-
tered in introductions. They stem from the false
perception that peer readers know what the is-
sue is and why the study to solve it is necessary.
Although not a strict rule, the introduction in
clinical science journals should target only ref-
erences needed to establish the rationale for
the study and the research protocol. This differ
from more basic science or cell biology journals,
for which a longer and elaborate introduction
may be justified because the research at hand
consists of several approaches each requiring
background and justification.

The 4-part introduction consists of:

e A background statement that provides the
context and the approach of the research;

e A problem statement that describes the na-
ture, scope and importance of the problem or
the knowledge gap;

e An activity statement, that details the re-
search question, sets the hypothesis and ac-
tions undertaken for the investigation;

e A forecasting statement telling the readers
what they will find when reading your article [14].

Methods section

This section may be named “Materials and
Methods”, “Experimental section” or “Patients
and Methods” depending upon the type of jour-
nal. Its purpose to allow your readers to provide
enough information on the methods used for
your research and to judge on their adequacy.
Although clinical and “basic” research proto-
cols differ, the principles involved in describing
the methods share similar features. Hence, the
breadth of what is being studied and how the
study can be performed is common to both.
What differ are the specific settings. For exam-
ple, when a study is conducted on humans, you
must provide, up front, assurance that it has re-
ceived the approval of you Institution Ethics Re-
view Board (IRB) and that participants have pro-
vided full and informed consent. Similarly when
the study involves animals, you must affirm that
you have the agreement from your Institutional
Animal Care and Use Committee (IACUC). These
are too often forgotten, and Journals (most of
them) abiding to the rules of the Committee
on Publication Ethics (COPE) and World Asso-
ciation of Medical Editors (WAME) will require
such statement. Although journals publishing
research reports in more fundamental science
may not require such assurance, they do how-
ever also follow to strict ethics rules related to
scientific misconduct or fraud such as data fab-
rication, data falsification. For clinical research
papers, you have to provide information on how
the participants were selected, identify the pos-
sible sources of bias and confounding factors
and how they were diminished.

In terms of the measurements, you have to
clearly identify the materials used as well as the
suppliers with their location. You should also
be unambiguous when describing the analytical
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method. If the method has already been pub-
lished, give a brief account and refer to the
original publication (not a review in which the
method is mentioned without a description).
If you have modified it, you have to provide a
detailed account of the modifications and you
have to validate its accuracy, precision and re-
peatability. Mention the units in which results
are reported and, if necessary, include the con-
version factors [mass units versus “systeme
international” (S.1.)]. In clinical research, surro-
gate end-points are often used as biomarkers.
Under those circumstances, you must show
their validity or refer to a study that has already
shown that are valid.

In cases of clinical trials, the Methods section
should include the study design, the patient se-
lection mode, interventions, type of outcomes.

Statistics are important in assuring the qual-
ity of the research project. Hence, you should
consult a biostatistician at the time of devising
the research protocol and not after having per-
formed the experiments or the clinical trial.

The components of the section on statistics
should include:

e The way the data will be reported (mean,
median, centiles for continuous data);

e Details on participant assignments to the differ-
ent groups (random allocation, consecutive entry);

e Statistical comparison tools (parametric or
non parametric statistics, paired or unpaired
t-tests for normally distributed data and so on);

e The statistical power calculation when deter-
mining the sample size to obtain valid and sig-
nificant comparisons together with the a level;

e The statistical software package used in the
analysis.

Results section

The main purpose of the results section is to re-
port the data that were collected and their rela-
tionship. It should also provide information on
the modifications that have taken place because
of unforeseen events leading to a modification
of the initial protocol (loss of participants, re-
agent substitution, loss of data).

e Report results as tables and figures when-
ever possible, avoid duplication in the text. The
text should summarize the findings;

e Report the data with the appropriate de-
scriptive statistics;

e Report any unanticipated events that could
affect the results;

® Report a complete account of observations
and explanations for missing data (patient lost).

Discussion

The discussion should set your research in con-
text, reinforce its importance and show how
your results have contributed to the further un-
derstanding of the problem posed. This should
appear in the concluding remarks. The follow-
ing organization could be helpful.

® Briefly summarize the main results of your
study in one or two paragraphs, and how they
support your working hypothesis;

e Provide an interpretation of your results and
show how they logically fit in an overall scheme
(biological or clinical);

e Describe how your results compare with
those of other investigators, explain the differ-
ences observed;

e Discuss how your results may lead to a new
hypothesis and further experimentation, or how
they could enhance the diagnostic procedures.
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e Provide the limitations of your study and
steps taken to reduce them. This could be
placed in the concluding remarks.
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Prostate cancer is a leading contributor to male cancer-re-
lated deaths worldwide. Kallikrein-related peptidases (KLKs)
are serine proteases that exhibit deregulated expression
in prostate cancer, with KLK3, or prostate specific antigen
(PSA), being the widely-employed clinical biomarker for
prostate cancer. Other KLKs, such as KLK2, show promise as
prostate cancer biomarkers and, additionally, their altered
expression has been utilised for the design of KLK-targeted
therapies. There is also a large body of in vitro and in vivo
evidence supporting their role in cancer-related processes.
Here, we review the literature on studies to date investigat-
ing the potential of other KLKs, in addition to PSA, as bio-
markers and in therapeutic options, as well as their current
known functional roles in cancer progression. Increased
knowledge of these KLK-mediated functions, including deg-
radation of the extracellular matrix, local invasion, cancer
cell proliferation, interactions with fibroblasts, angiogene-
sis, migration, bone metastasis and tumour growth in vivo,
may help define new roles as prognostic biomarkers and
novel therapeutic targets for this cancer.
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PROSTATE CANCER-ASSOCIATED
DEREGULATION OF KALLIKREIN-RELATED
PEPTIDASES (KLKS) AND THEIR

USE AS CLINICAL BIOMARKERS

Prostate cancer is a leading cause of male can-
cer-related deaths in most developed nations.
Although prostate cancer progresses through
similar molecular and phenotypic ‘hallmarks’
as other endocrine-related cancers [1], the bio-
logical mechanisms driving its development are
poorly understood. Locally-confined prostate
tumours can be successfully treated by radical
prostatectomy, androgen ablation and/or radio-
therapy, although often with debilitating side
effects. Despite the five-year survival rate for
patients with localised tumours nearing 100%,
there is a high degree of post-operative recur-
rence and many cancers progress to more ad-
vanced disease and ultimately incurable bone
metastases [2]. Improved diagnostic and prog-
nostic markers, as well as therapies, are re-
quired for effective prostate cancer detection
and elimination.

Prostate cancer is accompanied by the aber-
rant expression of members of the KLK fam-
ily of serine proteases, most notably KLK3 or
prostate-specific antigen (PSA), which is the
‘gold-standard’ clinical biomarker for prostate
cancer detection. PSA expression is largely
prostate-specific, and this protease functions
to liquefy the seminal clot in the healthy pros-
tate [3]. In prostate cancer, although local PSA
levels decrease with disease progression [4],
serum PSA levels are elevated following its
leakage into the bloodstream, resulting from
a disrupted prostate glandular architecture.
Total circulating PSA (tPSA) is measured in the
‘PSA test’ and, although there is no threshold
for serum tPSA that definitively indicates pros-
tate cancer, values >3-4ng/mL are generally
accepted in the clinic, with a positive predic-
tive value of ~25% at 3ng/mL [5]. Patients with

serum tPSA >3-4ng/mL are often referred for
biopsy to diagnose the cancer, after accounting
for patient ethnicity, family history of disease
and results of a digital rectal examination. PSA
testing has reduced mortality of men [6]; how-
ever, it countributes up to 42% of prostate can-
cer over-diagnosis, which often translates to
over-treatment [7]. Even with a high incidence
of over-diagnosis and earlier diagnosis, many
prostate cancers progress to form metastases,
primarily in bone [2]. Clearly, there is a require-
ment for improved diagnostic and prognostic
indicators of prostate cancer establishment
and progression.

Attempts to refine PSA testing primarily centre
around discrimination of various PSA iso-forms
in circulation, including complexed PSA (cPSA),
that is PSA complexed to other circulating pro-
teins [8], free PSA (fPSA), that is PSA not bound
to other circulating proteins [9, 10], full-length
or intact PSA (iPSA) [9, 11], internally cleaved
or ‘nicked’ PSA (N-PSA) [11], iso-forms, such as
[2-]1ProPSA [10], and various differentially glyco-
sylated PSA proteins [12]. For example, measur-
ing the Prostate Health Index (PHI; [2-]ProPSA/
fPSA x VtPSA) improved predictive accuracy in
patients with familial prostate cancer history
and in men aged 60 and below [10, 13]. Dis-
criminating tPSA, fPSA and iPSA, as well as mea-
suring circulating KLK2, advanced the predictive
accuracy of PSA testing, in addition to improv-
ing discrimination of pathologically insignificant
from aggressive disease [9, 14]. This ‘four kal-
likrein panel’ is under further examination in a
clinical trial for its ability to predict biochemical
recurrence [15]. Thus, despite down-regulation
of KLK3 transcription in prostate cancer, certain
post-transcriptional and -translational altera-
tions to this peptidase appear to be enriched
in diseased tissue, and detecting various PSA
iso-forms may improve the specificity of clinical
PSA testing. Additionally, as certain PSA regula-
tory pathways may be activated only in select
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disease stages, discriminating between PSA iso-
forms may hold important prognostic value.

Anumber of other KLKs hold promise for prostate
cancer diagnosis or prognosis, including KLK4-
5, KLK10-11 and KLK14-15. These KLKs, along
with KLK1-3, KLK9 and KLK13, are expressed
and translated in prostate tissue [16] and have
been detected in biological fluids, including se-
rum (KLK1-8, KLK10-15) [17, 18], seminal plasma
(KLK1-5, KLK7 and KLK9-15) [16] and extra-pros-
tatic fluid (KLK1-3, KLK11 and KLK13) [19, 20].
KLK2, KLK4, KLK11 and KLK14-15 expression is
increased in malignant prostate tissue, versus
benign or normal tissue, and has been correlat-
ed with clinical disease parameters. KLK4 expres-
sion is associated with increased risk of prostate
cancer and tumour stage [21], and KLK14-15
expression positively correlates with pathologi-
cal stage [22, 23]. KLK11 expression is increased
in prostate cancer and inversely correlates with
tumour stage and grade [24], while KLK5 expres-
sion is inversely correlated with prostatic ma-
lignancy and Gleason score [25]. Additionally,
DNA methylation of KLK10 positively correlates
with pathological stage [26]. Larger studies are
required to confirm these findings and to deter-
mine whether changes in mRNA concentrations
in prostate tissue correlate with reproducibly
detectable differences in secreted protein abun-
dance in biological fluids.

Overall, prostatic KLKs demonstrate useful bio-
markers for prostate cancer. There is a clear
clinical potential for measurement of the abun-
dance of KLK4-5, KLK10-11 and/or KLK14-15 in
biological fluids to improve prostate cancer di-
agnosis and prognosis. While prostate-specific
expression of KLK2 and KLK3 is greater than oth-
er prostatic KLKs [27], prostate cancer-specific
biomarkers, such as the aforementioned pros-
tate cancer-associated KLKs, may be measured
adjunct to prostate organ-specific biomarkers,
for sensitive and specific detection of prostate
cancer. However, larger clinical cohorts need to

be evaluated before clinical translation of the
apparent utility of these promising biomarker
candidates. Identification of novel variants of
these KLKs may serve to further enhance their
biomarker potential, as has been demonstrated
for PSA.

THE CLINICAL UTILITY OF KLK-TARGETED
PROSTATE CANCER THERAPIES

Beyond their application as prostate cancer
biomarkers, the tissue-specific, and/or deregu-
lated, expression of KLKs has been utilised for
the design of targeted cancer therapies. A range
of anti-prostate cancer pro-drugs have been de-
veloped, whereby cytotoxic compounds have
been coupled to KLK2- or PSA-activatable se-
quences, as the prostate-restricted expression
of these KLKs allows for cytotoxicity selective
to the prostate. Among these is L-377202, a
PSA-activatable doxyrubicin-conjugate, which
reduced tumour growth in a mouse model of
prostate cancer and has completed Phase I clini-
cal trials [28, 29]. KLKs also hold efficacy as an-
tigens for immunotherapy. PROSTVAC® is one
among available PSA-based vaccines, which is
currently in Phase lll clinical trials. It consists of
vaccinia- and fowlpox-based vectors encoding
transgenes for PSA and immune co-stimulatory
molecules, which is administered to patients to
elicit a T-cell response targeting PSA-expressing
cells. Phase Il clinical trials demonstrated that
PROSTVAC® improved the overall survival at 3
years in men with low symptomatic multiple
castration-resistant prostate cancer; progres-
sion-free survival was not affected [30]. Thus,
novel therapies targeting the prostate cancer-
enriched expression and/or activity of certain
KLKs hold promise as cancer therapies.

Of note, an engineered variant of alpha-1-anti-
chymotrypsin (MDPK67b), modified to inhibit
a number of proteases, including KLK2, KLK4-5
and KLK14, is undergoing human trials [31]. This
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represents the first KLK inhibitor as a putative
prostate cancer therapy evaluated in a human
study. Pre-clinical evidence showed that this
inhibitor reduced tumour growth, conferred by
KLK2 over-expression, in a xenograft model of
prostate cancer. This compound exhibited low
toxicity in the animal host [31]. The anti-tumour
efficacy of inhibitors targeting other KLKs, dem-
onstrated experimentally, must be confirmed in
future clinical studies. To our knowledge, there
are no other clinical studies targeting the bio-
logical function of KLKs in prostate cancer pro-
gression, despite various in vitro and in vivo ani-
mal studies showing functional roles for KLKs in
this disease.

Converse to KLK inhibition, KLK agonists target-
ing those KLKs, which possess anti-tumourigen-
ic activity, have been proposed as a therapeu-
tic strategy. PSA-binding peptides have been
developed, which serve as functional agonists
of the anti-angiogenic and hence anti-tumou-
rigenic activity of PSA in prostate cancer [32].
Similar agonists may be developed for other
anti-tumourigenic KLKs, as such functions are
discovered.

While KLKs show deregulated expression in
prostate cancer, there has been minimal trans-
lation from laboratory-based evidence of the
cancer-associated functions of prostatic KLKs,
to clinical therapeutics targeting these func-
tions. To bridge this gap and inform the design
of therapies targeting KLK-mediated proteoly-
sis, a greater understanding of the mechanism
of KLK action in prostate cancer progression is
required. In addressing this issue, the remainder
of this review combines biochemical evidence
of KLK-mediated substrate proteolysis with data
from in vitro and in vivo animal studies, where
KLK expression has been found to affect cellular
‘hallmarks’ of cancer (see Figure 1). In doing so,
we provide a theoretical mechanism for KLK ac-
tion in prostate cancer, which may form the ba-
sis for studies validating KLK activity in prostate

carcinogenesis, from deregulated KLK expres-
sion, through proteolysis of their substrate
intermediates and the affected down-stream
signalling pathways, to the resulting functional
outcomes. Only with such an understanding will
the utility of KLKs as therapeutic targets for this
disease be realised.

LABORATORY-BASED EVIDENCE
FOR THE ROLE OF KLKS IN PROSTATE
CANCER PROGRESSION

KLKs in extracellular matrix (ECM)
degradation and local invasion

Primarily, the role of KLKs in degrading ECM pro-
teins facilitates tumour expansion and invasion.
The ECM plays a key role in tissue homeostasis,
acting not only as a structural scaffold, but as
a barrier to suppress malignant outgrowth, un-
der healthy conditions. As with any tissue, ECM
turnover is integral for healthy tissue mainte-
nance, and a range of proteases, including KLKs,
actively participate in this process. In prostatic
malignancy, cancer proteases breakdown the
basal lamina and facilitate physical clearance
through the ECM to foster tumour outgrowth
and entry into the vasculature [1].

Whether luminal or basal epithelial cells are
the source of prostate cancer initiation is heav-
ily debated as cancer cells often express mixed
basal and luminal markers, the latter includ-
ing KLK2 and PSA. KLK4, however, is expressed
by both basal and luminal secretory epithelial
cells and cleaves the basal lamina component,
collagen type-IV, and the ECM components col-
lagen type-l and fibronectin in vitro [33]. Thus,
KLK4 is likely involved in the early breakdown
of the basal lamina in prostate cancer. Luminal
KLK2 and PSA may also function in this pro-
cess, as cancerous outgrowth eventually brings
cancer cells in contact with the basal lamina
and the surrounding fibromuscular ECM. PSA
cleaves laminin [34], while KLK2-4 also degrade
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KLKs implicated in 6 ‘hallmarks’ of prostate cancer progression, by their in vitro substrates, are shown. KLK-expressing
prostate cancer epithelial cells exhibit deregulated proliferation and invade through the surrounding basal lamina and

extracellular matrix (ECM).

Cancer cells interact with stromal fibroblasts, as well as undergoing an epithelial-to-mesenchymal transition (EMT). These
migratory prostate cancer cells interact with endothelial cells, lining blood vessels and gain entry to the vasculature.

Cancer cells must also activate blood vessel formation or angiogenesis, to supply oxygen and nutrients to the expand-
ing primary tumour. Migrating prostate cancer cells extravasate at the compatible secondary site, bone, whereby they
degrade the surrounding matrix and form osteoblastic metastases.

Arrows show the physical migration of a prostate cancer cell from the primary tumour to a secondary metastatic deposit.
Dotted arrows represent KLK-mediated interactions between prostate cancer cells and cells or ECM in the surrounding
microenvironment. Only those substrates referenced in the text are shown. IGFBP, insulin-like growth factor binding
protein; TGF, transforming growth factor; HGFA, hepatocyte growth factor activator; PAR, protease-activated receptor;
HMWEK, high molecular weight kininogen.
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fibronectin in vitro. Other prostatic KLKs also
cleave fibronectin and laminin (KLK5 and
KLK13-14), as well as collagens type-1 (KLK4-5
and KLK13-14) and type-IV (KLK4-5 and KLK14)
[33, 35-37]. KLKs proteolytically process other
KLKs and other protease classes in vitro, which
may amplify KLK-induced ECM degradation,
should this occur in vivo [38, 39].

Despite these in vitro observations, strikingly,
bone metastatic prostate cancer, PC-3, cells
made to over-express KLK2, PSA or KLK4 did not
exhibit an altered invasive behaviour [40]. Ad-
ditionally, and perhaps counter-intuitively, KLK4
over-expressing PC-3 cells showed increased at-
tachment to collagens type-l and type-IV [41],
although this could be a transient feature of mi-
gration and invasion. The proteolytic activity of
KLKs secreted by these cells was not confirmed.
KLK4 over-expressing prostate cancer cell lines
generally display an enhanced migratory pheno-
type [40, 41] and PSA and KLK4 over-expressing
PC-3 cells transition from an epithelial to a mes-
enchymal phenotype, characterised by loss of
E-cadherin, gain of vimentin and acquisition of
an elongated morphology, promoting increased
migration in vitro [40].

KLKs and cancer cell proliferation

KLK-mediated ECM degradation can release
matrix-tethered growth factors to facilitate can-
cer growth. Indeed, the direct or indirect activa-
tion of mitogenic proteins is key to sustained tu-
mour growth [1]. Particularly, KLK2-5 and KLK11
degrade insulin-like growth factor binding pro-
tein 3 (IGFBP3) [35, 37, 42-44], KLK4-5 hydro-
lyse IGFBP4-6 [43, 45], and KLK5 and KLK14 pro-
cess IGFBP2 [35, 37], with KLK5 also processing
IGFBP1 [37]. Hydrolysis of IGFBPs can reduce the
binding of these proteins to insulin-like growth
factors (IGFs), thus increasing cell proliferation.
Up-regulated levels of free, versus bound, IGF-1
positively correlates with prostate cancer occur-
rence [46]. Additionally, KLK2, KLK5 and KLK14

may activate latent transforming growth factor
(TGF) B1, while PSA activates TGFB2, which in
turn act as tumour suppressors or promoters,
depending on the tumour stage [47, 48].

KLKs degrade hormones and hormonal regula-
tors, at least in a biochemical setting. For exam-
ple, KLK4-5 and KLK13-14 cleave human growth
hormone (GH). GH proteolysis from a 22kDa
single-chain form to a disulphide-linked 2-chain
form may impede cell proliferation and angio-
genesis [49].

KLKs at the tumour-stroma
interface: fibroblasts

The prostate epithelial cell microenvironment is
a complex, dynamic milieu that plays an inte-
gral role in prostate cancer establishment and
maintenance. The prostate stromal niche con-
sists of a number of resident or recruited cell
populations, including endothelial cells, peri-
cytes, adipocytes, preadipocytes, fibroblasts,
nerve cells, myofibroblasts, smooth muscle and
immune cell populations. Stromal cells, particu-
larly myofibroblasts, interact with healthy or
transformed prostate epithelium, which pas-
sively or actively influences prostate cancer es-
tablishment and progression, through one or
more of its ‘hallmarks’ [1]. KLKs expressed by
the invasive tumour may interact with proteins
from each of these cell classes to regulate the
tumour microenvironment.

Myofibroblasts secrete a significant propor-
tion of the ECM in the cancerous stromal niche,
including many of the KLK-targeted ECM sub-
strates outlined above. In addition to degrading
fibroblast-derived ECM, KLK2 activates latent
TGFB1, one of the primary growth factors im-
plicated in activation of the prostate cancer-
adjacent fibroblasts, a process that renders
fibroblasts permissive to, and accommodating
of, prostate cancer growth [48, 50]. Prostatic
stromal-derived fibroblasts respond to IGF sig-
nalling, and fibroblasts treated with PSA alone,
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or combined with IGFBP3 and IGF-1, induced
stromal fibroblast expansion, at levels additive
of that induced by PSA and IGF-1 individually,
thus abrogating the inhibitory effect of IGFBP3
on IGF-1-induced stromal cell growth. This ac-
tivity was clearly proteolytic, because it could
be abrogated by zinc inhibition [51]. KLK4-5
are able to activate the pro-form of hepatocyte
growth factor activator, which subsequently ac-
tivates stromal-derived hepatocyte growth fac-
tor to induce an invasive phenotype [52]. KLK2,
KLK4 and KLK14 can activate protease-activated
receptor-1, which is highly expressed on pros-
tate fibroblasts, inducing mitogenic cellular re-
sponse [53-55].

KLKs at the tumour-stroma
interface: angiogenesis

Tumour-stroma interactions that are widely
recognised as integral to cancer progression are
those between tumour cells and endothelial
cells, as well as neighbouring smooth muscle
cells. KLK2 cleaves high molecular weight ki-
ninogen (HMWK) to release bradykinin, a factor
that can induce smooth muscle cell contraction,
facilitating vasodilation and cancer cell intrava-
sation [56]. PSA releases a kinin-like molecule
from seminal fluid, although this likely involves
activation of a HMWK-activating intermedi-
ate, as recombinant PSA could not directly ac-
tivate HMWK [57]. Conversely, PSA can cleave
Lys-plasminogen to release bioactive angio-
statin-like fragments, and these purified pep-
tides inhibit human umbilical vein endothelial,
HUVEC, cell tube formation [58]. PSA affects
the expression of a number of HUVEC-derived
genes, inversely regulating genes that are inte-
gral in tube formation [59]. Furthermore, PSA
reduces the expression and production of the
pro-angiogenic vascular endothelial growth fac-
tor, along with regulating other pro- and anti-
angiogenic factors, in a metastatic derivative of

bone metastasis-derived prostate cancer, PC-
3M, cells in vitro and following subcutaneous
implantation into mice [60].

Whether the role of PSA in angiogenesis de-
pends on its proteolytic activity is heavily debat-
ed [61-63]. Inhibition of PSA activity with small
molecule inhibitors abrogated its anti-angio-
genic effects compared to active PSA alone[62].
It was postulated that PSA is the functional
reason that prostate cancers grow slowly, rela-
tive to other cancers, given the dependence of
expanding tumours on neo-angiogenesis [63].
This has led to the rationale of using PSA ago-
nists as prostate cancer therapies [32].

KLKs in bone metastasis

The primary site of prostate cancer metastasis
is the bone [2]. KLK2-4 are expressed in bone
metastatic lesions; however, their expression is
not necessary for cancer metastasis, but may be
responsible for the predominating osteoblastic
(bone-forming) versus osteolytic (bone-degrad-
ing) phenotype almost exclusive to prostate
cancer [64]. KLK4 is perhaps the most interest-
ing KLK with regard to bone metastasis, as am-
eloblast-expressed KLK4 degrades the dental
enamel constituent, amelogenin, in maturing
mouse molars, in vivo [65]. In humans, a mu-
tation in the KLK4 gene, predicted to encode a
truncated KLK4 variant lacking a functional ac-
tive site, is linked to amelogenesis imperfecta, a
disease characterized by hypomaturation of the
dental enamel [66]. Therefore, KLK4 is function-
ally active in mineralised dentine tissue, and
by extension, is likely proteolytically active in
the mineralised bone matrix of prostate cancer
metastasis.

In accordance with the predilection of prostate
cancer cells to metastasise to bone, KLK4 over-
expressing PC-3 cells migrate preferentially to
osteoblast-like, Sa0S2, cell conditioned media
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compared to vector controls, which is abrogated
by the serine protease inhibitor, aprotinin [41].
Ourgroup hasidentified arange of novel KLK4 sub-
strates in a mineralised bone matrix model [67]
and validation of the functional consequences
of these interactions are underway (unpublished
data).

Other KLKs may also function to promote bone
metastases, through the aforementioned ability
of KLK2 and KLK14 to cleave and activate latent
TGFB1, respectively, as TGFB1 regulates osteo-
blast differentiation and bone formation. PSA
may indirectly activate latent TGFB1 by process-
ing plasminogen into the TGFB-activating prote-
ase, plasmin [58]. KLK2 and KLK4 activate pro-
urokinase plasminogen activator (uPA), which
activates plasminogen [39, 68]. KLK2 also ac-
tivates PSA [39], and KLK4 activates both KLK2
and PSA [38, 68], thus providing a proteolytic
cascade which amplifies TGFB1 activation.

PSA is mitogenic for human and rodent os-
teoblast cell lines, which can be abrogated by
the addition of a TGFB1 and TGFB2 neutraliz-
ing antibody [69]. PSA activates latent TGFp2
produced by PC-3 cells [47], and incubation of
PC-3 cell conditioned media with PSA induced
proliferation of rat osteoblast-derived osteo-
sarcoma, UMR106, cells, which was reversed
by TGFB neutralisation [70]. TGFB1 has a well-
recognised effect in bone formation, and PSA
over-expressing rat prostate cancer, MatLyLu,
cells, injected into mouse femur, displayed in-
creased osteoblastic properties and decreased
evidence of osteolysis, although tumour burden
was the same as vehicle controls. At least one of
the three subcutaneously inoculated PSA over-
expressing clones showed evidence of PSA ac-
tivity in murine sera compared to controls [71].
Active PSA directly injected into human bone,
which had been subcutaneously implanted into
mice, induced osteoblastic properties, such as
increased bone volume, osteoid surface and os-
teoblast number, concomitant with a decreased

osteoclast population [69]. Strikingly, the effect
of PSA in osteoblast cell mitogenesis in vitro
and osteogenesis in vivo was inhibited by ser-
ine protease inhibitors [69], suggesting that
these outcomes were a result of PSA-mediated
proteolysis.

KLKs and tumour growth in animal models

The roles of KLKs in tumour progression are
confounded by their proteolytic activity not
being reported in many cell culture or animal
models, and, where reported, the discrepancy
between levels of active KLK in these models as
compared to patient tissue. PSA is believed to
possess a high level of enzymatic activity around
the prostate [72]. The efficacy of KLK2 and KLK4
activity surrounding the prostate is supported
by known complex formations between active
forms of these KLKs and serpins in seminal fluid,
as serpins only inhibit active proteases [56, 73].
Androgen-sensitive prostate cancer, LNCaP, cells
express KLK2-4 at higher levels than other com-
monly used prostate cancer cell lines; however,
KLK2 and PSA in LNCaP secretions have low lev-
els of activity [72]. Activity of endogenous KLK4
has not been confirmed in LNCaP or other cell
lines. PSA knockdown reduced LNCaP cell pro-
liferation in vitro and reduced tumour size by
10-fold relative to controls in vivo [74]. Despite
these effects, levels of active PSA in xenografts
are lower than those derived from patient tissue
[72]. Knockdown of KLK4 in LNCaP cells similarly
reduced xenograft tumour volume, although its
proteolytic activity was not assessed [75].

To increase PSA activity in LNCaP cells to a level
similar to that observed in human prostatic flu-
id, the wild-type PSA pro-region was substitut-
ed for a pro-region susceptible to activation by
furin proteases, which are constitutively active
in LNCaP cells. Subcutaneous transplantation
of LNCaP cells over-expressing this furin-acti-
vating PSA construct into mice rendered circu-
lating PSA, whereby 90% was active (bound to
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serpins), compared to 12% being active in xe-
nografts expressing wild-type PSA [74]. These
tumours were increased in size compared to
controls, validating in vitro findings that demon-
strated increased cell proliferation [74]. To the
contrary, when active PSA, at concentrations
similar to that of patient tissues, was injected
into tumours formed in mice upon subcutane-
ous injection of PC-3M cells, smaller xenografts
were formed compared to saline-injected con-
trols, concomitant with the down-regulation of
platelet-derived growth factor B and uPA recep-
tor [60]. PSA activity in these tissues post injec-
tion was not reported; hence, it is not known
for how long, if at all, PSA retained activity.

CHALLENGES AND OPPORTUNITIES

IN DEFINING KLK FUNCTION, TOWARDS
TARGETING KLKS FOR CANCER THERAPY,
AND THEIR UTILITY AS BIOMARKERS

KLKs show therapeutic promise as many pros-
tatic KLKs drive cancer-related ‘hallmarks’, in-
cluding epithelial-to-mesenchymal transition,
migration, invasion, and local and distal stroma
interaction, to facilitate tumour expansion and
spread. PSA has served as the long-standing
‘gold-standard’ biomarker for prostate cancer,
and there is evidence that other KLKs may add
benefit as adjunct or stand-alone biomarkers
for this disease. Particularly, KLK2 has shown
the greatest clinical efficacy as a PSA-adjunct
biomarker, in addition to discriminating be-
tween free, intact and total circulating PSA. This
biomarker efficacy is emphasised by the effec-
tive application of KLK2- and PSA-activatable
pro-drugs, the latter presently in clinical trials.
Additionally, PSA appears to be an effective an-
tigen for immune therapy. There exists only a
single clinical trial targeting KLK function as a
means of inhibiting prostate cancer progres-
sion, particularly using an engineered protein
inhibitor of proteases, including KLK2, KLK4 and
KLK14. Mapping the mechanism of KLK action in

prostate cancer is the next step forward in the
rationale design of targeted, novel therapies for
this fatal disease.

To this end, laboratory-based studies of KLK
function must address some key limiting issues.
Firstly, it is imperative that the proteolytic ac-
tivity of KLKs in cell culture and animal models
be assessed in order to discriminate proteo-
lytic from non-proteolytic functions. This is also
important to determine if a lack of observed
functional outcomes are due only to the inac-
tivity of KLKs tested in these models. Further-
more, a current shortcoming, which presents
also as a future opportunity for KLK research,
is that functional studies to date nearly exclu-
sively assess the action of a single KLK protease.
However, multiple KLKs are simultaneously se-
creted by the cancerous prostate, and knowl-
edge of the temporal expression and activity
of each KLK, as well as redundancies in their
proteolytic substrates and effector pathways,
will be important for therapeutic design. Simi-
larly, most functional studies have focused only
on the epithelial cell component or the bone
metastatic site. However, cross-talk of epithe-
lial cell-derived KLKs with the local stroma,
particularly activated fibroblasts, constitutes a
myriad of interlinkages yet to be mapped that
will likely greatly enhance knowledge of KLK
function in prostate cancer. The next generation
of cancer therapies will need to target both the
tumour and activated stroma [76]; hence, it is
crucial to outline those pathways in the latter
compartment, as it is affected by deregulated
KLK expression. Microenvironmental regula-
tion of KLK activity is likely a key contributor to
whether multifunctional KLKs act to promote or
suppress tumour progression, at given disease
stages. Thus, as much as possible, KLK function
should be studied in humanised cell culture and
animal models of prostate cancer to accelerate
translation of key findings into the clinic.
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Overall, understanding the functional conse-
qguences of deregulated KLK expression in pros-
tate cancer will underpin the effective applica-
tion and targeting of this protease family for
prostate cancer treatment. This will also refine
the utility of prostatic KLKs as prognostic bio-
markers in these cancers if they are shown to
be promising translational targets.
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REVIEWED BOOK RECENSION

“Tietz Fundamentals of Clinical Sometimes the name of a professional becomes a brand

g?:’ggﬁg’;t’g&ggﬁy“ég’:l gf%%’:;g’;i; for some medical.specialties and itis no.surprise that read-

and David E. Bruns, MD. ers call outstanding textbooks by the first authors name.
This happenned with several authors like Kanski in oph-
talmology and Colman in the field of haemostasis. Luckily
laboratory medicine has its own brand name author: Nor-
bert Tietz. Now, but there is the rub, what is actually lab-
oratory medicine? This is extremely important when we
cover this field in a textbook. According to recent intitia-
tives of the International Federation of Clinical Chemistry
and Laboratory Medicine (IFCC) our discipline should cov-
er the vast repertoire of laboratory medicine. Even more
so, in a recent survey it was figured out that aside from
clinical chemistry a large percentage of the IFCC members
also practice hematology, blood coagulation, immune di-
agnostics and many are also doing microbiology as well.
Thus, it is likely that for specialists of our discipline and
for our students the Tietz Fundamentals will not be the
only source, however, it is probably the most widely expe-
rienced laboratory area and thus a particularly important
source of learning.

The most recently completed volume of the new textbook
of Clinical Chemistry and Molecular Diagnostics is proudly
called as usual ‘the Tietz Fundamentals’. Indeed, profes-
sor Tietz was extremely enthusiastic when, many decades
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ago, he published the first edition of ‘The Fun-
damentals of Clinical Chemistry’.

Aside from the many other disciplines that
laboratorians practice today, it is evident, that
100% of all IFCC members experience clinical
chemistry, so a new Fundamentals was sure-
ly required. Nevertheless we have to make
distinctions between two series bearing the
name of Norbert Tietz. The Fundmantals and
the Textbook. There is a twofold difference
in the volume of these series, but when one
actually compares the content it is obvious
that the Fundamentals is a really fine student
friendly and professional condensation of the
Textbook. It has also become evident in the
past decade that even the fundamentals can
not live without a session on molecular diag-
nostics, hence the seventh edition is compris-
ing of this session in addition to the classical
clinical chemistry part.

The structure of the book follows the well es-
tablished chapters: (i) principles of laboratory
medicine, (ii) analytical techniques and instru-
mentation, (iii) analytes (iv) pathophysiology
(v) molecular diagnostics and (vi) reference
information. All these were completed within
the size of little over a 1000 pages. It is always
difficult to decide what should be part of the
’fundamental knowledge’ in clinical chemis-
try, this books tries to cover all state of the art
parameters and when one does not find some
lab tests among the analytes than the reader
should look at the pathophysiology session
where the significance of some assays—like
cystatin C—are outlined with their pathophysi-
ological contexts. Although many laboratories
may not be able to do more esoteric tests, they
should all do appropriate specimen collection,
and avoid preanalytical errors as well as ex-
ecute the clinical evaluation of the methods
and do all clinical chemistry assays according
to the basic principles of evidence based labo-
ratory medicine. All these issues are covered in

separate well-documented chapters at the be-
ginning of the book dealing with the principles.

The outfit of the book is modest, each chapter
is composed of the Objectives followed by the
Key Words and Definitions and at the end of
each chapter the reader finds a set of usually
10 review questions and the References. The
printing techniques used red as a highlighting
color and the easily comprehendable graphs
are composed of three colors—black, white
and red—and were created by using different
brightness and contrast. This simple approach
is very useful in clinical chemistry as it makes
figures and graphs as simple as possible but no
simpler like in case of chemical formulas that
are indispensable requirements for a clinical
chemistry book, the actual structure of the
molecules (e.g. bile acids) and their converting
enzymes can easily be identified by the differ-
ent colors. Very helpful parts for laboratorians
are the different algorithms e.g. in the inves-
tigation of disorders of water electrolyte and
acid-base balance for the evaluation of volume
status and osmolality.

However, it is somewhat unfortunate that
some of the black and white photographs
were adapted from previous editions and they
might have needed some updating. Even more
important for students are the fact that the
techniques—very correctly listed—in this edi-
tion are utilized at a quite different extent in
the recent practice of clinical chemistry. Most
likely nobody uses rocket electrophoresis for
serum albumin assay and also the double im-
mundiffusion techniques has lost significance
compared to the practice used in preceding
years. Thus, one might consider some listed
techniques as historical assays.

Naturally, the areas that improved the most in
the past years has gained more pages in this
new edition like the kidney diseases with de-
scription of the various forms of dialysis and
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their effects on clinical chemistry values as well
as the novel markers that had become routine
for the bone and mineral disorders. An un-
doubtedly necessary chapter in recent clinical
chemistry textbooks is the Pharmacogenomics
session. This new Tietz Fundamentals dicusses
this important issue as a prerequisite impli-
cating personalized healthcare in our every-
day practice of clinical chemistry. Only those
drugs and prodrugs are discussed that are
directly related to the field of clinical chemis-
try and enzyme phenotypes, while the many
oncological drugs that also require molecular
testing to predict their effectiveness are left

for pathology textbooks. The final chapters
are the Reference information for the clinical
laboratory with conventinal and Sl units and
age-specific referenge ranges. As in all use-
ful textbooks a Glossary terminates the book
making it easy for students to understand all
terminologies used.

All'in all, it is always a good feeling to look into
a new ’‘gold standard book’ that was written
by the numerous eminent contributors of to-
days laboratory medicine. We may only wish
that our dicipline will be increasingly chosen
by many young colleagues who will continue
to benefit from such valuable sources.
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