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THE CONSORT (CONSOLI-
dated Standards of Reporting
Trials) Statement, first pub-
lished in 1996 and most re-

cently revised in 2010,1,2 provides evi-
dence-based recommendations to
improve the completeness of report-
ing of randomized controlled trials
(RCTs). The statement focuses on par-
allel-group trials, but a number of ex-
tensions for reporting other trial de-
signs (cluster, noninferiority, and
equivalence), interventions (nonphar-
macologic and herbal therapies), and
for specific data, such as harms have
been developed.3 The CONSORT State-
ment is endorsed by major journals and
editorial groups, such as the Interna-
tional Committee of Medical Journal
Editors, and its use has been associ-
ated with improved reporting of trials.4

Rationale for a Consort
Extension Focused on
Patient-Reported Outcomes
Patient reported outcomes (PROs; BOX)
include health-related quality of life
(HRQL), symptoms, utilities, and sat-
isfaction ratings and are defined as as-
sessments that are patient reported

rather than observer reported. PRO data
from RCTs are increasingly used to in-
form patient-centered care, clinical de-
cision making, and health policy or re-
imbursement decisions.5-7

The applications of PROs require ac-
curate, valid, and accessible report-
ing, but this is uncommonly ob-
served. In a review of 794 RCTs only
56% provided a rationale for the se-
lected PRO, 50% included a PRO hy-
pothesis, 28% provided information
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The CONSORT (Consolidated Standards of Reporting Trials) Statement aims
to improve the reporting of randomized controlled trials (RCTs); however, it
lacks guidance on the reporting of patient-reported outcomes (PROs), which
are often inadequately reported in trials, thus limiting the value of these data.
In this article, we describe the development of the CONSORT PRO exten-
sion based on the methodological framework for guideline development pro-
posed by the Enhancing the Quality and Transparency of Health Research
(EQUATOR) Network. Five CONSORT PRO checklist items are recom-
mended for RCTs in which PROs are primary or important secondary end
points. These recommendations urge that the PROs be identified as a pri-
mary or secondary outcome in the abstract, that a description of the hypoth-
esis of the PROs and relevant domains be provided (ie, if a multidimen-
sional PRO tool has been used), that evidence of the PRO instrument’s validity
and reliability be provided or cited, that the statistical approaches for deal-
ing with missing data be explicitly stated, and that PRO–specific limita-
tions of study findings and generalizability of results to other populations
and clinical practice be discussed. Examples and an updated CONSORT flow
diagram with PRO items are provided. It is recommended that the CONSORT
PRO guidance supplement the standard CONSORT guidelines for reporting
RCTs with PROs as primary or secondary outcomes. Improved reporting of
PRO data should facilitate robust interpretation of the results from RCTs and
inform patient care.
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about missing PROs data, and 64% dis-
cussed the PRO findings in the con-
text of the other trial outcomes.8

The aim of this work was to de-
velop an evidence-based extension of
the CONSORT statement for report-
ing patient reported outcomes in RCTs
(extensions) and to elaborate on the ex-
isting CONSORT 2010 statement spe-
cifically as applied to PROs (elabora-
tions). This article describes the
methods used to gain consensus on the
extensions and elaborations and pro-
vides the rationale for each new item
and examples of good reporting.

Guidance Development
Methods
Development of CONSORT PRO Ex-
tension. The extension was based on
the methodological framework for
guideline development proposed by the
EQUATOR Network.9 Initial work was
led by the International Society for
Quality of Life Research (ISOQOL) Re-
porting Guidelines Task Force and fo-
cused on establishing and developing
guidance for RCTs with HRQL as an
outcome.10 Following feedback from
stakeholders the scope of the guid-
ance was expanded to include PROs.
The University of Birmingham Ethical
Review Board approved the survey and
consensus meeting.

Systematic Review of Existing
Guidelines and Survey of Key Stake-
holders.Adetaileddescriptionofthesys-
tematic review has been previously re-
ported.10 Briefly, the review identified
then existing guidelines (until April
2011) for HRQL reporting in RCTs.
Titles identified by a Medline literature
search were reviewed independently by
2taskforcemembers(M.D.B.andBrenda
Bass, MBA, Queens University, Kings-
ton, Ontario), and supplemented by lit-
erature identified by a review of article
bibliographies. Candidate standards for
reporting HRQL outcome data in RCTs
were abstracted from eligible articles.10

The literature searchwas replicated,up-
dating it to January 2013, to identify ad-
ditional candidate reporting standards
that may have been published since the
original systematic review.

This process identified 6 poten-
tially relevant articles, although no pro-
posed reporting standards beyond those
considered at the CONSORT exten-
sion Delphi meeting were identified.
The research leading to the develop-

ment of the reporting standards was
originally HRQL focused. The task force
received feedback from ISOQOL and
other stakeholder groups that the con-
sensus process should be extended to
include all PROs in order to explicitly

Box. Glossary

CONSORT Extension
Additional checklist items regarding guidance for reporting patient-reported out-
comes (PROs) (supplementing the CONSORT 2010 Statement)

Elaboration of the CONSORT Statement
Further details on the existing CONSORT 2010 guidance as applied to a specific
context; in this instance, as applied to randomized controlled trials assessing PROs

Patient-Reported Outcome
An outcome reported directly by patients themselves and not interpreted by an
observer; PROs may include patient assessments of health status, quality of life,
satisfaction with care or symptoms, or patient-reported adherence to medication

Proxy-Reported Outcome
Proxy reports from caregivers or clinicians cannot be viewed as PROs5; it is rec-
ommended that the standards for reporting of proxy outcomes are similar to those
recommended for PROs

Primary or Principal Trial Publication
The first publication of the trial results: this will include the results of all primary
outcomes prespecified in the protocol for all trial participants; prespecified sec-
ondary PROs will also be reported in the primary publication

Secondary Publication of PRO Results
A detailed exploration of PRO results may be provided in a secondary trial pub-
lication (published following the primary article).

Health-Related Quality of Life
Health-related quality of life (HRQOL) is a multidimensional concept that usu-
ally includes self-report of the way in which physical, emotional, social, or other
domains of well-being are affected by a disease or its treatment

Primary Outcome
The most important outcome in a trial, “providing the most clinically relevant and
convincing evidence directly related to the primary objective of the trial.”

Secondary Outcomes
These are outcomes prespecified in the protocol to assess additional effects of the
intervention and often include PROs; within the secondary PROs, some may be
identified as important or key

Important or Key Secondary Patient-Reported Outcomes
Some PRO measures (particularly HRQOL measures) are multidimensional, pro-
ducing several domain-specific scales. For any particular trial, it is likely that some
domains will be more relevant than others, reflecting the expected effect(s) of the
trial intervention(s) in the target patient population. These relevant domains con-
stitute the important or key secondary PROs. Ideally, these will be identified a priori,
specified as such in the trial protocol, statistical analysis plan, or both and will be
the focus of the principal PRO analysis. Because these are linked with hypotheses
(see CONSORT PRO Extension 2b), they may be subject to P value adjustment
(or �-spending)
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Table 1. Information for Reporting Randomized Controlled Trials With Patient reported Outcomes
Section/Topic Item CONSORT 2010 Statement Checklist Item PRO-Specific Extensions Are Prefaced by the letter P

Title and Abstract
1a Identification as a randomized trial in the title

1b Structured summary of trial design, methods, results, and
conclusions (for specific guidance see CONSORT for
abstracts)3

P1b: The PRO should be identified in the abstract as a
primary or secondary outcome

Introduction
Background and objectives 2a Scientific background and explanation of rationale Including background and rationale for PRO assessment

2b Specific objectives or hypotheses P2b: The PRO hypothesis should be stated and relevant
domains identified, if applicable

Methods
Trial design 3a Description of trial design (such as parallel, factorial),

including allocation ratio

3b Important changes to methods after trial commencement
(such as eligibility criteria), with reasons

Participants 4a Eligibility criteria for participants Not PRO-specific, unless the PROs were used in eligibility
or stratification criteria

4b Settings and locations where the data were collected

Interventions 5 The interventions for each group with sufficient details to
allow replication, including how and when they were
actually administered

Outcomes 6a Completely defined prespecified primary and secondary
outcome measures, including how and when they
were assessed

P6a: Evidence of PRO instrument validity and reliability
should be provided or cited if available including the
person completing the PRO and methods of data
collection (paper, telephone, electronic, other)

6b Any changes to trial outcomes after the trial commenced,
with reasons

Sample size 7a How sample size was determined Not required for PRO unless it is a primary study outcome

7b When applicable, explanation of any interim analyses and
stopping guidelines

Randomization
Sequence generation 8a Method used to generate the random allocation sequence

8b Type of randomization; details of any restriction (such as
blocking and block size)

Allocation concealment
mechanism

9 Mechanism used to implement the random allocation
sequence (such as sequentially numbered containers),
describing any steps taken to conceal the sequence
until interventions were assigned

Implementation 10 Who generated the random allocation sequence, who
enrolled participants, and who assigned participants
to interventions

Blinding 11a If done, who was blinded after assignment to interventions
(for example, participants, care providers, those
assessing outcomes) and how

11b If relevant, description of the similarity of interventions

Statistical methods 12a Statistical methods used to compare groups for primary
and secondary outcomes

P12a: Statistical approaches for dealing with missing data
are explicitly stated

12b Methods for additional analyses, such as subgroup
analyses and adjusted analyses

Results
Participant flow (a diagram is

strongly recommended)
13a For each group, the numbers of participants who were

randomly assigned, received intended treatment,
and were analyzed for the primary outcome

The number of PRO outcome data at baseline and at
subsequent time points should be made transparent

13b For each group, losses and exclusions after randomization,
together with reasons

Recruitment 14a Dates defining the periods of recruitment and follow-up

14b Why the trial ended or was stopped

Baseline data 15 A table showing baseline demographic and clinical
characteristics for each group

Including baseline PRO data when collected

Numbers analyzed 16 For each group, number of participants (denominator)
included in each analysis and whether the analysis was
by original assigned groups

Required for PRO results

Outcomes and estimation 17a For each primary and secondary outcome, results for each
group, the estimated effect size, and its precision (such
as 95% confidence interval)

For multidimensional PRO results from each domain and
time point

17b For binary outcomes, presentation of both absolute and
relative effect sizes is recommended

(continued)
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evaluate the applicability of reporting
standards to PROs overall, thus allow-
ing generalization of the reporting stan-
dards to all clinical trials that in-
cluded PROs.

Survey of Key Stakeholders. An on-
line survey was created using candi-
date reporting items taken from the sys-
tematic review.10 The survey was first
distributed using the membership list-
ings of ISOQOL10 and subsequently to
additional stakeholder groups. Survey
respondents were asked to rate the im-
portance of each reporting item when
HRQL was a primary outcome and a
secondary outcome in an RCT of a bio-
medical intervention. (The survey in-
strument, stakeholder groups sur-
veyed, and results are available in
eAppendix 1 available at http://www
.jama.com).

Development of the Reporting
Guideline. The survey results and com-
ments were synthesized into draft re-
porting guidance by the task force. The
draft guidance was sent to all ISOQOL
members and debated at the annual con-
ference in Denver, October 2011. Writ-
ten feedback after the meeting was en-
couraged. Following feedback the scope
of the guidance was broadened to in-
clude all PROs and revised draft guid-
ance was produced for discussion at the
CONSORT PRO consensus meeting.

Twenty-nine participants attended
the 2-day meeting in London, En-

gland, in January 2012. The meeting,
which was designed to obtain consen-
sus on the content of the CONSORT
PRO extension, included journal edi-
tors, methodologists, clinical trialists,
policymakers, clinicians, knowledge
translation experts, representatives of
UK and US funding bodies, industry,
and patients. An overview of the con-
sensus process is described in eAppen-
dix 2 with examples of the survey
results, and the voting process pro-
vided in eFigure 1 and eFigure 2, re-
spectively.

Consensus Results
CONSORT PRO Checklist Items: Ra-
tionale, Examples, and Explana-
tions. The final CONSORT PRO guid-
ance identifies 5 items to be reported in
all RCTs in which PROs are a primary
or important secondary outcome. Defi-
nitions for terms such as important sec-
ondary outcome are contained in the glos-
sary (the Box, and exemplified in the
eBox). TABLE 1 lists the 25 items of the
CONSORT 2010 checklist (left col-
umn) and the 5-item extension relat-
ing to PROs (right-hand column pref-
aced by the letter P). The items specific
to PROs are (1) that the PROs be iden-
tified as a primary or secondary out-
come in the abstract; (2) that a descrip-
tion of the hypothesis and relevant
domains be provided (if a multidimen-
sional PRO tool has been used); (3) that

evidence of instrument validity and re-
liability be provided or cited; (4) that
the statistical approaches for dealing
with missing data be explicitly stated;
and (5) that PRO–specific limitations
of study findings and generalizability
of results to other populations and clini-
cal practice be discussed. Although an
extension was deemed unnecessary for
a number of existing CONSORT check-
list items, an elaboration of items ap-
plied to PRO was recommended
(Table 1, right-hand column, plain
text). Below we provide the rationale
for each PROs specific entry in Table 1,
with examples of good practice.

Abstract
Item 1b. CONSORT 2010: structured
summary of trial design, methods, re-
sults, and conclusions.

PRO Extension: The PRO should be
identified in the abstract as a primary
or secondary outcome.

Example. “The primary outcome was
the change in COPD specific quality of
life at 24 months as measured with the
chronic respiratory questionnaire total
score.”11

Explanation. If a PRO is prespeci-
fied as a primary or important second-
ary outcome in the trial, it should be
explicitly stated in the abstract to fa-
cilitate indexing and identification of
studies to inform clinical care and evi-
dence synthesis.

Table 1. Information for Reporting Randomized Controlled Trials With Patient reported Outcomes (continued)
Section/Topic Item CONSORT 2010 Statement Checklist Item PRO-Specific Extensions Are Prefaced by the letter P

Results
Ancillary analyses 18 Results of any other analyses performed, including subgroup

analyses and adjusted analyses, distinguishing
prespecified from exploratory

Including PRO analyses, where relevant

Harms 19 All important harms or unintended effects in each group
(for specific guidance see CONSORT for harms)

Discussion
Limitations 20 Trial limitations, addressing sources of potential bias,

imprecision, and, if relevant, multiplicity of analyses
P20/21: PRO–specific limitations and implications for

generalizability and clinical practice

Generalizability 21 Generalizability (external validity, applicability) of the trial
findings

Interpretation 22 Interpretation consistent with results, balancing benefits and
harms, and considering other relevant evidence

PRO data should be interpreted in relation to clinical
outcomes including survival data, where relevant

Other Information
Registration 23 Registration number and name of trial registry

Protocol 24 Where the full trial protocol can be accessed, if available

Funding 25 Sources of funding and other support (such as supply of
drugs), role of funders
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Introduction
Item 2a. CONSORT 2010: Scientific
background and explanation of
rationale.

PRO Elaboration: The relevant back-
ground and rationale for why PROs
were assessed in the RCT should be
briefly described.

Example. “Migraine causes severe im-
pairment or bed rest in more than half
(57%) of affected people, markedly im-
pairs quality of life both during and be-
tween attacks, increases absenteeism
and reduces productivity at work, and
is associated with increased health care
costs(referenced).”12

Explanation. Given the increasing lit-
erature on PROs, and the increasing
number of validated instruments avail-
able to assess them, the Background or
Methods section should briefly estab-
lish the rationale for including PROs
and why the specific outcomes were se-
lected, thus providing appropriate con-
text for the PRO–specific objectives and
hypotheses (see item 2b below). When
a PRO is a primary study outcome, a
more detailed summary of the exist-
ing literature regarding its assess-
ments relevant to the study purpose and
objectives is helpful.

Item 2b. CONSORT 2010: Specific
objectives or hypotheses.

PRO Extension: The PROs hypoth-
esis should be stated and relevant do-
mains identified, if applicable.

Example. “Potential survival benefit
needs to be weighed against the burden
of treatment. For this reason, HRQOL, a
multidimensional construct(referenced) was
included as a secondary end point in the
EORTC18991study . . . Theprotocolhy-
pothesized that there would be a differ-
enceinglobalHRQOLscalebetweenboth
arms,showingworseHRQOLinthePEG-
IFN-�-2b arm. The remaining HRQOL
variables were then examined on an ex-
ploratory basis.”13

Explanation. Patient-reported out-
come measures may be multidimen-
sional or unidimensional assessing
either one or several aspects of health
(eg, physical and social function, or
symptoms such as fatigue). In addi-
tion, PRO measures may assess global

health or HRQL at several time points
during an RCT. Without a prespeci-
fied hypothesis there is a risk of mul-
tiple statistical testing and selective re-
porting of PROs based on statistically
significant results. It is recommended
that authors report the rationale for the
selection of specific patient-reported
outcomes and the time frames of inter-
est, including biological or psychoso-
cial evidence for the proposed antici-
pated benefits or harms where relevant.

Methods
Item 6a. CONSORT 2010: Com-
pletely defined prespecified primary
and secondary outcome measures, in-
cluding how and when they were
assessed.

PRO Extension: Evidence of PRO in-
strument validity and reliability should
be provided or cited, if available.

Example. “The DLQI [Dermatology
Life Quality Index] has well-estab-
lished reliability and validity when used
in a dermatology setting(referenced) and is
used frequently in clinical trials of pso-
riasis(referenced).”14

Explanation. Ideally, the validity of all
PROs used in RCTs should be estab-
lished in relation to the study target
population and a brief rationale for the
choice of PRO instrument in the trial
should be provided. This rationale may
also include the validity of translated
or otherwise culturally specific ver-
sions of the instrument where relevant.

There are currently more than 700
PROmeasuresavailable foruse in trials.15

Clinical use of PRO data requires that
thetrial resultsarerobust,whichdepends
on a valid and reliable PRO instrument
being used appropriately. Evidence
should be cited of the reliability and
validity of the PRO measure used in the
trial so that readers can access this infor-
mation. If an RCT uses a PRO instru-
ment with psychometric properties that
have not yet been published (eg, a new
instrument developed for the trial), the
authors should provide information on
item content of the instrument and evi-
dence regarding its reliability and valid-
ity, in an appendix if the article does not
allow for such details.16

Item 6a. CONSORT 2010: Com-
pletely defined prespecified primary
and secondary outcome measures, in-
cluding how and when they were
assessed.

PRO Elaboration: Details of the mode
of PRO completion (in particular if a
proxy completed the questionnaire on
behalf of the patient), and the method
of data collection (paper, telephone,
electronic, other) should also ideally be
provided particularly when the PRO is
the primary outcome.

Example. “Participants were asked to
provide data at three time points; four,
eight, and 12 months post-randomiza-
tion, using a self completion question-
naire to eliminate any observer bias.”17

Explanation. In some instances it may
not be possible for the PRO to be com-
pleted directly by the patient. If the out-
come has been completed by a proxy,
this should be reported so that readers
can assess any potential bias or effect
on the results. Different methods of data
collection may also affect the results and
lead to potential bias if used differen-
tially between intervention groups. For
example, collecting PROs by tele-
phone or in a face-to-face interview may
cause patients to respond in a way that
differs from what they would self-
report on paper in private.

Item 12a. CONSORT 2010: Statis-
tical methods used to compare groups
for primary and secondary outcomes.

PRO Extension: Statistical ap-
proaches for dealing with missing data
should be explicitly stated for PROs pre-
specified as primary or important sec-
ondary outcomes.

Example. “Analysis of complete cases,
last observation carried forward, and
imputation of expected and worse
scores per time point were provided to
check the robustness of the main re-
sults.”18

Explanation. Missing trial outcome
data leads to reduced power, is a
potential source of bias, and can result
in misleading results. The level of
missing PRO data are often relatively
high. In a review of a random selection
of RCTs (n=61) published in leading
international journals with HRQL as
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an outcome, only 10% of studies
reported no missing data; in 21%, the
level of missing data was unclear; and
36% had in excess of 10% missing
data.19 Importantly, PRO data often
are not missing at random but in rela-
tion to the outcome of interest, for
example, improvement or deteriora-
tion in health status. Different statisti-
cal approaches to dealing with missing
data have respective strengths and
limitations.2,20 In the example shown
above,18 for instance, the “last observa-
tion carried forward” method has been
criticized by some authors (who offer
guidance on these methods for inter-
ested readers).21 Thus, in order to
allow adjudication of the methods
used by the authors, the approach
taken should be clearly described and
the potential effect on the validity of
the PRO findings should be discussed
when relevant.2,22,23

Item 13a. CONSORT 2010: For each
group, the numbers of participants
who were randomly assigned, re-
ceived intended treatment, and were
analyzed for the primary outcome.

PRO Elaboration: The number of par-
ticipants reporting PRO data at base-
line and at subsequent time points
should be made transparent.

Example. eFigure 3 is a CONSORT
flow diagram that includes the num-
ber of participants providing PRO data
(available at http://www.jama.com)

Explanation. The CONSORT flow
diagram provides readers with an over-
view of the progress of participants
through the phases of an RCT (enrol-
ment, intervention allocation, follow-
up, and data analysis). Authors are en-
couraged to consider how best to report
the flow of participants through the trial
in relation to PROs, including infor-
mation on the reason for missing PRO
forms, such as lack of questionnaire re-
turn, translations unavailable, or other
reasons if known (eFigure 3).24-27 This
information will help readers to inter-
pret the PRO results and assess the po-
tential for bias, particularly when miss-
ing data are due to deterioration of
health status. Authors may also con-
sider providing this information in a

tabulated form,28 produced for each
treatment group, or in footnotes of the
flow diagram.

Results
Item 15. CONSORT 2010: A table
showing baseline demographic and
clinical characteristics for each group.

PRO Elaboration: Including base-
line PRO data when collected.

Example. See TABLE 2: Example pre-
sentation of baseline PROs data in an
RCT.29

Explanation. Baseline PROs data may
be used by clinicians and policy mak-
ers to assess the relevance and gener-
alizability of trial findings.30

Item 17a. CONSORT 2010: For each
primary and secondary outcome, re-
sults for each group, and the esti-
mated effect size and its precision
(such as 95% confidence interval).

PRO Elaboration: for multidimen-
sional PROs, results from each domain
and time point specified for analysis.

Example. See TABLE 3: Example of
treatment effects on quality of life out-
comes, taken from the report of an RCT
comparing 2 interventions for drug-
resistant temporal lobe epilepsy.31

Explanation. The potential for selec-
tive reporting of PROs is increased be-

cause study instruments often contain
multiple scales and items. In general,
it is recommended that all PRO results
should be presented alongside other
outcome data typically in tabular form.
The important PRO secondary out-
comes should be presented in the main
publication in order to facilitate the
clinical integration of the important
findings with other prespecified out-
comes. Additional PROs or the com-
ponents of composite PRO scores
should be presented in the main pub-
lication where possible, as an eAppen-
dix or expanded secondary report to re-
duce selective reporting of significant
results and to ensure that PRO evi-
dence is available to inform clinical
practice and evidence synthesis.32,33

Discussion
Item 20. CONSORT 2010: Trial limi-
tations, addressing sources of poten-
tial bias, imprecision, and, if rel-
evant, multiplicity of analyses.

Item 21. CONSORT 2010: Gener-
alizability (external validity, applica-
bility) of the trial findings.

PRO Extension: PRO–specific limi-
tations and implications for generaliz-
ability of study findings and clinical
practice.

Table 2. Example Presentation of Baseline Patient-Reported Outcome Data

Baseline Demographic Data for 106 Patients
With Malignant Pleural Effusion Indwelling Pleural Catheter Talc

Patients, No. (%) 52 54

Age, mean (SD), y 67 (11) 67 (12)

Sex, No.(%)
Men 23 (44) 23 (43)

Women 29 31

Type of malignancy, No. (%)
Breast 16 11

Lung 9 16

Mesothelioma 6 5

Other 21 21

VAS, mean (SD), mm
Dyspnea 62 (22) 55 (26)

Chest pain 29 (30) 22 (29)

Size of effusion, mean (SD), % hemithorax 51 (23) 49 (25)

EORTC QLQ-30:global health status, mean (SD) score 37 (23) 37 (20)

Inpatient, No. 19 22

Outpatient at enrollment, No. (%) inpatient 33 (35) 31 (42)
Abbreviations: EORTC QLQ-30, European Organisation for Research and Treatment of Cancer Quality of Life Ques-

tionnaire (higher score means better quality of life); PRO, patient-reported outcomes; SD, standard deviation; Talc,
chest tube and talc slurry pleurodesis; VAS, visual analog scale.

Adapted from Davies et al.29
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Examples. “A potential source of bias
was the overall amount of missing
HRQL forms over the course of the as-
sessment period, with more missing
data in the Gemcitibine arm . . . this
problem tempers our ability to gener-
alize these longer-term effects to fu-
ture patients.”34

“Non-attenders at one year, how-
ever, might have had a different symp-
tom profile and overall quality of life
than attenders, and therefore some de-
gree [of] selection bias is possible.”35

Explanation. In addition to the de-
sign and conduct issues relevant to the
generalizability of the RCT overall, sev-
eral PRO–specific limitations (includ-
ing both patient- and center-level char-
acteristics) may affect generalizability
of the PRO results. For example, if PRO
assessments are limited to a subgroup
of the main trial population, it is rec-
ommended to provide reasons why pa-
tients were excluded from the PRO
study (such as where appropriate trans-
lations were unavailable). If PRO data
are missing, it is particularly impor-
tant to discuss the potential reasons in
relation to the clinical context and im-
plications for interpretation, as well as
the interpretation of any supportive (eg,
sensitivity) analyses undertaken. Fur-
thermore, because many of the previ-

ously described methodological de-
tails of PROs assessment may affect the
RCT results, the potential influence of
these details on the interpretation of the
PRO findings is recommended where
suspected to be important.

Item 22. CONSORT 2010: Interpre-
tation consistent with results, balanc-
ing benefits and harms, and consid-
ering other relevant evidence.

PRO Elaboration: Patient reported
outcome data should be interpreted in
relation to clinical outcomes includ-
ing survival data, where relevant.

Example. “Patients who received ce-
tuximab experienced significantly less
HRQL deterioration and a longer time
before clinically significant deteriora-
tion occurred. These results are impor-
tant, because . . . although cetuximab
monotherapy . . . results in improved
overall survival, progression free sur-
vival, recurrence rates and disease con-
trol rate . . . the magnitude of these ben-
efits . . . was not large.”

Conclusion: “[C]etuximab offers im-
portant HRQL benefits and survival
benefits for pre-treated patients with ad-
vanced CRC.”36

Explanation. The clinical signifi-
cance of PRO results is often not dis-
cussed in RCT reports but should be in-
terpreted in relation to other important

clinical outcomes such as survival, es-
pecially in trials for which there are
clinically relevant trade-offs between
PROs and survival outcomes.37 Fur-
ther interpretation of PRO results may
include discussion of a minimal impor-
tant change or a responder definition
(if validated for the particular PRO in-
strument used in the study), compari-
son with other similar RCTs, or link-
ing the clinical significance of the PRO
results to the other trial outcomes such
as toxicity rates.

COMMENT
CONSORT PRO aims to promote trans-
parent reporting of RCTs in which
PROs are primary or important sec-
ondary outcomes. Improved report-
ing will facilitate interpretation of PRO
results for use in clinical practice, as de-
scribed in User Guides23,38 and inform
evidence synthesis and health policy.
Transparent reporting will facilitate
comprehension of limitations of the
data and potential sources of bias. The
primary trial publication is often the
only opportunity to report PRO data
such that it can be interpreted in the
context of the other clinical trial find-
ings. Presentation of PRO data in stand-
alone articles, which may be pub-
lished months or years after the main
trial report, can be a barrier to patient
reported outcome data uptake. There-
fore, we recommend that authors re-
port primary or important secondary
outcome for PRO results according to
the 5 new items described in this ar-
ticle in the primary publication and that
journals provide appropriate mecha-
nisms to facilitate optimal PRO report-
ing (for example templates and online
appendices). The CONSORT PRO
checklist also elaborates how specific
components of the existing CONSORT
2010 Statement may be implemented
in relation to PROs.

We encourage authors, peer review-
ers, and readers to use CONSORT PRO
in conjunction with the CONSORT
2010 Statement and other explana-
tion and elaboration articles (appro-
priate for the trial design, interven-
tion, and outcomes).1-3 The CONSORT

Table 3. Example of Treatment Effects on Quality of Life Outcomesa

Variable

Mean Change From Baseline
Treatment Effect

(95% CI)
P

ValueMedical Surgical

Treatment effects on quality of life outcomes at month 24b

QOLIE-89c

Overall 4.0 12.6 8.5 (�1.0 to 18.1) .08

Mental health 1.9 11.1 9.2 (0.6 to 17.9) .04

Epilepsy targeted 5.8 15.1 9.3 (0.2 to 18.3) .04

Cognitive 0.4 7.8 7.4 (�1.0 to 15.9) .08

Physical health 4.7 8.4 3.7 (�3.6 to 11.0) .31

QOLIE-89d

Overall 2.8 12.8 9.9 (2.2 to 17.7) .01

Mental health 1.7 11.4 9.8 (2.7 to 16.9) .009

Epilepsy targeted 5.1 15.5 10.4 (1.9 to 18.9) .02

Cognitive 0.1 7.8 7.8 (0.9 to 14.7) .03

Physical health 4.1 8.5 4.4 ( � .9 to 10.7) .16
Abbreviation: QOLIE-89, Quality of Life in Epilepsy 89.
aAdapted from Engel et al.31

bValues are mean changes from baseline adjusted for side of ictal onset and the baseline value of the outcome variable
using a repeated-measures analysis of covariance model; see Statistical Analysis. Treatment effect refers to the dif-
ference in adjusted mean change between the surgical and medical groups.

cAll available data included, intention-to-treat analysis.
dData obtained after surgery excluded for medical group participants.
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Group is considering consolidating
some of the guidance statements, to fa-
cilitate uptake by authors who may find
the number of available checklists dif-
ficult to implement.

In this extension we make reference
to important or key secondary out-
comes, which may be defined as pre-
specified PRO domains in the protocol
that have hypothesized effects or for
which the statistical power and sample
size may have been taken into account.
It is recognized that these definitions are
notwidelyusedandmorework is needed
to provide standardized terms for sec-
ondary outcomes (clinical and PROs)
(eBox). A further issue that arose dur-
ing the consensus meeting is that the
PRO extension to item P12a, “Statisti-
cal approaches for dealing with missing
data explicitly stated,” is relevant for
other RCT outcomes. We encourage au-
thors to consider reporting this type of
information for all outcomes.

We developed CONSORT PRO rig-
orously according to current stan-
dards for developing reporting guide-
lines.9 Like other reporting guidelines,
the development of CONSORT PRO is
a work in progress. We will continue
to monitor the literature to help guide
us in any further development of this
CONSORT extension. Similarly, we en-
courage readers to provide feedback re-
garding this reporting guidance and
how it might be further refined.

We encourage journals to modify their
“Instructions for Authors” to endorse the
CONSORT PRO extension. We plan to
disseminate CONSORT PRO to jour-
nals currently known to endorse
CONSORT 201039 and other relevant
groups, such as the EQUATOR Net-
work.40 We plan to evaluate whether the
CONSORT PRO extension is having its
intended effect, namely improved com-
pleteness of reporting RCTs in which
PROs are a primary or important sec-
ondary outcome.

Finally, although these guidelines fo-
cus on PRO reporting, the design of
trials assessing PROs may also be im-
proved. We recommend that trialists
consider the useful guidance from the
US Food and Drug Administration

(FDA) on the development, valida-
tion, and implementation of PRO mea-
sures and their analysis in RCTs.5 Tri-
alists should consider PRO-specific
protocol requirements in relation to the
FDA guidance and more general rec-
ommendations on RCT design from the
Standard protocol Items: Recommen-
dations for Interventional Trials
(SPIRIT) initiative.40,41
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