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MISSION STATEMENT.
To establish an agreement on how to provide correct
scientific information to the ophthalmological
community in the field of glaucoma research.

The AIGS committee on Reporting and Publishing recommends
the Consort guidelines (see highlights, appendix and www.
GlobalAIGS.org) and the PhRMA guidelines (see highlights and
www.GlobalAIGS.org)
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Highlights

•

Establishing an agreement on how to provide scientific information in the field of glaucoma
research is pivotal. This action must be done within the frame ot the existing regulations and
rules.

•

The sponsor(s) of a research project have the ownership of whatever will sort out of the funded
project.

•

Editors of scientific journals should strongly oppose publication of manuscripts where there is
contractual agreement that denies investigators the right to examine the data independently
or to submit a manuscript for publication without first obtaining the consent of the sponsor

•

Whenever the manuscript is not dealing with exploratory and / or early stage projects, the
sponsor should impose to the involved Academic(s) no impediment, direct or indirect, on the
publication of the study's full results

•

Participants in peer review and publication should disclose their conflicting interests, and the
information should be made available so that others can judge their effects for themselves.
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PhRMA Highlights
•

Clinical trials are conducted in accordance with all applicable laws and regulations, as well as
recognized principles of Good Clinical Practice (GCP), wherever in the world trials are
conducted.

•

The independence of clinical investigators and others involved in clinical research is respected
so they can exercise their own decision-making authority to protect research participants.
Compensation to clinical investigators will be reasonable and based on their work.
Compensation will not paid in the stock of the sponsor.

•

Before trials begin, they are reviewed by Institutional Review Boards (IRBs) or Ethics
Committees (ECs) that have the right to disapprove, require changes, or approve the study. All
participation in a clinical trial is based on informed consent, freely given without coercion.

•

There will be timely communication of meaningful study results, regardless of the outcome of
the study. The results must be reported in an objective, accurate, balanced, and complete
manner, with a discussion of the limitations of the study. Study sponsors will not suppress or
veto publications.

•

Any investigator who participated in the conduct of a multi-site clinical trial will be able to
review relevant statistical tables, figures, and reports for the entire study at the sponsor's
facilities, or other mutually agreeable location.

•

Consistent with the International Committee of Medical Journal Editors and major journal
guidelines for authorship, the principles clarify that only those who make substantial
contributions to a publication should receive acknowledgement as an author of or contributor
to the publication.
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Background
The publication of clinical-research findings in respected peer-reviewed journals is the
ultimate basis for most treatment decisions. Public discourse about this published evidence of
efficacy and safety rests on the assumption that clinical-trials data have been gathered and are
presented in an objective and dispassionate manner. This discourse is vital to the scientific
practice of medicine because it shapes treatment decisions made by physicians and drives public
and private health care policy. The current intellectual environment in which (a) some clinical
research is conceived, (b) study participants are recruited, and (c) the data analyzed and reported
(or not reported) may threaten this precious objectivity.
Clinical trials are powerful tools; like all powerful tools, they must be used with care. They
allow investigators to test biologic hypotheses in living patients, and they have the potential to
change the standards of care. The secondary economic impact of such changes can be substantial
Academic, independent clinical investigators are key players in design, patient
recruitment, and data interpretation in clinical trials. The intellectual and working home of these
investigators, the academic medical center, is the hub of this enterprise, and many institutions
have developed complex infrastructures devoted to the design and conduct of clinical trials (1, 2).
The academic enterprise is a critical part of the process that led to the introduction of many new
treatments into medical practice and contributed to the quality, intellectual rigor, and impact of
such clinical trials (3) .
Many clinical trials are performed either to test a specific novel scientific hypothesis or to
facilitate regulatory approval of a device or drug. As trials have become more sophisticated and
the margin of untreated disease harder to reach, there has been a great increase in the size of the
trials and consequently the costs of developing new drugs. Economic pressures are increasing.
Concurrently, increased expectations from both patients and doctors are making the burden of
developing and testing new therapeutic and diagnostic tools more demanding. Therefore,
establishing an agreement on how to provide scientific information in the field of glaucoma
research becomes pivotal. This action must be done within the frame ot the existing regulations
and rules. For example, regulatory acts, approved in several countries of the European Union,
agree in giving to any sponsor of a research project the ownership of whatever will sort out of the
funded project (for example, the Italian DPR 382/80, Par. 66). The editors of scientifc journals
must be fully aware of that. This will help them in complying with guidelines designed to provide
correct and reliable information to the scientific community.
The present document is made to address the above reported issue, and it is produced in
the frame of the Association of the International Glaucoma Societies (AIGS). AIGS is endorsing the
“Consort” guidelines and the PhRMA Principles on Conduct of Clinical Trials and Communication
of Clinical Trial Results.
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Basic Principle(s)
Editors of scientific journals should strongly oppose publication of manuscripts where
there is contractual agreement that denies investigators the right to examine the data
independently or to submit a manuscript for publication without first obtaining the consent of the
sponsor. Such arrangements not only erode the fabric of intellectual inquiry that has fostered so
much high-quality clinical research but also make medical journals party to potential
misrepresentation, since the published manuscript may not reveal the extent to which the
authors were powerless to control the conduct of a study that bears their names. As part of the
reporting requirements, authors should be routinely required to disclose details of their own and
the sponsor's role in the study. The responsible author should also be asked to sign a statement
indicating that he or she accepts full responsibility for the conduct of the trial, had access to the
data, and controlled the decision to publish.
A sponsor should have the right to review a manuscript for a defined period (for example,
30 to 60 days) before publication to allow for the filing of additional patent protection, if required.
When the sponsor employs some of the authors, these authors' contributions and perspective
should be reflected in the final paper, as are those of the other authors. Whenever the manuscript
is not dealing with exploratory and / or early stage projects, the sponsor should impose to the
involved Academic(s) no impediment, direct or indirect, on the publication of the study's full
results, including data perceived to be detrimental to the product.
Authorship means both accountability and independence The authors should be given (a)
whenever allowed by regulatory authorities, a substantial say in trial design, (b) access to the raw
data, (c) responsibility for data analysis and interpretation, and (d) the right to publish--the
hallmarks of scholarly independence and, ultimately, academic freedom. Adherence to these
requirements will ensure the readers that the authors of an article have had a meaningful and
truly independent role in the study that bears their names. The authors can then stand behind
the published results.
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Disclosure
The potential sources of conflict of interest for a given manuscript are hereby listed:
(a) Financial relationships with the sponsor(s) (for example, through employment,
consultancies, stock ownership, honoraria, expert testimony), either directly or through
immediate family,
(b) personal relationships,
(c) academic competition
(d) intellectual passion.
Public trust in the peer review process and the credibility of published articles depend in
part on how well conflict of interest is handled during writing, peer review, and editorial decision
making. Bias can often be identified and eliminated by careful attention to the scientific methods
and conclusions of the work. Financial relationships and their effects are less easily detected than
other conflicts of interest. Participants in peer review and publication should disclose their
conflicting interests, and the information should be made available so that others can judge their
effects for themselves. Because readers may be less able to detect bias in review articles and
editorials than in reports of original research, some journals do not accept reviews and editorials
from authors with a conflict of interest.

•

Authors: Scientists have an ethical obligation to submit creditable research results for
publication. Moreover, as the persons directly responsible for their work, scientists should not
enter into agreements that interfere with their control over the decision to publish the papers
they write. When they submit a manuscript, whether an article or a letter, authors are
responsible for recognizing and disclosing financial and other conflicts of interest that might
bias the ir work. They should acknowledge in the manuscript all financial support for the
work and other financial or personal connections to the work.

•

Project Support Increasingly, biomedical studies receive funding from commercial firms, private
foundations, and government. The conditions of this funding have the potential to bias and
otherwise discredit the research. Scientists have an ethical obligation to submit creditable
research results for publication. As the persons directly responsible for their work, researchers
therefore should not enter into agreements that interfere with their access to the collected
relevant scientific data or their ability to analyze the data independently, to prepare
manuscripts, and to publish them, except for exploratory / early phase studies. Authors
should describe the role of the study sponsor(s), if any, in study design; in the collection,
analysis, and interpretation of data; in the writing of the report; and in the decision to submit
the report for publication. If the supporting source had no such involvement, the authors
7

should so state. Biases potentially introduced when sponsors are directly involved in research
are analogous to methodological biases of other sorts; some journals therefore choose to
include information about the sponsor's involvement in the methods section of the published
paper. If a study is funded by an agency with a proprietary or financial interest in the
outcome, editors may ask authors to sign a statement such as, ``I had full access to all of the
data in this study and I take complete responsibility for the integrity of the data and the
accuracy of the data analysis.'' Editors should be encouraged to review copies of the protocol
and/or contracts associated with project/specific studies before accepting such studies for
publication. Editors may choose not to consider an article if a sponsor has asserted control
over the authors' right to publish.
•

Reviewers External peer reviewers should disclose to editors any conflicts of interest that
could bias their opinions of the manuscript, and they should disqualify themselves from
reviewing specific manuscripts if they believe it to be appropriate. The editors must be made
aware of reviewers' conflicts of interest to interpret the reviews and judge for themselves
whether the reviewer should be disqualified. Reviewers should not use knowledge of the work,
before its publication, to further their own interests.

•

Editors and Staff Editors who make final decisions about manuscripts should have no
personal financial involvement in any of the issues they might judge. Other members of the
editorial staff, if they participate in editorial decisions, should provide editors with a current
description of their financial interests (as they might relate to editorial judgements) and
disqualify themselves from any decisions where they have a conflict of interest. Published
articles and letters should include a description of all financial support and any conflict of
interest that, in the editors' judgement, readers should know about. Editorial staff should not
use the information gained through working with manuscripts for private gain. Editors
should require authors to describe the role of outside sources of project support, if any, in
study design; in the collection, analysis and interpretation of data; and in the writing of the
report. If the supporting source had no such involvement, the authors should so state.
Because the biases potentially introduced by the direct involvement of supporting agencies in
research are analogous to methodological biases of other sorts (e.g., study design, statistical
and psychological factors), the type and degree of involvement of the supporting agency should
be described in the Methods section. Editors should also require disclosure of whether or not
the supporting agency controlled or influenced the decision to submit the final manuscript for
publication.
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Competing Manuscripts Based on the Same Study
Editors may receive (a) manuscripts from different authors offering competing
interpretations of the same study or (b) manuscripts, from competing studies, dealing with the
same topic but offering opposite results . They have to decide whether to review competing
manuscripts submitted to them more or less simultaneously by different groups or authors, or
they may be asked to consider one such manuscript while a competing manuscript has been or
will be submitted to another journal.
Two kinds of multiple submissions are considered: submissions by coworkers who
disagree on the analysis and interpretation of their study, and submissions by coworkers who
disagree on what the facts are and which data should be reported.
The following general observations may help editors and others dealing with this problem.
•

Differences in Analysis or Interpretation Journals would not normally wish to publish separate
articles by contending members of a research team who have differing analyses and
interpretations of the data, and submission of such manuscripts should be discouraged. If
coworkers cannot resolve their differences in interpretation before submitting a manuscript,
they should consider submitting one manuscript containing multiple interpretations and
calling their dispute to the attention of the editor so that reviewers can focus on the problem.
One of the important functions of peer review is to evaluate the authors' analysis and
interpretation and to suggest appropriate changes to the conclusions before publication.
Alternatively, after the disputed version is published, editors may wish to consider a letter to
the editor or a second manuscript from the dissenting authors. Multiple submissions present
editors with a dilemma. Publication of contending manuscripts to air authors' disputes may
waste journal space and confuse readers. On the other hand, if editors knowingly publish a
manuscript written by only some of the collaborating team, they could be denying the rest of
the team their legitimate coauthorship rights.

•

Differences in Reported Methods or Results Workers sometimes differ in their opinions about
what was actually done or observed and which data ought to be reported. Peer review cannot
be expected to resolve this problem. Editors should decline further consideration of such
multiple submissions until the problem is settled. Furthermore, if there are allegations of
dishonesty or fraud, editors should inform the appropriate authorities.
The cases described above should be distinguished from instances in which independent, non-

collaborating authors submit separate manuscripts based on different analyses of data that are
publicly available. In this circumstance, editorial consideration of multiple submissions may be
justified, and there may even be a good reason f or publishing more than one manuscript because
different analytical approaches may be complementary and equally valid.
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Levels of Evidence
Stage I
Classifying primary studies according to their quality
(Validity criteria from EBM working group, JAMA 1994;271:389-391)

1.= Higher Quality / 2 = Acceptable quality
a. Are the results valid?
1 + 2 Risk of false conclusion is small
1 + 2 Alpha of 0.05 and beta of 0.20
1 + 2 Narrow 95% confidence intervals
1 + 2 Population and method suitable for generalizing into the population where guideline will be
used.
1 Strong study design appropriate to the question asked (primary AND secondary criteria fulfilled)
2 Study design appropriate to the question asked

Primary validity criteria
1 Reference standard = progressive structural optic nerve damage
2 A reference standard is defined
1 + 2 Reference standard has been applied to every subject
1 + 2 Independent, masked evaluation of the diagnostic test and of the reference standard (they are
assessed independently of each other)
1 + 2 Appropriate spectrum of patients to whom the diagnostic test will be applied in clinical practice
(different stages of glaucomatous optic nerve damage included)
1 Previously unscreened population
2 May not be a previously unscreened population

Secondary validity criteria
1 + 2 Results of diagnostic test should not influence the decision to perform the reference test
(work-up bias)
1 + 2 Complete reporting of the methods so that the test can be replicated

b. What are the results?
1 + 2 Complete reporting of analyses and interpretations
1 + 2 Are likelihood ratios (LRs) presented? Or enough data for calculating LRs?

c. Will the results help me in caring for my patients?
1 + 2 The reproducibility of the test setting is satisfactory for general clinical practice
1 + 2 The spectrum of patients in the manuscript includes patients to whom the clinician would
apply the test (generalizable)
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3. Lower Quality
a. Are the results valid?
- Studies not fulfilling high or acceptable categories

b. What are the results?
- No information on LRs and not enough data for calculating LR is given

c. Will the results help me in caring for my patients?
- The reproducibility of the test setting is not satisfactory for general clinical practice

Stage II
Consensus on the strength of the evidence

To be determined by a group of specialists who have read the relevant manuscripts and who have rated the
quality of the manuscripts available on the relevant diagnostic test(s). A possible rating scale for
summarizing the strength of the evidence would be:

'Strong research-based evidence' (A)
'Moderate evidence' (B)
'Limited research-based evidence' (C)
'No evidence' (D)

Specific Issues Relevant to Reporting and Publishing Studies on the
Treatment and Diagnosis of Glaucoma
The majority of clinical trials in glaucoma measure and analyze the effect of an intervention on
intraocular pressure (IOP). Although the level of IOP does not define the disease, the level of IOP
is a potential surrogate outcome for endpoints that are more meaningful to the patient and
clinician such as visual functioning. Thus, the measurement and analyses of IOP data are very
important and should be done with care.
•

IOP Measurement
Because it is important to have the investigator masked in a clinical trial, the

measurement of IOP should be performed by a trained individual who is not the investigator and
who is masked to the treatment assignments. The use of a technician who measures the IOP and
a separate individual who records the IOP measurements was done in OHTS in an attempt to
decrease the bias of IOP measurements. The IOP measurement should be done in a standard way
such as placing the applanator at 10 mmHg and then moving the applanation dial up or down,
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depending on the actual measurement. In addition, based on OHTS findings, the role of corneal
thickness in the interpretation of IOP is now widely appreciated. Especially important is the fact
that thicker corneas are less responsive to IOP lowering medications than thinner corneas.
Although there is no single nomogram that is accepted for “correcting” the measured IOP, the
inclusion of corneal thickness in the evaluation of patients in studies will allow future reinterpretation of the data. In addition, all study sites should routinely calibrate the Goldmann
applanators that are used in studies. This calibration would be best if performed prior to each
subject’s measurement. Since this may be impractical, a potential scenario would be to calibrate
the applanator once a week.
It is well known in clinical research that precision for key study outcomes can often be
improved by blocking on, or intentionally balancing, the distribution of a key characteristic that is
related to outcomes. Thus, randomizing subjects within strata based on their IOP levels or CCT is
an attractive idea.
•

IOP Data Analysis
The U.S.A. Food and Drug Administration currently requires that the IOP of the two eyes

of a subject be averaged (mean IOPs) because they are interested in what happens to the subject.
Unfortunately, this type of summary approach to IOP loses a great deal of important data for
glaucoma specialists. More informative approaches would be to evaluate not only the mean IOP of
both eyes but also one or all of the following: a randomly selected eye per subject, best eye or
worst eye of each subject, or all right eyes or all left eyes, or both eyes of a subject with special
statistical techniques that control for the presence of interdependence between two eyes of a
subject, such as generalized estimating equations or generalized linear mixed models. The IOP for
treatment groups could then be reported across a range of meaningful comparisons. Moving away
from a single collapsed summary could also encourage exploration of consistency in the results
between parametric and non-parametric statistical analyses, which would help explore sensitivity
to potential skewness in data distributions.
Missing data pose challenges for IOP data analyses. The statistical technique known as
“last observation carried forward” has often been used in clinical trials but does not reflect
uncertainty in the findings. Another possible technique to address missing data would be to
exclude subjects who have missing values, but one of the potential problems with this approach is
that subjects with missing data may be less responsive or compliant with certain interventions. A
better approach would be to use either specialized software for drawing inferences based on
maximum-likelihood techniques or to produce multiple plausible imputed values and to
summarize the variability owing to missing values using multiple-imputation techniques.
When analyzing IOP data, it is also important to control for other important variables with
the use of multivariate models, as in analysis of covariance. For example, ANCOVA helps to
adjust for small differences in baseline IOPs between groups. Because in multi-site studies it is
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important to include a variable for site location, authors should also consider evaluating IOP
differences in multivariate models. Other potentially important factors to be considered are
gender, ethnicity, severity of glaucoma, and corneal thickness. Decisions about which factors
should be evaluated in an ANCOVA may be made on an a priori basis, but in cases where a
baseline covariate is out of balance between treatment arms, an adaptive decision based on a
liberal decision rule, such as having a p-value < 0.2, should be preferred to making no attempt to
study the possible effect of the factor that is out of balance. Because IOP is often measured at 3-4
time points, precision gains can also be achieved by pursuing repeated-measures analyses.
•

Reporting IOP Results
Results should be reported not only with p-values but also with 95% confidence intervals.

When results are reported as Kaplan-Meier survival curves, a table showing the sample size at
each time point and the number of failures at each time point is very informative for readers. All
of the relevant data should be presented, so that readers can understand the evidence supporting
study conclusions. In their Discussion sections of research reports, authors may need to discuss
reasons for discrepancies in findings when using different analyses such as the average IOP of 2
eyes per subject versus the median or mean IOP of a randomly selected eye per subject.

Reporting Results of Diagnostic Tests (Structural and Functional)
•
•
•
•
•

Report reproducibility of test ideally in various stages of the disease.
Present results as area under ROC curve and sensitivity at several fixed specificities.
Present results as likelihood ratios and move toward other EBM guidelines for diagnostic test
evaluation.
Development of a new diagnostic test/parameter should be tested in independent data set or tested
using cross-validation techniques.
Results should include report of the top parameters and/or models (as opposed to one “best”
parameter). Focusing on the “one best” parameter or model usually overstates significance of the
“best” as there are often other parameters that perform “almost” as well.
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Appendix I
The CONSORT experience
Overwhelming evidence now indicates that the quality of reporting of randomized,
controlled trials (RCTs) is less than optimal. Recent methodological analyses indicate that
inadequate reporting and design are associated with biased estimates of treatment effects. Such
systematic error is seriously damaging to RCTs, which boast the elimination of systematic error as
their primary hallmark. Systematic error in RCTs reflects poor science, and poor science
threatens proper ethical standards.
A group of scientists and editors developed the CONSORT (Consolidated Standards of Reporting
Trials) statement to improve the quality of reporting of RCTs. The statement consists of a checklist
and flow diagram that authors can use for reporting an RCT. Many leading medical journals and
major international editorial groups have adopted the CONSORT statement. The CONSORT
statement facilitates critical appraisal and interpretation of RCTs by providing guidance to
authors about how to improve the reporting of their trials.
This explanatory and elaboration document is intended to enhance the use, understanding, and
dissemination of the CONSORT statement. The meaning and rationale for each checklist item are
presented. For most items, at least one published example of good reporting and, where possible,
references to relevant empirical studies are provided. Several examples of flow diagrams are
included.
The CONSORT statement, this explanatory and elaboration document, and the associated Web
site (http://www.consort-statement.org) should provide helpful resources to improve reporting of
randomized trials.
Terms defined in the glossary are marked by * where they first appear in the text.
"The RCT is a very beautiful technique, of wide applicability, but as with
everything else there are snags. When humans have to make observations
there is always the possibility of bias".
Well designed and properly executed randomized, controlled trials (RCTs) provide the best
evidence on the effectiveness of health care interventions*, but trials with inadequate
methodological approaches are associated with exaggerated treatment effects. Biased* results
from poorly designed and reported trials can mislead decision making in health care at all levels,
from treatment decisions for the individual patient to the formulation of national public health
policies.
Critical appraisal of the quality of clinical trials is possible only if the design, conduct, and
analysis of RCTs are thoroughly and accurately described in published articles. Far from being
14

transparent, the reporting of RCTs is often incomplete, compounding problems arising from poor
methodology.

Incomplete and inaccurate reporting
Many reviews have documented deficiencies in reports of clinical trials. For example, information
on whether assessment of outcomes* was blinded was reported in only 30% of 67 trial reports in
four leading journals in 1979 or 1980. Similarly, only 27% of 45 reports published in 1985
defined a primary endpoint*, and only 43% of 37 trials with negative findings published in 1990
reported a sample size* calculation. Reporting is not only frequently incomplete but also
sometimes inaccurate. Among 119 reports stating that all participants* were included in the
analysis in the groups to which they were originally assigned (intention-to-treat* analysis), 15
(13%) either excluded patients or did not analyse all randomized patients as allocated. Many other
reviews have found that inadequate reporting was common in specialty journals and journals
published in languages other than English.
Proper randomization* eliminates selection bias* and is the crucial component of high quality
RCTs. Successful randomization hinges on two steps: generation* of an unpredictable allocation
sequence and concealment* of this sequence from investigators enrolling participants (Table 1).
Unfortunately, reporting of the methods used for allocation of participants to interventions is also
generally inadequate. For example, at least 5% of 206 reports of supposed RCTs in obstetrics and
gynecology journals described studies that were not truly randomized (21). This estimate is
conservative as most reports do not at present provide adequate information about the method of
allocation

Table 1: Treatment allocation - what's so special about
randomization?
The method used to assign treatments or other interventions to trial
participants is a crucial aspect of clinical trial methodology. Random
assignment is the preferred method; it has been successfully used in trials
for more than 50 years (33). Randomization has three major advantages
(34). First, it eliminates bias in the assignment of treatments. Without
randomization, treatment comparisons may be prejudiced, whether
consciously or not, by selection of participants of a particular kind to
receive a particular treatment. Second, random allocation facilitates
blinding* the identity of treatments to the investigators, participants, and
evaluators, possibly by the use of a placebo, which reduces bias after
assignment of treatments (35). Third, random assignment permits the use
of probability theory to express the likelihood that any difference in
outcome* between intervention groups merely reflects chance (36).
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Preventing selection and confounding* biases is the most important
advantage of randomization (37).
Successful randomization in practice depends on two interrelated aspects:
adequately generation of an unpredictable allocation sequence and
concealment of that sequence until assignment occurs (2; 21). A key issue
is whether the schedule is known or predictable by the people involved in
allocating participants to the comparison groups* (38). The treatment
allocation system should thus be set up so that the person enrolling
participants does not know in advance which treatment the next person
will get, a process termed "allocation concealment*" (2; 21). Proper
allocation concealment shields knowledge of forthcoming assignments,
whereas proper random sequences prevent correct anticipation of future
assignments based on knowledge of past assignments.

Improving the reporting of RCTs: The CONSORT statement
The CONSORT statement (or simply CONSORT) comprises a checklist of essential items that
should be included in reports of RCTs and a diagram for documenting the flow of participants
through a trial. It is aimed at first reports of two-group parallel designs. Most of CONSORT is also
relevant to a wider class of trial designs, such as equivalence, factorial, cluster and crossover
trials. Modifications to the CONSORT checklist for reporting trials with these and other designs
are in preparation.
The objective of CONSORT is to facilitate critical appraisal and interpretation of RCTs by providing
guidance to authors about how to improve the reporting of their trials. Peer reviewers and editors
can also use CONSORT to help them identify reports that are difficult to interpret and those with
potentially biased results. However, CONSORT was not meant to be used as a quality assessment
instrument. Rather, the content of CONSORT focuses on items related to the internal* and
external validity* of trials. Many items not explicitly mentioned in CONSORT should also be
included in a report, such as information about approval by an ethics committee, obtaining of
informed consent from participants, existence of a data safety and monitoring committee, and
sources of funding. In addition, other aspects of a trial should be properly reported, such as
information pertinent to cost-effectiveness analysis (44-46) and quality-of-life assessments (47).
The revised CONSORT statement: explanation and elaboration
Since its publication in 1996, CONSORT has been supported by an increasing number of journals
(48-51) and several editorial groups, including the International Committee of Medical Journal
Editors (The Vancouver Group) (52). Evidence is accumulating that the introduction of CONSORT
has improved the quality of reports of RCTs (53; 54). However, CONSORT is an ongoing initiative,
and the statement is revised periodically (3). The 1996 version of the statement (43) received
much comment and some criticism. For example, Meinert (55) pointed out that the terminology
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used lacked clarity and that the information presented in the flow diagram was incomplete. Work
on the revised statement started in 1999; the revised checklist is shown in Table 2 and the revised
flow diagram in Figure 1 (56-58).
During revision, it became clear that explanation and elaboration of the principles underlying the
CONSORT statement would help investigators and others to write or appraise trial reports. In this
article we discuss the rationale and scientific background for each item (Table2) and provide
published examples of good reporting. (For further examples, see www.consort-statement.org). We
have removed authors' references to other publications to avoid confusion; however, relevant
references should always be cited where needed, such as to support unfamiliar methodologic
approaches. Where possible we describe the findings of relevant empirical studies. Many excellent
books on clinical trials offer fuller discussion of methodologic issues (59-61).
For convenience we sometimes refer to "treatments" and "patients," although we recognize that
not all interventions evaluated in RCTs are technically treatments and the participants in trials
are not always patients.
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CONSORT and Its Effect on RCT Reports in Ophthalmology
June, 2000.
The CONSORT statement, published in JAMA in August 1996, introduced a set of
recommendations for the organization and content of RCT reports published in medical journals.
Currently there is interest in determining if CONSORT has had any discernable effect on the
quality of reports published.
We reviewed 84 RCT reports published in four major English language ophthalmology journals
[American Journal of Ophthalmology, Archives of Ophthalmology, American Journal of
Ophthalmology, and British Journal of Ophthalmology (BJO)] during pre- and post-CONSORT time
periods, July 1995 to June 1996, and July 1998 to June 1999. BJO did not adopt CONSORT and
served as a control for trends unrelated to CONSORT.
Our objective was to assess the impact of CONSORT on trial reports by using the CONSORT
checklist to perform a qualitative analysis of reports published before and after CONSORT
adoption. The difference in the mean number of checklist items reported in the two time periods
was the outcome measure. T-test of means and rank sum test were used to compare scores. We
found no overall difference in the mean number of items reported in pre- and post-CONSORT
periods.
Reporting of individual items was compared to determine if there were any differences in which
items were reported after CONSORT adoption. A few items had a slightly higher rate of reporting
in the post-CONSORT period:
•

rationale and methods used for statistical analysis,

•

and method used to generate allocation schedule.

Items rarely reported in both periods included:
•

planned subgroup analysis,

•

prospectively defined stopping rules,

•

allocation schedule control,

•

protocol deviations with reasons.

We compared single and multicenter reports. Pre- and post-CONSORT multicenter reports were
compared and pre- and post-CONSORT single center reports were compared. No differences were
found. However, when single center reports were compared with multicenter reports irrespective
of period, the mean score of the multicenter reports was higher and this difference was
statistically significant.
We used a strict interpretation of CONSORT format recommendations; thus an item was counted
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as reported only if it appeared in the section, (i.e., methods, results) under which it was listed on
the CONSORT checklist. This interpretation was useful for evaluating the reporting of some items
(i.e., identification of primary and secondary outcome measures) but problematic for the
evaluation of others (i.e., use of intention-to-treat analysis).
We are currently re-evaluating some of the checklist items without these section format
restrictions. Analysis of this data along with further details of results presented here will be
included in a forthcoming manuscript.

DOES THE CONSORT STATEMENT IMPROVE THE QUALITY
OF REPORTS OF RANDOMIZED TRIALS?
The CONSORT statement was published in 1996 and has been endorsed by a growing number of
journals since that time. However prior to 1999 there had been no attempts to evaluate the extent
to which, if any, adherence to CONSORT would affect the quality of reports of RCT s.
With that in mind, a sample of RCTS published in 1994 was compared with a similar sample from
1998. These trials were published during the months of January through June in journals
classified as general and/or internal medicine. Three journals sampled, the British Medical
Journal, Journal of the American Medical Association, and The Lancet, have endorsed CONSORT
since its inception. One journal sampled, the New England Journal of Medicine, has not done so.
Each study was evaluated for the following:
1. quality as per the Jadad scale
2. allocation concealment
3. inclusion of the items desired according to the CONSORT statement checklist
As one might expect, there was an increase in the number of items from the CONSORT checklist which were included
in the reports from endorsing journals, which was not observed in the reports from the non-endorsing journal.

Using the Jadad quality assessment scores, there was improvement for the endorsing journals and not for the nonendorsing journal. Likewise there was a decrease in the percent of RCTS reporting unclear allocation concealment
where the CONSORT statement had been adopted and no such decrease was observed for the non-adopting journal.

These findings encourage our belief that evidence-based approaches, such as the CONSORT statement will improve the
quality of reports of RCTS, which will ultimately result in less bias and more appropriate information for consumers.
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Figure 1. Revised template of the CONSORT diagram showing the
flow of participants through each stage of a randomized
trial.(202)
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Table 2.

Checklist of items to include when reporting a randomized
trial (56-58)
This checklist will link you to the examples and explanations
for the highlighted topics.

PAPER SECTION
And topic
TITLE & ABSTRACT

Report
Ite

ed on

m

Description

1

How participants were allocated to interventions

page #

(e.g., "random allocation", "randomized", or
"randomly assigned").
INTRODUCTION
Background
METHODS
Participants

Scientific background and explanation of
2
3

rationale.
Eligibility criteria for participants and the settings
and locations where the data were collected.
Precise details of the interventions intended for

Interventions

4

each group and how and when they were actually
administered.

Objectives

5

Specific objectives and hypotheses.
Clearly defined primary and secondary outcome

Outcomes

6

measures and, when applicable, any methods
used to enhance the quality of measurements
(e.g., multiple observations, training of assessors).
How sample size was determined and, when

Sample size

7

applicable, explanation of any interim analyses
and stopping rules.

Randomization -Sequence generation

Method used to generate the random allocation
8

blocking, stratification).
Method used to implement the random allocation

Randomization -Allocation
concealment

Randomization -Implementation
Blinding (masking)

sequence, including details of any restriction (e.g.,

9

sequence (e.g., numbered containers or central
telephone), clarifying whether the sequence was
concealed until interventions were assigned.
Who generated the allocation sequence, who

10 enrolled participants, and who assigned
participants to their groups.
11 Whether or not participants, those administering
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the interventions, and those assessing the
outcomes were blinded to group assignment.
When relevant, how the success of blinding was
evaluated.
Statistical methods used to compare groups for
Statistical methods

12

primary outcome(s); Methods for additional
analyses, such as subgroup analyses and
adjusted analyses.

RESULTS

Flow of participants through each stage (a

Participant flow

diagram is strongly recommended). Specifically,
for each group report the numbers of participants
13

randomly assigned, receiving intended treatment,
completing the study protocol, and analyzed for
the primary outcome. Describe protocol
deviations from study as planned, together with
reasons.

Recruitment

Baseline data

14

15

Dates defining the periods of recruitment and
follow-up.
Baseline demographic and clinical characteristics
of each group.
Number of participants (denominator) in each
group included in each analysis and whether the

Numbers analyzed

16 analysis was by "intention-to-treat" . State the
results in absolute numbers when feasible (e.g.,
10/20, not 50%).
For each primary and secondary outcome, a

Outcomes and
estimation

17

summary of results for each group, and the
estimated effect size and its precision (e.g., 95%
confidence interval).
Address multiplicity by reporting any other

Ancillary analyses

18

analyses performed, including subgroup analyses
and adjusted analyses, indicating those prespecified and those exploratory.

Adverse events
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DISCUSSION
Interpretation

All important adverse events or side effects in
each intervention group.
Interpretation of the results, taking into account
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study hypotheses, sources of potential bias or
imprecision and the dangers associated with
multiplicity of analyses and outcomes.
22

Generalizability

21

Overall evidence
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Generalizability (external validity) of the trial
findings.
General interpretation of the results in the
context of current evidence.

Comments
Assessing health care interventions can be misleading unless investigators ensure unbiased
comparison groups. Random allocation to groups remains the only method that eliminates
selection and confounding biases. Indeed, methodological investigators often (195-197) but not
always (198, 199) detect consistent differences when they compare nonrandomized and
randomized studies.
Bias jeopardizes even RCTs, however, if investigators carry out such trials improperly (200).
Recent results provide empirical evidence thant some RCTs have biased results. Four separate
studies have found that trials that used inadequate or unclear allocation concealment, compared
with those that used adequate concealment, yielded 30% to 40% larger estimates of effect, on
average (2; 4; 5; 201). The poorly executed trials tended to exaggerate treatment effects and to
have important biases.
Only high quality research, in which proper attention has been given to design, will consistently
eliminate bias. The design and implementation of an RCT require methodologic as well as clinical
expertise; meticulous effort (22; 106); and a high index of suspicion for unanticipated difficulties,
potentially unnoticed problems, and methodologic deficiencies. Reports of RCTs should be written
with similarly close attention to minimizing bias. Readers should not have to speculate; the
methods used should be transparent, so that readers can readily differentiate trials with unbiased
results from those with questionable results. Sound science encompasses adequate reporting, and
the conduct of ethical trials rests on the footing of sound science (202).
We wrote this explanatory article to assist authors in using CONSORT and to explain in general
the importance of adequately reporting trials. The CONSORT statement can help researchers
designing trials in the future, and can also guide peer reviewers and editors in their evaluation of
manuscripts. Because CONSORT is an evolving document, it requires a dynamic process of
continual assessment, refinement, and, if necessary, change. Thus, the principles presented in
this article and the CONSORT checklist (56-58) are open to change as new evidence and critical
comments accumulate.
The first version of the CONSORT statement, despite its limitations, appears to have led to some
improvement in the quality of reporting of RCTs in those journals that have adopted it (54; 56-58).
Other groups are using the CONSORT template to improve the reporting of other research
designs, such as diagnostic tests (Lijmer, J. Personal communication.), meta-analysis of RCTs
(203), and meta-analyses of observational studies (204). We hope that this collaborative spirit will
continue.
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The CONSORT web site (http://www.consort-statement.org) has been established to provide
educational material and a repository database of materials relevant to the reporting of RCTs. The
site will include many examples from real trials, including all of the examples included in this
article. We will continue to add good and weaker examples of reporting to the database, and we
invite readers to submit further suggestions to David Moher. We will endeavor to make the
examples easy to access and disseminate to improve the training of clinical trialists now and in
the future.
The CONSORT statement will need periodic re-evaluation until we have direct evidence of the
importance of each item on the checklist and flow diagram.The CONSORT group will continue to
survey the literature to find relevant articles that address issues to enhance the quality of
reporting of RCTs, and we invite authors of any such articles to notify the CONSORT coordinator
about them. All of this information will be made accessible through the CONSORT web site, which
will be updated regularly.
The efforts of the CONSORT group have been noticed. Many journals including The Lancet, British
Medical Journal, Journal of the American Medical Association, and Annals of Internal Medicine, and
a growing number of biomedical editorial groups, including the International Committee of
Medical Journals Editors (Vancouver Group) and The Council of Science Editors, have given their
official support to CONSORT. We invite other journals concerned about the quality of reporting of
clinical trials to adopt the CONSORT statement and contact us through our Web site to let us
know of their support. The ultimate benefactors of these collective efforts should be people who,
for whatever reason, require intervention from the health care community.
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Appendix II
PhRMA Guidelines

1

CommitmentResearch Participants

•6•

W

e conduct clinical research in a manner that recognizes

the importance of protecting the safety of and
respecting research participants. Our interactions
with research participants, as well as with clinical investigators and
the other persons and entities involved in clinical research, recognize
this fundamental principle and reinforce the precautions established
to protect research participants.

2

Conduct of Clinical Trials

•8•

W

e conduct clinical trials in accordance with applicable

laws and regulations, as well as locally
recognized good clinical practice, wherever in the
world clinical trials are undertaken. When conducting multinational,
multi-site trials, in both the industrialized and developing
world, we follow standards based on the Guideline for Good Clinical
Practice of the International Conference on Harmonization.
a. Clinical Trial Design. Sponsors conduct clinical trials
based on scientifically designed protocols, which balance potential
risk to the research participant with the possible benefit to
the participant and to society. Scientific, ethical and clinical
judgments must guide and support the design of the clinical
trial, particularly those aspects directly affecting the research
participants such as inclusion/exclusion criteria, endpoints, and
choice of control, including active and/or placebo comparator.
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b. Selection of Investigators. Investigators are selected
based on qualifications, training, research or clinical expertise
in relevant fields, the potential to recruit research participants
and ability to conduct clinical trials in accordance with good
clinical practices and applicable legal requirements.
c. Training of Investigators. Investigators and their staff
are trained on the clinical trial protocol, pharmaceutical product,
and procedural issues associated with the conduct of the particular
clinical trial.
d. IRB/EC Review. Prior to commencement, each clinical
trial is reviewed by an IRB/EC that has independent decisionmaking
authority, and has the responsibility and authority to
protect research participants.
The IRB/EC has the right to disapprove, require changes, or
approve the clinical trial before any participants are enrolled
at the institution or investigative site for which it has
responsibility.
The IRB/EC is provided relevant information from prior
studies, the clinical trial protocol, and any materials
developed to inform potential participants about the
proposed research.
e. Informed Consent. We require that clinical investigators
obtain and document informed consent, freely given without
coercion, from all potential research participants.
•9•

Potential research participants are to be adequately
informed about potential benefits and risks, alternative
procedures or treatments, nature and duration of the
clinical trial, and provided the opportunity to ask questions
about the study and receive answers from a
qualified health care professional.
Clinical investigators are encouraged to disclose to
potential research participants during the informed consent
process that the investigator and/or the institution
is receiving payment for the conduct of the clinical trial.
In those cases where research participants—for reasons
such as age, illness, or injury—are incapable of
giving their consent, the informed consent of a legally
acceptable representative is required.
Because participation in a clinical trial is voluntary, all
research participants have the right to withdraw from continued
participation in the clinical trial, at any time,
without penalty or loss of benefits to which they are otherwise
entitled.
•10•

f. Clinical Trial Monitoring. Trials are monitored using

appropriately trained and qualified individuals. The sponsor will
have procedures for these individuals to report on the progress
of the trial including possible scientific misconduct.
These individuals verify compliance with good clinical
practices, including (but not limited to) adherence to the
clinical trial protocol, enrollment of appropriate research
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participants, and the accuracy and complete reporting of
clinical trial data.
If a sponsor learns that a clinical investigator is significantly
deficient in any area, it will either work with the
investigator to obtain compliance or discontinue the investigator’s
participation in the study, and notify the relevant
authorities as required.
g. Ongoing Safety Monitoring. All safety issues are
tracked and monitored in order to understand the safety profile
of the product under study. Significant new safety
information will be shared promptly with the clinical investigators
and any Data and Safety Monitoring Board or Committee
(DSMB), and reported to regulatory authorities in accordance
with applicable law.
•11•

h. Privacy and Confidentiality of Medical
Information. Sponsors respect the privacy rights of

research participants and safeguard the confidentiality of their
medical information in accordance with all applicable laws and
regulations.
i. Quality Assurance. Procedures are followed to ensure
that trials are conducted in accordance with good clinical practices
and that data are generated, documented and reported
accurately and in compliance with all applicable requirements.
j. Clinical Trials Conducted in the Developing
World. When conducting clinical trials in the developing

world, sponsors collaborate with investigators and seek to collaborate
with other relevant parties such as local health
authorities and host governments to address issues associated
with the conduct of the proposed study and its follow-up.
•12•

3

Ensuring Objectivity
in Research

W

e respect the independence of the individuals and

entities involved in the clinical research process, so
that they can exercise their judgment for the purpose
of protecting research participants and to ensure an objective
and balanced interpretation of trial results. Our contracts and
interactions with them will not interfere with this independence.
a. Independent Review and Safety Monitoring.

In certain studies, generally large, randomized, multi-site studies
that evaluate interventions intended to prolong life or
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reduce risk of a major adverse health outcome, the patients,
investigators and the sponsor may each be blinded to the treatment
each participant receives to avoid the introduction of bias
into the study. In such cases, monitoring of interim study
results and of new information from external sources by a
DSMB may be appropriate to protect the welfare of the
research participants. If a DSMB is established, its members
should have varied expertise, including relevant fields of medicine,
statistics, and bioethics. Sponsors help establish, and also
respect, the independence of DSMBs.
Clinical investigators participating in a clinical trial of a
pharmaceutical product should not serve on a DSMB
•14•

that is monitoring that trial. It is also not appropriate for
such an investigator to serve on DSMBs monitoring
other trials with the same product if knowledge accessed
through the DSMB membership may influence his or
her objectivity.
A voting member of a DSMB should not have significant
financial interests or other conflicts of interest that
would preclude objective determinations. Employees of
the sponsor may not serve as members of the DSMB, but
may otherwise assist the DSMB in its evaluation of clinical
trial data.
b. Payment to Research Participants. Research participants
provide a valuable service to society. They take time
out of their daily lives and sometimes incur expenses associated
with their participation in clinical trials. When payments are
made to research participants:
Any proposed payment should be reviewed and
approved by an independent IRB/EC.
Payments should be based on research participants’ time
and/or reimbursement for reasonable expenses incurred
•15•

during their participation in a clinical trial, such as parking,
travel, and lodging expenses.
The nature and amount of compensation or any other
benefit should be consistent with the principle of voluntary
informed consent.
c. Payment to Clinical Investigators. Payment to
clinical investigators or their institutions should be reasonable
and based on work performed by the investigator and the
investigator’s staff, not on any other considerations.
A written contract or budgetary agreement should be in
place, specifying the nature of the research services to be
provided and the basis for payment for those services.
Payments or compensation of any sort should not be
tied to the outcome of clinical trials.
Clinical investigators or their immediate family should
not have a direct ownership interest in the specific pharmaceutical
product being studied.
•16•
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Clinical investigators and institutions should not be
compensated in company stock or stock options for
work performed on individual clinical trials.
When enrollment is particularly challenging, reasonable
additional payments may be made to compensate the
clinical investigator or institution for time and effort
spent on extra recruiting efforts to enroll appropriate
research participants.
When clinical investigators and their staff are required
to travel to meetings in conjunction with a clinical trial,
they may be compensated for their time and offered
reimbursement for reasonable travel, lodging, and meal
expenses. The venue and circumstances should be appropriate
for the purpose of the meeting.
•17•

4

Public Disclosure of
Clinical Trial Results

A

vailability of clinical trial results in a timely manner is

often critical to communicate important new information
to the medical profession, patients and the public.
We design and conduct clinical trials in an ethical and scientifically
rigorous manner to determine the benefits, risks, and value of
pharmaceutical products. As sponsors, we are responsible for
receipt and verification of data from all research sites for the studies
we conduct; we ensure the accuracy and integrity of the entire
study database, which is owned by the sponsor.
a. Communication of Study Results. Clinical trials
may involve already marketed products and/or investigational
products. We commit to timely communication of meaningful
results of controlled clinical trials of marketed products or investigational
products that are approved for marketing, regardless of
outcome. Communication includes publication of a paper in a
peer-reviewed medical journal, abstract submission with a poster
or oral presentation at a scientific meeting, or making results public
by some other means.
Some studies that sponsors conduct are of an exploratory
nature (early-phase or post-marketing). These are
often highly proprietary to the sponsoring company,
•20•

and due to their limited statistical power, serve primarily
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to generate hypotheses for possible future trials.
Sponsors do not commit to publish the results of every
exploratory study performed, or to make the designs of
clinical trial protocols available publicly at inception, as
in a clinical trials registry. If the information from an
exploratory study is felt to be of significant medical
importance, sponsors should work with the investigators
to submit the data for publication.
In all cases, the study results should be reported in an objective,
accurate, balanced and complete manner, with a
discussion of the strengths and limitations of the study.
b. Authorship. Consistent with the International Committee
of Medical Journal Editors and major journal guidelines for
authorship, anyone who provides substantial contributions into
the conception or design of a study, or data acquisition, or data
analysis and interpretation; and writing or revising of the manuscript;
and has final approval of the version to be published should
receive appropriate recognition as an author or contributor when
the manuscript is published. Conversely, individuals who do not
contribute in this manner do not warrant authorship.
•21•

Companies sometimes employ staff to help analyze and
interpret data, and to produce manuscripts and presentations.
Such personnel must act in conjunction with the
investigator-author. Their contributions should be recognized
appropriately in resulting publications—either
as a named author, a contributor, or in acknowledgments
depending on their level of contribution.
All authors whether from within a sponsoring company or
external, will be given the relevant statistical tables, figures,
and reports needed to support the planned publication.
c. Related Publications. For a multi-site clinical trial,
analyses based on single-site data usually have significant statistical
limitations, and frequently do not provide meaningful
information for health care professionals or patients and therefore
may not be supported by sponsors. Such reports should not
precede and should always reference the primary presentation or
paper of the entire study.
d. Investigator Access to Data and Review of
Results. As owners of the study database, sponsors have

discretion to determine who will have access to the database.
Generally, study databases are only made available to regulato•22•

ry authorities. Individual investigators in multi-site clinical
trials will have their own research participants’ data, and will be
provided the randomization code after conclusion of the trial.
Sponsors will make a summary of the study results available to
the investigators. In addition any investigator who participated in
the conduct of a multi-site clinical trial will be able to review relevant
statistical tables, figures, and reports for the entire study at
the sponsor’s facilities, or other mutually agreeable location.
e. Research Participant Communication. Investigators
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are encouraged to communicate a summary of the trial results,
as appropriate, to their research participants after conclusion of
the trial.
f. Sponsor Review. Sponsors have the right to review any
manuscripts, presentations, or abstracts that originate from our
studies or that utilize our data before they are submitted for
publication or other means of communication. Sponsors commit
to respond in a timely manner, and not suppress or veto
publications or other appropriate means of communication (in
rare cases it may be necessary to delay publication and/or communication
for a short time to protect intellectual property). Where
•23•

differences of opinion or interpretation of data exist, the parties
should try to resolve them through appropriate scientific debate.
g. Provision of Clinical Trial Protocol for Journal
Review. If requested by a medical journal when reviewing a

submitted manuscript for publication, the clinical trial sponsor
will provide a synopsis of the clinical trial protocol and/or
pre-specified plan for data analysis with the understanding
that such documents are confidential and should be returned
to the sponsor.
This document is effective from October 1, 2002.
•24•

PhRMA Appendix
•26•

U

nder these principles, may a clinical investigator

who owns stock in Company A be employed to
conduct a clinical trial sponsored by Company A?
Yes. Ownership of stock in the sponsoring company does not disqualify
the investigator from participating in clinical research for
the company. However, sponsors may not compensate investigators
with stock or stock options for work performed on individual
clinical trials. Under the laws and regulations of some countries,
stock ownership by investigators may need to be disclosed to regulatory
authorities.

A physician has discovered a potential product. The physician
licenses the compound to Company B for a royalty payment
for any future sales. Can the physician be a clinical
investigator of that compound for Company B?
No. Direct ownership interests in a product (such as patent rights or
rights to royalty payments) present an inherent conflict of interest,
which could introduce bias into the conduct of the clinical trial.
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Companies that acquire rights to products which have arrangements
that are in conflict with the above should take reasonable
steps to modify the relationship.
•27•

Company C has just completed a controlled clinical trial
evaluating the efficacy and safety of an investigational
product versus placebo. The trial provides no information
other than the relative merits of the investigational
product versus placebo. Does Company C have a commitment
to communicate the results of this trial?
Perhaps. If the product is ultimately approved for marketing, the
results are likely meaningful because they provide information
about the safety and efficacy of the marketed product, and should
be communicated. The proprietary nature of the trial may be considered
when assessing the timing of communication.
If the product never reaches the market and the results are only
informative with regard to the specific product being studied, the
results are likely not of significant medical importance and need
not be communicated.
However, if the results are thought to be of significant medical
importance, the sponsor should work with the investigators to
communicate the results of the trial.
•28•
•29•

Company D has completed an exploratory, controlled
trial of a product involving a novel and highly proprietary
study design. Should Company D communicate the
results of this trial?
Perhaps. Exploratory trials rarely provide information of significant
medical importance. However, if they do, the sponsor should
work with the investigators to communicate the results of the trial.
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