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Patient-reported outcomes Method: To evaluate the FDA and EMEA PRO guidelines, 47 expert responses to the FDA

Regulatory guidance guidance were qualitatively reviewed. Two reviewers independently extracted data from

Health-related quality of life these letters and checked these responses to warrant consistency and agreement in the

evaluation process. A PubMed literature review was systematically examined to obtain sup-
porting evidence or related articles for both the guidance documents.
Results: Generally, there is agreement between regulatory authorities and the research
community on the contents of the FDA and EMEA PRO draft guidance. However, dis-
agreements exist on significant philosophical topics (e.g. the FDA focuses more on con-
ceptual models and symptoms than the EMEA) and design topics (e.g. the FDA is more
restrictive on issues of recall bias, blinding of oncology trials and degrees of psychomet-
ric validation than researchers and the EMEA). This could influence the approval of PRO
claims.
Conclusion: PRO guidance from the EMEA and FDA has been valuable, and has raised the
profile and active debate of PROs in oncology. However, our review of the current opin-
ion shows that there are controversial aspects of the guidance. Consequently, greater
latitude should be given to how the guidance is interpreted and applied.
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1. Introduction

In the recent years, the use of patient-reported outcomes
(PROs) has increased significantly." HRQOL measures involve
subjective patient assessment or evaluation of important as-
pects of well-being® that are affected by current disease
and/or treatment. Prominent examples of cancer-related
HRQOL tools are the EORTC QLQ-C30 and the Functional
Assessment of Cancer Therapy General (FACT G).>*

Recently, the Food and Drug Administration (FDA) intro-
duced the umbrella term PRO and attempted to standardise
PRO use to provide a more systematic treatment-review pro-
cess. For this reason, the FDA released draft guidance on
PRO measures in February 2006: Guidance for Industry. Patient-
Reported Outcome Measures: Use in Medical Product Development
to Support Labeling Claims.®> Also, the European Medicines
Agency (EMEA) produced a reflective paper of regulatory guid-
ance for the use of HRQOL measures in the evaluation of
medicinal products in cancer in July, 2005.6

However, despite considerable effort to develop guidelines,
it is not entirely clear what evidence the regulatory bodies
would require in supporting claims when reporting PRO data.
To date, established PRO measures are criticised by the regu-
latory agencies, leading to rejection of many PRO labelling
claims.

The main objective of this paper is to review the current
opinion relating to the guidance, and to make recommenda-
tions based on our review.

2. Materials and methods

The aim of the study is to provide an overview of the current
opinion in relation to the two major guidance documents:
the FDA Patient-Reported Outcomes draft (2006) and the EMEA
HRQOL reflection paper (2005). A thematic qualitative ap-
proach was used to compare recommendations and require-
ments from each guidance. Written comments, invited by
the FDA and submitted to the FDA web site (Table 1), have been
reviewed. These reviewed responses related to the FDA guid-
ance were also considered in relation to the EMEA document.

In order to seek evidence in support of the statements or
recommendations within these regulatory guidance docu-
ments, a systematic literature search using PubMed was
undertaken from January 1990 to December 2007. This
searched for key words related to recurring issues which ar-
ose within the documents to identify scientific evidence to
clarify debatable issues. All searches were restricted to Eng-
lish language articles only. In addition, literature references
were checked to identify further evidence. Abstracts for major
conferences, e.g. ASCO (2005-2008) and ESMO (2005-2008),
were also reviewed.

3. Results

The FDA PRO guidance generated 47 written responses, total-
ling to 364 pages of comments, which are accessible on the
FDA web site. These comments mainly came from profes-
sional groups in both academia and the pharmaceutical sec-
tor (Table 1). No documents were found on the EMEA web

site about the EMEA HRQOL reflection paper, but the literature
search identified several studies (discussed later) that looked
at these guidelines. The search on PubMed and the search of
grey literature generated additional documents referred to in
the results below. The results are presented on the main the-
matic areas arising from the documents and from the re-
sponses to the documents. The comments’ numbers refer to
the authors who are listed in Table 1.

3.1. Conceptual framework and end-point model

According to the FDA guidance, PRO instruments must be
based on an appropriate and clearly defined framework. This
requires documentation of patient interviews, literature re-
views and expert clinical opinion in order to support the con-
cepts, domains and their associations (FDA, Section IV A, p. 7).
The EMEA briefly noted the importance of incorporating the
clinically relevant health-related domains of functioning that
impact on HRQOL (p. 3).

Additionally, a submission to the FDA should be supported
by an end-point model,” which displays an overview of the
relevant end-points in an RCT and their relationships by map-
ping the treatment benefit and appropriate claims. Such a
model should be hypothesis driven and incorporate a specific
perspective,® i.e. the FDA prefers researchers to pre-specify
expectations concerning the treatment impact, such as im-
pact on disease symptoms, and the scales by which these out-
comes will be measured. Some of the respondents who
commented on this FDA opinion agree with a conceptual
framework as a basis for PRO questionnaires (Comments 29,
33 and 36). Others suggested certain amendments, e.g. in its
definition (Comments 6 and 38), or emphasised the distinc-
tion between HRQOL and symptoms (Comments 28 and 44).
However, clearer guidance would be appreciated on the type
of empirical data that need to support the conceptual frame-
work (Comments 13 and 14), and two respondents recom-
mended that the FDA should clarify that a conceptual
framework precedes empirical analyses and may change dur-
ing the validation process (Comments 15 and 20). Some
respondents (Comments 10 and 34) questioned if a concep-
tual framework is needed in the manner the FDA stipulates
(e.g. in a diagram).

3.2 Patient involvement in instrument development

The FDA aims to review instrument development to deter-
mine whether an adequate number of patients have sup-
ported the opinion that the specific items in the instrument
are adequate and appropriate to measure the desired con-
cept(s) (FDA, Section IV B, p. 10). No EMEA position is given
on this issue. It is unclear what the appropriate number of
patients involved in item generation ought to be according
to the FDA. Eight respondents raised the question of how
the FDA will evaluate if the sample size of patients, used in
questionnaire generation, is adequate (Comments 8, 11, 15,
22, 24, 30, 39 and 43). One respondent (Comment 20) stated
that item generation often involves small numbers of
patients.

In addition, the characteristics of patients participating in
early questionnaire development should match the charac-
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teristics of the target population. The FDA plans to compare
the patient population used in the PRO instrument develop-
ment to the study populations enrolled in clinical trials
(FDA, Section IV B, p. 9). The EMEA made no related state-
ments on this matter. Ten respondents were of the opinion
that population comparisons using the list of specifically
age, sex, ethnic identity and cognitive ability are too specific
(Comments 9, 19, 20, 21, 23, 29, 30, 34, 39 and 43). Many
respondents argued that while the pertinent characteristics
should be determined and compared, these might be differ-
ent from those listed by the FDA (e.g. disease type and disease
severity).

3.3.  Multi-domains versus single domains: making PRO
claims

The FDA and the EMEA stated that general PRO claims should
be based on and supported by improvement in all domains
(FDA, Section IV A, p. 8) or at least in the most important do-
mains (EMEA, p. 3). Specific claims based on individual items
may be proposed, though only if these single items are vali-
dated for this purpose and pre-specified in the Statistical
Analysis Plan (SAP). Twelve respondents criticised or ques-
tioned this requirement in various ways. For example,
patients may not be impaired in all domains (Comments 1,
43), and therefore, an improvement in the totality of domains
is not deemed feasible. A flexible approach is preferred that
requires improvement in the most important domains (Com-
ment 15), and no trend towards worsening for the other
domains (Comment 37). Furthermore, it was suggested that
a single component could be the basis of a general claim
(Comments 10, 29, 32 and 41), and one respondent stated it
should be pre-specified in the Statistical Analysis Plan
(Comment 34). Several respondents needed more details on
this issue (Comments 13, 24, 34 and 39).

3.4.  Recall period

An appropriate recall period is required when assessing the
effects of treatment on oncology PROs. The FDA argues for
the measurement of the current state (Section IV B, p. 11).
In contrast, the EMEA made no statements on a recall period.
There is a consensus among respondent views that averaging
experience over a period of days does not necessarily invali-
date measurement (Comments 12, 14, 15, 18, 19, 21, 23, 24,
32, 34, 39 and 40): e.g. it can be valuable to measure patient
evaluation of change over time (Comments 1, 10 and 36). Be-
sides, the current state assessments over a longer period of
time may include bias as well: e.g. caused by response shift
(Comment 11). Two respondents (Comments 20 and 32)
agreed that a ‘current state’ approach gives rise to data being
influenced to too high an extent by the extremes of patient
state. Indeed the current state can also be influenced by the
use of concomitant medications. Furthermore, symptoms
are believed to be appropriate for the current state assess-
ments while instrumental activities of daily living may not
be appropriate for current state measurement (Comment
20). Several respondents considered that the guideline may
be too prescriptive or too general (Comments 11, 12, 19, 21
and 26) or contradictory to the previous FDA advice (Com-

ment 22). The choice of recall period should depend on the
type of disease (Comments 12, 19, 20 and 43), the question
asked (Comments 19, 24 and 43) and the situation related to
patient health and disease (Comment 15). Moreover, the
FDA opinion on a recall period was believed to be unsup-
ported by consistent or sufficient evidence (Comments 12,
15, 23, 24, 41 and 43). However, three respondents did agree
with the FDA proposal of the current state measurement
(Comments 7, 17 and 28).

Previously published research addresses the accuracy of
recall in pain patients®™ and shows variability in the results.
Certain researchers claimed retrospective perception of
change may not be accurate due to recall bias.'®'® Other
researchers considered recall of experience to be equivalent
to assessment of the current state’*°?, concluding that mea-
surement error and significant regression effect are the main
concerns in momentary measurements.?

3.5.  Reliability and validity

The FDA guidance emphasised test-retest reliability as the
most important reliability type, while internal consistency
may be used in the absence of the test-retest reliability (Sec-
tion IV C, p. 18). EMEA did not address this topic. Eight respon-
dents did not fully agree with the FDA: measuring test-retest
reliability may be inappropriate or not feasible in some cir-
cumstances, and may be replaced by other reliability tests,
e.g. internal consistency reliability (Comments 10, 11, 15, 23,
28, 29, 36 and 41). One respondent (Comment 6) noted that
evidence is lacking for this FDA opinion.

Further, the FDA recommended that content-related valid-
ity should be addressed by providing evidence that items and
response options are of a relevant and comprehensive nature
with respect to the concepts that should be measured (Section
IV C, p. 16). Evidence should contain a documentation of the
issues abstracted from the literature; interview processes
involving patients and healthcare providers (including inter-
view transcripts) and information relating to the addition or
deletion of items. Construct validity determines the extent
to which items, domains and concepts relate to one another,
supported by item-scale correlation analyses. Finally, predic-
tive validity, the ability to predict the future outcomes through
patient characteristics with prognostic value, is on the FDA list
of psychometric properties (Section IV C, p. 16). However, it is
questioned if this type of validity should be obligatory evi-
dence in a submission to the agencies. Seven respondents
agreed that flexibility is important with respect to the predic-
tive validity (Comments 15, 18, 19, 21, 24, 39 and 43), since it
may be unrealistic in some PROs, especially in new instru-
ments. Our PubMed literature review showed the documenta-
tion of psychometric characteristics (e.g. construct validity) to
be of great importance when trying to obtain FDA approval.®
However, it would be appreciated if the FDA would emphasise
that the demonstration of all measurement properties is an
‘ideal’ rather than a ‘requirement’ (Comment 34).

3.6.  Ability of PRO measures to detect change

An instrument should detect changes in outcome measures
if relevant clinical changes have occurred. For this reason,
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evidence must be documented showing the degree to which
the PRO instrument detected expected changes in values that
are thought to have changed (part IV C, p. 18). This point was
not debated significantly.

3.7.  Interpretability of PRO measures

A Minimum Important Difference (MID) can be generated by
applying a variety of methods, e.g. an anchor-based or a dis-
tribution-based approach or an empirical rule (FDA, Section
IV C, p. 19). The EMEA stated that a MID ‘should be based
upon a combination of statistical reasoning and clinical judg-
ment’ (p. 5).

Respondents believe that MID should not be referred to as
the only method for interpretability (Comments 34 and 35):
some argued that it is not an exact science and has no clear
evidence base (Comments 6 and 9). Three respondents explic-
itly agreed with the way the FDA proposes to establish a MID
(Comments 14, 25 and 38). Some respondents advocated an
anchor-based approach (Comments 8, 9, 14 and 41). Several
respondents agreed on the additional value of input from pa-
tients or the clinical and research communities (Comments
25, 26, 29, 37 and 41), not using mathematical procedures
alone (Comment 34). Although Sloan et al.”” believe that com-
bining these perspectives is favourable, they recognise that an
even broader notion of HRQOL can be useful for the determi-
nation of clinically significant changes. Clarification is needed
if MID refers to a ‘between-group’ change, a ‘within-group’
change or a ‘within-patient’ change (Comments 8, 12, 30, 35
and 36). The question arose as to when to use which approach:
the MID or the responder analysis approach (Comment 15) and
which one is the preferred methodology for the FDA (Com-
ment 22). Joly et al.”® note that the majority of advanced can-
cer RCTs (81%), published from 1994 to 2004, compute group
differences. Nevertheless, they advocate defining a palliative
response (i.e. observing the individual responder proportion),
since HRQOL is the perception of an individual and not of a
group. Finally, other respondents argued for the FDA to adopt
a flexible approach towards the development of MID ap-
proaches (Comments 18, 21, 23 and 43), and some respondents
noted that the MID can be influenced by many factors such as
patient characteristics, the degree of the disease severity and
finally how effective the therapy is (Comments 11, 14 and 39).

3.8.  Blinding and randomisation related to PRO studies

According to the FDA (Section V A, p.23), open-label studies, in
which patients and investigators are aware of the assigned
therapy, are rarely credible. Open-label studies are also not
recommended by the EMEA (p. 5). Many respondents chal-
lenged the FDA view: a majority believe that blinding in oncol-
ogy clinical trials is hardly feasible in some circumstances
(Comments 11, 12, 18, 22, 25, 32, 38, 39, 41 and 43) and
required flexibility here (Comment 21). Current open-label
studies are not by definition believed to provide invalid data
(Comments 20, 23, 24, 26 and 43). It is even stated that non-
blinded, naturalistic trials may give rise to more valid esti-
mates than rigorously blinded or open trials.®

One of the five sources of bias as to why, up to date,
HRQOL-based efficacy claims were disapproved by the FDA

is believed to be the lack of randomisation.?° In general, the
procedure of randomisation seems to be commonly applied
in the current oncology RCTs. Respondents and the EMEA re-
leased no significant statements.

3.9. Statistical concerns

A SAP should address the methodology of handling the miss-
ing data: a range of methods for doing this are listed by the
FDA (Section VI D, p. 29). Also, the EMEA stressed the impor-
tance of discussing the missing data in the study design (p.
4). Many respondents replied in various ways, e.g. addressing
inadequacy of worst-case scenario (Comments 18, 34, 37 and
43); complete case analysis (Comment 13); imputation meth-
ods (Comments 34, 36 and 41); the importance of advance
methods such as mixture models or joint/shared parameter
models (Comment 41) and the prevention of missing data by
means of electronic collection by PRO methods (Comments
17, 28 and 44). Although a statistical correction can be ap-
plied, prevention through careful study design and execution
is believed to be the best approach,’ as well as ensuring,
where possible, that the reasons for the missing data are cap-
tured. At least one respondent agreed on flexibility (Comment
18) in dealing with analysis. In addition, there was agreement
about the pre-specification of methods in the SAP or protocol
(Comments 23 and 38).

Further, the pre-specification of a sequence of testing, or a
hierarchy of comparisons that need to be satisfied before oth-
ers are considered for testing, is recommended in order to
control for substantial increases in type I error (FDA, Section
VI B, p. 27). According to the EMEA, multiplicity in PRO assess-
ment may be overcome by the pre-specification of a subset of
HRQOL domains, correction of p-values, hierarchical testing
or global test procedures (p. 5). Three of five respondents
advocated greater flexibility with respect to post-hoc or ad-
hoc analyses. Such analyses are believed to offer additional
value in identifying unanticipated patient benefit and in bet-
ter clarifying results (Comments 15, 21 and 43). Other com-
ments concerned the wish for clearer guidance (Comments
13 and 20).

The sample size used in a trial should depend on several
factors, e.g. the number of end-points and the decision rule
for success (FDA, Section VI B, p. 27). Generally, according to
the EMEA (p. 5), the number of patients necessary to support
the change in the primary end-point is sufficient to test for
PRO change. However, Joly et al.'® believe that most studies
are not powered for PROs, since sample sizes are typically
based on only one end-point. Three of five respondents noted
that a sample size should be driven by primary PRO scales
when PRO studies are conducted (Comments 32, 39 and 41).

3.10. Modification of instruments

The FDA announced that revised instruments should be
viewed as different from the original, and therefore additional
validation studies are recommended (Section IV D, p. 20). The
EMEA guidance contains no statements on this topic. Many
respondents argued that this FDA requirement is too restric-
tive (Comments 11, 14, 15, 23, 26, 35, 41 and 43) and may lead
to the stagnation of instrument development (Comment 40).
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Re-validation studies were found to be unnecessary in the
case of relatively minor modifications, such as revisions in
wording and differences in disease severity levels (Comments
1,9, 12, 19, 24, 28, 32, 34, 39 and 44). Cognitive debriefing tests
might be sufficient for these relatively small changes (Com-
ments 11 and 34). It was advised that the level of modification
should provide the best guide to the extent of re-validation
that is required (Comments 13, 18, 20, 25 and 29).

3.11. Translations

The FDA guidance on PRO translations recommends instru-
ment developers provide evidence that the methods and re-
sults of the translation process were adequate to warrant
the validity of the responses. Accepted standards for transla-
tion and cultural adaptation must be applied to support their
validity (FDA, Section IV D 5, p. 21). The EMEA released no
translation statements. Respondents questioned what the
generally accepted standards are (Comments 15 and 25),
and expressed a wish for additional translation guidance
(Comment 1). Five respondents doubted whether full valida-
tion should be required for each new translation (Comments
11, 22, 34, 36 and 40). Recently, Acquadro et al.*! have stated
that a multi-step approach gives rise to high-quality
translation.

4, Discussion

In oncology phase III RCTs and registration trials, PROs are
increasingly used for providing information about HRQOL in
patients who undergo new treatments. Both the FDA and
EMEA increasingly appear to be willing to accept PROs in sup-
port of medicinal labelling claims or in the evaluation of med-
ical products such as cancer drugs.

The views of the FDA on PROs could be described as exten-
sive, with detailed requirements and a restrictive nature. The
EMEA has provided more global statements and broad advice
which suggests that researchers should use the best available
evidence and current standards in their trials. Another point
of difference in PRO guidance from both agencies is the FDA’s
emphasis on the need for end-points that reflect direct conse-
quences from disease and treatment and on the requirement
for simple and easy to measure end-points such as symp-
toms, whereas the EMEA’s focus goes beyond symptoms and
includes HRQOL. Despite this, no major fundamental con-
tradictions have appeared.

Although the attention on PROs has increased, PRO end-
points have infrequently contributed to oncology product-ap-
proval to date. This was found in studies addressing regula-
tory approvals of oncology products with PRO (HRQOL)
statements in their label claims.?**

Also, former approvals with PRO claims do not reflect the
current FDA and/or EMEA requirements or accepted current
thinking. Consequently, no insight can be drawn from these
earlier approvals, and therefore, they should not serve as
examples for future submissions with PRO components.

Our review takes into account FDA and EMEA regulations
as well as the perspectives of other key stakeholders, e.g. aca-
demia and pharmaceutical sectors. The guidance shows that

it is important to provide sufficient documentation to support
the PRO submission. Furthermore, systematic and ongoing
correspondence with the regulatory authorities during the
development process of a trial design and/or a PRO question-
naire is of major importance. Also, well-defined and hypoth-
esis-driven end-points should be chosen that clearly reflect
treatment benefit for the FDA. While the FDA appears to focus
much on specific end-points such as symptoms, the EMEA ap-
pears more likely to accept domains such as overall health-re-
lated quality of life and functioning domains. Several issues
remain unclear including the need for the FDA end-point
model, describing the relationships among end-points, and
a conceptual framework. Patient input in item generation
should be demonstrated, but the extent to which interviews
must be documented and the exact number of patients incor-
porated are unclear. The recall period chosen in the FDA guid-
ance was heavily criticised by respondents. A substantial
section of the research community argues that the FDA guid-
ance is too prescriptive on this issue and is lacking evidence
for much of the recommendations related to the recall period.

Regulatory agencies such as the FDA are likely to criticise
the ability of the questionnaire to support certain label
claims. Therefore, care should be taken with the psychomet-
ric evidence of each single scale by showing its validity and its
ability to independently support a claim. Since improvement
in all domains is frequently unrealistic, sponsors should pro-
pose specific claims, not merely broad claims, pre-specified in
the protocol or the SAP. Several methods can be used in order
to generate a MID, since the regulatory guidelines maintain
flexibility in this matter. A preference exists to involve opin-
ion from the clinical perspective, as supported by the EMEA
and respondent statements. Therefore, an approach that inte-
grates clinical and mathematical input should find support
from the regulatory agencies. An acceptable statistical prac-
tice includes the pre-specification in the SAP of the way the
missing data will be handled, the plan for coping with multi-
plicity and issues concerning sample size. Translation proce-
dures required by the FDA PRO guidance are not explained in
great detail, but following international standards should be
adequate.

The FDA PRO regulatory guidelines are found to be strin-
gent for well-established PRO or HRQOL measures with a long
history of effective use and significant evidence of real world
validity: it is questioned to what extent the existing question-
naires are supposed to meet the draft regulations, even with
decades of supporting evidence (Comments 9, 15, 19, 23, 24,
26, 30, 34 and 37). An example of a widely used European
questionnaire is the EORTC QLQ-LC13, a 13-item lung can-
cer-specific module - developed alongside the EORTC QLQ-
C30%* - capturing cancer-associated symptoms and therapy
side-effects.?” The generation of these measures included pa-
tient input, i.e. a certain number of patients for several devel-
opment phases, and ensured population representation.
Overall, they were developed to standards the FDA and EMEA
note.”*? However, given the current guidelines, the FDA may
incorrectly question the EORTC QLQ-C30 and the lung module
and other major, well-established tools (e.g. FACT) given they
were developed decades before the new guidelines were is-
sued. Not all documentations the FDA may request will be
maintained by all established instrument developers. In the
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case of the EORTC QLQ-C30, there were no concerns relating
to recall bias in thousands of trials involving 10,000s of pa-
tients carried out over several decades.?® Hence, the FDA must
take a much more liberal view of its guidance on such factors
as present state assessment and recall period.

Our review has limitations. Specifically, qualitative evalua-
tions of the data were made on the basis of submitted letters
to the FDA web site. Some respondent comments may have
included vague statements, and therefore are difficult to
interpret or to include in this review. The use of two indepen-
dent reviewers and a third arbitrator has limited the potential
for bias, although an element of subjective interpretation was
required. Furthermore, due to word limit restrictions, only the
major themes were addressed.

In conclusion, broadly, oncology researchers and clinicians
have welcomed the FDA PRO draft guidance and the EMEA
HRQOL reflection paper. These documents are considered
important steps towards the acceptation and appreciation of
patient viewpoint, and the creation of significant evidence
in the drug approval process. Nevertheless, continued dia-
logue and future FDA PRO guidance improvements on the
key methodological issues raised in our review will help make
PROs an important element in the fight to improve patients’
HRQOL.
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