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EDITORIAL

Reflections on ISPOR’s Clinician-Reported Outcomes
Good Measurement Practice Recommendations

Characterizing treatment benefit in terms that are meaningful
and operationally sound is not only fundamental to clinical
science but also essential to the credibility and clarity of the
communication of this vital information. In this second report by
the International Society for Pharmacoeconomics and Outcomes
Research Task Force (TF) for Clinical Outcome Assessments
(COAs), a clear conceptual foundation is provided for the devel-
opment and evaluation of three types of clinician-reported out-
come (ClinRO) assessments: reading, rating, and clinician global
assessments [1].

Moreover, two additional terms of importance to the COA
scientific community are discussed in the context of ClinROs: end
points and biomarkers. The report emphasizes an important and
often trivialized distinction between a COA and an end point. End
points define how a COA is used to evaluate treatment benefit,
analyzed to determine differences between groups, and inter-
preted to convey how any group differences reflect benefits in
how patients feel, function, or survive. Furthermore, biomarkers
are discussed as offering potentially useful information to clin-
icians when making a ClinRO assessment. When biomarkers are
the sole determinant factor of a clinical decision, however, they
are not ClinROs.

Good measurement practice (GMP) is elucidated via eight key
areas: 1) defining the context of use; 2) identifying the concept of
interest measured; 3) defining the intended treatment benefit in
how patients feel, function, or survive, as reflected by the ClinRO
assessment, and evaluating the relationship between the
intended treatment benefit and the concept of interest; 4)
documenting content validity; 5) evaluating other measurement
properties once content validity is established (including intra-
and interrater reliability); 6) defining study objectives and end
point(s) objectives, defining study end points, and placing study
end points within the hierarchy of end points; 7) establishing
interpretability in trial results; and 8) evaluating operational
considerations for the implementation of ClinRO assessments
used as end points in clinical trials.

In their report and recommendations, the ClinRO TF authors
have thoughtfully detailed many key considerations for good
measurement practices, including clinical case examples to
illustrate their points. Although the important conceptual and
qualitative matters emphasized in defining the context of use
(GMP 1) and in identifying the concept of interest (GMP 2) are
indeed helpful in setting a solid foundation, the last six of these
GMPs could benefit from moving beyond conceptual and clinical-
qualitative case examples to also include some fundamental
quantitative perspective with specific technical considerations
matched directly to each recommended measurement practice.
This, we believe, would strengthen the value and applied prac-
tical relevance of this important TF report.

For defining the intended treatment benefit reflected by the
ClinRO (GMP 3), the report points out that most ClinRO assess-
ments are indirect assessments of treatment benefit, and, there-
fore, an understanding is needed about the relationship between
the ClinRO assessment’s measured concept of interest and the
meaningful health aspect of how patients feel, function, or
survive. The relationship here should be based on the consis-
tency of ClinRO and patient-reported outcome (PRO) scores, not
their absolute agreement, because previous research in various
diseases has highlighted discrepancies between patient and
physician ratings of disease severity, with physicians tending to
underestimate or underreport symptoms compared with patient
reports [2].

Correlational and regression analyses of the ClinRO measure
and a relevant PRO measure, which directly assesses treatment
benefit, can provide the needed linkage. Although such correla-
tion analyses would be informative, the magnitude of correlation
at baseline is not expected to be sizable (and can be quite small)
due to the typically restricted range of scores on both measures
when a homogeneous sample of patients is assessed before
treatment intervention. For this reason, postbaseline (or change
from baseline) correlations would be preferred.

To capitalize on all available data from longitudinal measure-
ments (baseline and all postbaseline assessments) on ClinRO and
PRO assessments, their relationship can be evaluated using a
repeated measures model with a suitable PRO measure as the
outcome (or dependent variable) and the ClinRO as the predictor
(regressor), with data pooled across all treatments. For example,
it would be useful to know that a certain level or score on a
ClinRO measure corresponds (on average) to a certain level or
score on the PRO measure, with descriptors belonging to the
response categories of both measures being used to enrich
interpretation.

Furthermore, mediation modeling can be used to identify and
explain the observed relationship between treatment group as
the predictor and ClinRO of interest as the outcome at a given
time point when a relevant PRO measure (which directly assesses
how patients feel or function) is considered as the mediator
variable. From this set of relations, pertinent questions can be
addressed regarding what proportion of the total effect of treat-
ment benefit on the ClinRO measure constitutes an indirect effect
mediated through the PRO measures (the mediator) and what
remaining proportion constitutes a direct effect (which repre-
sents all other possible effects other than those attributed to the
mediator) [3].

For documenting content validity (GMP 4), the TF report notes
that multifaceted items on a ClinRO can pose particular chal-
lenges, such as lack of clarity or justification on combining its
different components. Confirmatory factor analysis can help in
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this regard by providing evidence regarding whether the ClinRO
measurement model fits the data and, for example, whether it is
appropriate to equally weight the items belonging to the ClinRO
measure [4]. The point here is that content validity of the ClinRO
assessment can be supported with suitable quantitative methods
such as confirmatory factor analysis.

Regarding the evaluation of intra- and interrater reliability
(GMP 5), the report recognizes that standardized and uniform
training of clinician-raters is paramount at the clinical design
stage to maximize agreement between different raters on the
same set of patients at a given time (interrater reliability) and
within a given rater for the same set of stable patients across
time (intrarater reliability). At the psychometric analysis stage,
the report appropriately recommends intraclass correlation and
limits of agreement, which should be considered for continuous
variables (or variables treated as continuous). It should be borne
in mind, however, a family of intraclass correlations (not just
one such correlation) exists, and which one is correct to use
depends on the situation; using the incorrect intraclass correla-
tion could be misleading [5]. Two major considerations for
selecting the right intraclass correlation are 1) whether interest
centers on only the raters in the study or a random sample of all
possible raters (where the study raters are considered represen-
tative); and 2) whether interest centers on absolute agreement
in rater scores or merely on their consistency (ranking). For
ClinROs in this context, attention usually centers on absolute
agreement (which is typically lower than consistency) among
all possible raters. Like intraclass correlations, kappa statis-
tics (which reflect chance-corrected agreement) for discrete or
categorical variables have their own versions (simple and
weighted) [6].

The application of ClinRO measures invites the more frequent
use of generalizability theory in evaluation of their measurement
properties—specifically on the accuracy and reproducibility of ClinRO
assessments—thereby providing evidence for having (or not having)
confidence in a ClinRO measure. Especially useful for quantitative
ratings from ClinROs, generalizability theory concentrates on the
dependability of measurements and enables multiple sources of
error in a measurement to be estimated in a single analysis [7,8].

Suppose, for example, that a noninterventional methodologic
study is to be undertaken to assess and quantify the reliability of
a ClinRO measure before it is considered in a clinical trial. The
study is to have multiple clinical raters scoring the same set of
patients at multiple time points. In this repeated measurement of
rating scores over time by different clinicians, a generalizability
study can address several facets of the reliability of ClinRO
measurement. This involves a comparison of the measurements
of all patients as performed by different clinicians, across clin-
icians but not across time (i.e., interrater reliability); a compar-
ison of one measurement by one clinician with another
measurement by another clinician, across clinicians and time; a
comparison of measurements performed over time by the same
clinician, across time measurements but not across clinicians (i.
e., intrarater reliability); and whether higher reliability is obtained
by using the average of multiple measurements of a patient by
one clinician or by using the average of one measurement by
different clinicians, which can be used to make a decision in the
planning of a subsequent (decision) study.

Regarding study objectives and end points within the hierarchy
of end points (GMP 6), we concur with the guidance to be judicious
regarding the role and position of the targeted ClinRO measure in
establishing a hierarchy of all the end points chosen. The inferential
testing of ClinRO for treatment effect can be based on the previous
recommendations for PRO measures regarding adjustment for the
multiplicity of end points intended for a label claim [9].

Among the most useful and efficient approaches include the
gate-keeping method, which prespecifies a sequence or order of

testing (a hierarchy) of comparisons that should first be satisfied
before others are considered for testing. If the order of impor-
tance for a set of measures, which may include one or multiple
ClinRO measures, is uncertain, then alternative approaches like
the step-up method can be applied after the previous set of end
points meet the gate-keeping criteria.

The authors also make a good point about a composite
outcome, which may include at least one ClinRO measure. The
advantages of such a multicomponent end point are that it may
increase statistical precision of a treatment effect if this end point
is correctly identified, may help to overcome the dilemma of
which end point should be primary, and may deal with the
multiplicity issue in an efficient manner. Disadvantages may
arise, however, when the composite is not correctly identified or
when its constituent components do not align with each other. A
fundamental issue with a composite outcome is that its indivi-
dual components must be associated with the primary objective.
When this relationship is suspect, the interpretation of the
composite outcome is also suspect. Components should be
measurable concepts that can sensibly be added together as
being aspects of the same underlying construct of treatment
benefit, and interpretation is easier if the composite can fall
under the rubric of a single name [10].

For establishing interpretability in trial results that have used
ClinRO endpoints (GMP 7), the report gives this due emphasis.
The same set of approaches for interpretation of PRO measures is
also applicable for the interpretation of ClinRO measures as
ratings [3]. For this purpose, two broad approaches—anchor
based and distribution based—are available to enrich the under-
standing and meaning of ClinRO measures.

Anchor-based approaches include percentages based on
thresholds, criterion-group interpretation, content-based inter-
pretation, and clinical important difference. In addition to being a
potentially useful secondary outcome, a clinical global assess-
ment (like a patient global assessment) can serve as a useful
anchor if it can be clearly interpreted and bears an appreciable
correlation with the targeted ClinRO. Distribution-based
approaches include effect size, probability of relative benefit,
and responder analysis and cumulative proportions.

For a clinically important difference, an approach that uses all
available longitudinal data involves a repeated measures model
with the ClinRO of interest as the outcome (dependent) variable
and a suitable PRO or another separate ClinRO measure as the
anchor predictor. A clinically important difference in the ClinRO
can be defined as the difference that corresponds to a one-
category change on the anchor [3]. Mediation modeling can also
help with interpretation by providing a framework to simulta-
neously assess the interrelationships of different variables (e.g.,
ClinRO, PRO, treatments).

The authors provide several insights regarding operational
considerations of ClinROs (GMP 8). Nonetheless, one considera-
tion not mentioned is the migration of ClinROs from paper to
electronic administration. As with ePROs, the extent of validation
for eClinRO depends on the level of modification (minor, moder-
ate, or substantial) [11]. With eClinROs, however, two additional
categories of classification should be considered—functional
adaptation and instructional adaptation—because the clinician
is likely to have a prior knowledge base associated with the
disease indication, scale being used, and electronic devices [12].

A functional adaptation represents a change that allows the
item to be administered in an electronic format—for example,
use of radio buttons rather than circling a response or the
addition of comment boxes to capture information. An adapta-
tion of instructions refers to the addition of instructions from the
training or administration guidelines, instructions not previously
included in the paper scale, to increase the likelihood that scale
administrators are following appropriate scale conventions (e.g.,
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the addition of previously established guidelines, such as an
instruction from the scale manual informing the clinician to read
the question verbatim). Having more specific and better standar-
dized instructions may help to ensure greater interrater relia-
bility. The addition of such standardization to an electronic scale
can therefore be considered a positive enhancement.

In conclusion, we applaud this International Society for
Pharmacoeconomics and Outcomes Research TF work in produ-
cing this report that elucidates, delineates, and illustrates key
principles of emerging GMPs for the development and assess-
ment of ClinROs. In doing so, minimization of measurement error
on the concept of interest and lucid interpretation of study
results become more of a reality. These measurement practices
will provide a solid foundation for future development and
guidance on ClinRO assessments in clinical trials as the recom-
mendations given evolve with more research and experience.
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