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On October 13, 2009, the third in a series of meetings to
discuss endpoints in ophthalmic clinical trials was held at

the National Institutes of Health (NIH). This event, about patient-
reported outcomes (PROs), was an opportunity for the vision
community and the U.S. Food and Drug Administration (FDA) to
meet and discuss the FDA requirements for adding new endpoints
to the evaluation of ophthalmic treatments and products. The
meeting was attended by researchers, clinicians, policymakers,
and representatives from industry and vision associations. The
first two meetings, in 2006 and 2008, were held to discuss end-
points and clinical trial strategies for evaluating new treatments
for age-related macular degeneration (AMD) and diabetic retinop-
athy and glaucoma treatments, respectively.1,2

The objectives of this conference were to provide defini-
tions of PROs, to describe the importance of PROs, to assess
what is known and what should be known about PROs in
ophthalmology, to provide insights on how the FDA evaluates
development and validation of PRO instruments, and to report
on clinical trial design issues relevant to PROs. An ancillary
issue was the use of PROs in labeling claims and patient-
information materials.

The meeting was organized by the Association for Research
in Vision and Ophthalmology (ARVO) and co-chaired by Rohit
Varma, MD, PhD, Frederick Ferris, MD, and Neil Bressler, MD.
Representing the FDA were Laurie Burke, RPh, PhD, Wiley
Chambers, MD, Malvina Eydelman, MD, Danica Marinac-Dabic,
MD, PhD, and Päivi Miskala. All participants and their affilia-
tions are shown in the box on page 6096).

Growing evidence indicates the importance of vision-re-
lated PROs in clinical trials for evaluating medical drugs and
devices, not only for medical product labeling, but also to
expand the understanding of clinical trial outcomes.3–7 Al-
though the FDA has incorporated labeling for PROs in areas
outside of ophthalmology, the issues and challenges relevant to
ophthalmology are just beginning to be understood.

Most clinical trials in ophthalmology use visual acuity mea-
sured by an eye chart to assess changes in vision related to
experimental conditions. However, as many clinicians and re-

searchers are aware, objective measurement of visual acuity
(and/or visual field) may not adequately describe the total
impact of a treatment on a patient’s visual world.

WHAT IS A PRO?

A PRO is a measurement of any aspect of a patient’s health
status that is reported directly by the patient, free of interpre-
tation by a physician, researcher, or other person. It is an
account of how the patient functions or feels relative to a
health condition or therapy. A PRO would measure any of the
following:

● Symptoms
● Symptom impact and functioning
● Disability or handicap
● Adverse events
● Treatment tolerability
● Treatment satisfaction
● Health-related quality of life

The European Committee for Medicinal Products for Hu-
man Use also defines PROs:

Any outcome based on a patient’s perception of a disease
and its treatment(s) scored by the patient himself is
called a Patient-Reported Outcome (PRO). PROs are a
large set of patient-assessed measures ranging from
single item (e.g., pain VAS, overall treatment evaluation,
and clinical global improvement) to multi-item tools.
Multi-item tools can be unidimensional measuring a
single well-defined concept such as specific physical
functioning or multi-dimensional questionnaires
measuring broad concepts such as psychological function
or health-related quality of life (HRQOL). In general
terms, PROs provide information on the patient’s
perspective of a disease and its treatment.8

Susan Vitale, PhD, MHS, describing PROs as a way to mea-
sure the impact of an intervention on aspects of patients’
health (e.g., signs/symptoms, ability to perform activities of
daily living, and psychological functioning), also emphasized
the importance of distinguishing PROs from quality of life
(QOL) and health-related quality of life (HRQOL). PRO is an
umbrella term that includes both QOL and HRQOL.

A PRO instrument intended to measure treatment efficacy
and to support medical product labeling claims generally re-
quires development and validation. Not all PROs are useful for
evaluating treatment efficacy for all conditions. The FDA as-
sesses the instrument’s appropriateness and competence to
evaluate treatment efficacy as a key trial endpoint on the basis
of a review of the clinical trial protocol and analysis plan, the
targeted labeling claims, the instrument’s content validity doc-
umentation, an evaluation of the other measurement proper-
ties (e.g., construct validity, reliability, and ability to detect
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change), and translation and cultural adaptation documenta-
tion for multinational studies.

DEVELOPMENT OF PRO INSTRUMENTS AND

VALIDATION ISSUES

The FDA realizes the value of the patient perspective when
evaluating treatment benefit of a medical product. To support
a labeling claim measured by a PRO instrument, the FDA would
hold the PRO instrument to the same standards as any other
labeling claim. According to FDA guidance, “…the determina-
tion of whether the PRO instrument supports an effectiveness
endpoint includes an assessment of the ability of the PRO
instrument to measure the claimed treatment benefit and is
specific to the intended population and to the characteristics
of the condition or disease treated.”9 PROs that are intended as
key clinical trial endpoints to determine treatment efficacy and
to support medical product labeling claims must be well-de-
fined and reliable.

A claim, by FDA definition, is a statement of treatment
benefit or comparative safety advantage. A claim can appear in
any section of a medical product’s FDA-approved label or in
advertising or promotion of medical products.

A treatment benefit refers to the impact of treatment on a
patient’s survival, functioning, and/or on how the patient feels.
Treatment benefit can be supported by comparing treatment
efficacy (e.g., improvement of symptoms) or safety (e.g., delay
in onset of treatment-related toxicity).

Päivi Miskala, MSPH, PhD, described some of the most
salient features in the development and validation of PRO
instruments. For labeling, as an example:

● The label must contain a summary of the essential infor-
mation needed for safe and effective use of the drug or device.

● The information must be informative and accurate.
● The label must be updated as new information becomes

available.
● It should contain no implied claims that have not been

substantiated by the clinical development program for the
particular medical product.

The FDA recognizes that some treatment effects are known
only to patients and that improvement in clinical measures
does not always translate into improvements in how a patient
feels or functions. PROs have been and are being used as key
endpoints in FDA-reviewed medical product trials, and they
have been and are being used as a primary basis for a medical
product approval in some clinical areas when appropriate.

A PRO measure to determine treatment efficacy requires
instrument development and validation. Rating scales should
be developed based on a hypothesis in which the numbers are
shown empirically to quantify a specific concept in the target
population. The concepts that are most often used to support
labeling claims relate to patient’s symptoms, signs, or an aspect
of functioning directly linked to disease status.

PRO instruments that are intended as key trial endpoints
require development and validation. The 2009 FDA Guidance
for Industry describes how the FDA reviews and evaluates PRO
instruments. This guidance outlines the specific instrument
development processes and attributes that may be helpful for
documenting an instrument’s content validity. These include,
item generation, collection method and instrument administra-
tion mode, recall period, and response options. The details of
these are included in the 2009 FDA Guidance for Industry on
PROs and are shown in an Appendix at http://www.iovs.org/
content/51/12/6095/suppl/DC1.
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The FDA reviews a PRO instrument by evaluating whether
it measures a well-defined concept that is supported by em-
piric evidence from qualitative research and psychometric
validation studies in the intended clinical trial target popu-
lation. The FDA evaluates whether the instrument is specific
for the clinical trial target population and for the target
indication that the sponsor is planning to pursue. The ade-
quacy of the measurement properties is important, espe-
cially content validity (see box).

Content validity documentation includes reports from
the literature, expert opinion, and patient input derived
from qualitative research (in-depth patient interviews or
focus groups, and cognitive interviews with patients). Pa-
tients who are included in the qualitative research should
represent the sociodemographic and clinical characteristics
of the intended clinical trial target population to the extent
possible.

The FDA evaluates content validity to determine whether
the instrument measures the concept(s) it is intended to mea-
sure and whether the concept(s) measured by the instrument
match the specific language targeted for a labeling claim.

The FDA, according to Dr. Miskala, generally recom-
mends that pain intensity, for example, be assessed via a
single-item, patient-reported, worst-pain-intensity measure
with a 24-hour recall period in a daily diary. A patient-
reported daily diary may be preferable over a longer recall
period when one might expect considerable day-to-day vari-
ability in the symptom being measured. Information related
to pain medication use (recorded separately) is important to
determine, whether any improvement in pain is due to the
investigational product or to increased use of other pain
medications.

Development of assessments to evaluate children brings
up a whole host of additional instrument development con-
siderations and challenges. When a child is old enough to
self-assess, the child’s assessment is preferable over a care-
giver’s report. Assessments developed to evaluate young
children who cannot self-assess should ensure that parents
or caregivers evaluate and report only on the observable
signs and/or behavior of children. Proxy assessments, in
which parent or caregiver reports on things that are only
known to the child (e.g., nonobservable symptoms), are
generally not appropriate for the purpose of evaluating
treatment efficacy. The same applies when evaluating inca-
pacitated patients.

After content validity, in terms of importance, come
other measurement properties such as construct validity,
reliability, and ability to detect change. Construct validity
demonstrates expected relationships with other measures or
with scores produced in patient groups known to be similar
or diverse. Reliability demonstrates stability of scores over
time, internal consistency, and interinterviewer reproduc-
ibility. Ability to detect change demonstrates that the scores
change in a predicted direction when there has been a
notable change in the patient and that the scores are stable
when there is no change in the patient. For international
studies, documentation of instrument translation and cul-
tural adaptation are very important review considerations,
and those concerns should be taken into consideration early
in PRO instrument development.

Sponsors should consult the FDA early in medical product
development about the PRO instrument that is intended as a
key endpoint, to evaluate treatment efficacy to support medi-
cal product labeling claims. These discussions can occur as
early as during the pre-IND (Investigational New Drug) meet-
ing with the FDA, if appropriate. In addition, the FDA can
provide written comments on PRO submissions anytime dur-
ing medical product development.

Dr. Miskala summarized several key points to remember:

● Not all types of PROs are appropriate for evaluating treat-
ment efficacy.

● PRO instruments intended as key trial endpoints to sup-
port medical product labeling claims typically require develop-
ment and validation early in medical product development.

● The FDA evaluates PRO measures in the context of stated
labeling goals. Content validity is an important review consid-
eration.

● PRO endpoints should be well-established before pro-
ceeding to phase 3 drug trials or pivotal device trials.

The FDA’s published guidance contains details about how it
evaluates the PRO instruments used as primary or key second-
ary endpoints in clinical trials to support labeling claims. It will

Items, Concepts, Domains, and Conceptual Framework in
PRO Instruments

FDA Definitions
Item: an individual question, statement, or task that is evaluated

by the patient to address a particular concept.
Concept: the “thing” being measured
Domain: a discrete concept within a multidomain concept
Conceptual framework: the expected relationship of items

within a domain and of domains within a PRO concept

The conceptual framework of a PRO instrument may be
straightforward if a single item is a reliable and valid measure of
the concept of interest (e.g., pain intensity). If the concept of
interest is general (e.g., physical function), a single-item PRO
instrument does not provide a useful understanding of the
treatment’s effect, because a stand-alone single item does not
capture the domains of the general concept. For this reason,
single-item questions about general concepts that include
multiple items or domains rarely provide sufficient evidence to
support claims about that general concept. For example, in
clinical trials of functional disorders defined by clusters of
specific symptoms and signs, a PRO instrument consisting of a
single-item global question usually would be inadequate as an
endpoint to support labeling claims and would be uninformative
about the effects on each specific symptom and sign. Instead,
the effect of treatment on each of the appropriate symptoms and
signs should be adequately measured.

Content Validity: The FDA Definition
”Evidence from qualitative research demonstrating that the

instrument measures the concept of interest including evidence
that the items and domains of an instrument are appropriate and
comprehensive relative to its intended measurement concept,
population, and use. Testing other measurement properties will
not replace or rectify problems with content validity” (Guidance
for Industry9, p31).

For example, if a PRO instrument purports to assess symptoms
of allergic conjunctivitis in adult patients, to support that
indication, the content validity documentation should include a
literature review, expert input, and empiric evidence from
qualitative research in patients who reflect the intended clinical
trial target population. This documentation should support the
conclusion that the instrument items adequately capture
symptoms of allergic conjunctivitis and that patients are able to
understand and provide responses to the items in a way that
adequately represents their allergic conjunctivitis symptoms.
Qualitative research to support instrument development typically
consists of concept elicitation interviews with patients, to
determine instrument item content, and cognitive interviews
with patients, to evaluate whether the instrument is interpretable
to them.
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consider alternative approaches if the approaches satisfy the
requirements of applicable statues and regulations. Again, dis-
cussion with the FDA of any PRO measure should begin early
in development process of the drug or medical device.

PRACTICAL MATTERS IN INSTRUMENT DEVELOPMENT:
AN INSTRUMENT DEVELOPER’S PERSPECTIVE

Developing a novel PRO instrument or selecting an existing
instrument begins with a careful analysis of the target concept,
population, purpose, and settings. It requires systematic de-
sign. Qualitative research must be conducted to inform the
instrument structure and content of the item pool and quanti-
tative research to pare down the number of items and test the
questionnaire’s psychometric performance. At the outset, it is
critically important, says Nancy Leidy, PhD, to clarify the
target concept:

● Who is the target population for this instrument? Is it
patients with glaucoma, for example? What are the disease
stage and age group?

● Is the clinical problem physiologic or behavioral?
● Is the planned intervention is planned pharmaceutical,

device-driven, or behavioral?
● Is the intended outcome, concept, or claim to improve,

stabilize, or prevent a disorder?
● What is wrong with the way the outcome is currently

defined? In vision research, a problem is obviously that visual
acuity and visual field measurements often tell only a portion of
the story about the impact on patients of vision disorders and
treatments.

● How is the outcome (concept) currently measured? What
instrument or other means (e.g., clinical assessment) is being
used?

● Is the instrument fit for the purpose and sufficiently
sensitive?

Knowing the intended outcome, concept, or claim is an
important first step in discussions about what instrument
should be used and how the results should be evaluated. It is
helpful to “begin with the end in mind” by clarifying the
concept being measured and considering the options. HRQOL
instruments can be especially difficult to develop and interpret
because they address multidimensional topics (e.g., physical,
functional, social, emotional, and spiritual) and differ across
therapeutic areas. It is helpful to involve experts who special-
ize in the disease area and product line of interest and to
consult FDA guidance (e.g., target product profile, endpoint
model, and conceptual framework).

The development of an instrument involves two major phas-
es: qualitative and quantitative. The qualitative phase involves
transforming words and phrases from patient interviews into
questions that will appear on the instrument. The effect of
length of the recall period and language and cultural differ-
ences is evaluated. Patients are then asked to react to the
instrument by telling what the items mean to them. The quan-
titative phase follows and involves reducing the number of
items and testing the instrument that has been designed, keep-
ing in mind such elements as content coverage, administrative
methods, user instructions, stems and response options, data
organization and analysis, and documentation. The documen-
tation is studied carefully by FDA reviewers who render opin-
ions about the instrument.

The best approach for moving the development process
forward at an acceptable pace, according to Dr. Leidy, is to
make it a team effort with persons or groups who are disease,
product, and foreign language experts and with experts in data
collection and analysis, psychometrics, statistical program-

ming, and regulatory processes. It is a long process that can
easily take two or more years. As Dr. Leidy pointed out, more
than one study may be necessary to for validate an instrument.
Validation grows as the instrument is tested over time and
across populations and settings and in different administrative
modalities (e.g., personal digital assistant, PDA). It must be
used in a variety of different settings and in different popula-
tions. The FDA regularly advises sponsors about the develop-
ment of PRO instruments. For companies with products in the
pipeline but limited resources for PRO instrument develop-
ment, the FDA suggests that they attempt to pool resources
with other companies. The FDA is developing a system for
qualifying instruments for use on specific populations, which
may lighten the burden for individual sponsors. Another boon
is that a single instrument could be used to assess different
drugs for the same condition. The FDA would study documen-
tation showing its content validity for the different uses.

Evaluation of Ophthalmic Devices

For purposes of clarity, Malvina B. Eydelman, MD, and Danica
Marinac-Dabic, PhD, described a medical device as something
that diagnoses, cures, mitigates, treats, or prevents a disease or
condition or affects the function or structure of the body; does
not achieve its intended use through chemical action; and is
not dependent on being metabolized for its primary intended
purposes. Recommendations for evaluation of devices, preclin-
ical testing, and clinical trials come from available standards
(e.g., International Organization for Standardization, ISO, and
American National Standards Institute, ANSI) and FDA guid-
ance. Patient-reported outcomes are an important part of the
evaluation of ophthalmic devices.

PROs are being collected in many clinical trials of new
devices. In general, PROs are not being used as primary end-
points for supporting marketing of ophthalmic devices, but
they are being considered in FDA safety reviews of marketing
applications and in forming recommendations regarding ap-
proval and clearance. PROs have been used as primary end-
points for postapproval studies. Examples include clinical trials
and postapproval studies of phakic intraocular lenses, multifo-
cal intraocular lenses, toric intraocular lenses, contact lenses,
retinal prostheses, and refractive laser trials. The standards and
guidance documents for these device categories recommend
assessment of PROs, such as, glare, halos, double vision, spec-
tacle and contact lens use, night driving, dry eye, and visual
distortion, among others. The incorporation of PRO measures
into clinical trials of implantable aqueous shunts for glaucoma
is currently under discussion.

Because of the time and cost involved in administration of
traditional paper-and-pencil PRO instruments, the FDA and NEI
are currently collaborating on a study with the goal of trying to
reduce this burden through computer-based administration of
ophthalmic questionnaires. They will compare outcomes of
previously validated paper-and-pencil questionnaires to those
of computer-based versions of the same questionnaires. The
FDA and NEI are also collaborating on development of an
online PRO questionnaire for government-sponsored LASIK
clinical trials. The CDRH perspective is to encourage develop-
ment of validated PRO instruments that focus on the impact of
treatment with ophthalmic devices.

The FDA has the authority to impose postmarket studies
either at the time a device is approved or later if problems
arise. The sponsor is required to continue evaluating and re-
porting to the FDA on the safety, effectiveness, and reliability
of the device for its intended purpose.

The CDRH approach to PROs is to advocate for and support
the use of existing validated instruments and the development
and use of new ones in premarket activities, postapproval
studies, and epidemiologic studies.
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WHAT WE KNOW AND NEED TO KNOW ABOUT

PROS IN OPHTHALMOLOGY:
THE CLINICAL PERSPECTIVE

We know that the concepts— defined by the FDA as the things
being measured by a PRO instrument—that are important to
patients may well be different, depending on whether the
perspective is from, say, refractive surgery, cataract surgery,
glaucoma, or retinal. Meeting presenters described character-
istics of several ophthalmic conditions that may qualify as
concepts. The following summaries are based on these presen-
tations and approved for publication by each presenter.

Refractive Surgery

Over the years many patients treated with refractive surgery to
improve visual acuity have reported problems with glare, ha-
los, dry eye, and poor night vision. A question posed by
presenter Peter McDonnell, MD, is why it can take many years
before a medical field openly recognizes that a procedure has,
for some patients, a negative impact on quality of life despite a
good objective outcome (e.g., 20/20 visual acuity). He sug-
gested that it is impossible to describe a visual event for which
there is no accepted yardstick for comparison. He further
suggested that contrast sensitivity, glare testing, or aberrom-
etry results—if their ability to demonstrate refractive error
correction-related quality of life were known—could be useful
in clinical trials for assessing true patient outcomes.

Cataract Surgery

With the introduction of premium intraocular lenses (e.g.,
multifocal lenses, accommodating lenses, toric lenses, and
light-adjustable lenses), cataract surgery is converging with
visual acuity correction. Just as with refractive surgery, best
corrected visual acuity after cataract surgery does not always
correlate with complete patient satisfaction. PROs as end-
points in cataract surgery are needed to develop new products
based on patients’ report of their level of functioning and
satisfaction. Roger Steinert, MD, believes that, to meet patients’
expectations after cataract surgery, there is a need to establish
objective PRO standards for visual functioning under different
lighting conditions, for dysphotopsias, and for freedom from
eyeglasses or contact lenses. Furthermore, the cost of premium
implants represents a substantial expense to patients and in-
surers, and it behooves ophthalmologists to justify the cost on
the basis of PROs. For the industry, the cost of developing new
generations of products is worthwhile if feedback from pa-
tients supports effectiveness and acceptability.

Glaucoma

According to Robert N. Weinreb, MD, progress in glaucoma
clinical research and practice is impeded by a reliance on visual
field testing to evaluate the progression of glaucoma. Never-
theless, he believes there has never been a better time to
translate discoveries from glaucoma research into clinical prac-
tice, and there has never been a better opportunity to enhance
patient care and prevent glaucoma blindness by incorporating
PROs into this research. Standard visual field testing provides
limited data about what patients actually see and how they
function. Patient-reported outcome measures could help over-
come the problem, as illustrated with the following example:

A 70-year-old college professor with primary open-angle
glaucoma has visual acuity of RE, 20/40, and LE, 20/30.
The neuroretinal rims of her optic discs are narrow.
Visual fields are diffusely depressed, and she has a mean
deviation in both eyes of approximately 7 dB. Despite
this objective assessment of her visual function, she is a

satisfied patient, mainly because her work and other
pastimes depend on her ability to read.

Another patient is a 62-year-old dentist with pigmentary
glaucoma who has visual acuity in both eyes of 20/20.
He has paracentral scotoma, but a mean deviation of
�0.0 dB in his visual fields. Despite good visual acuity,
he is on disability related to optic nerve damage. His
vision prevents him from engaging in his usual activity
of practicing dentistry.

Understanding the impact of glaucoma and glaucoma treat-
ments by using patient-reported measures could capture re-
sults beyond visual field test results and move therapies for-
ward to improve patient satisfaction.

Retinal Diseases

The most common causes of vision loss related to retinal
disease are AMD and diabetic retinopathy. In these conditions,
change in visual acuity is the ultimate health-reported out-
come, similar to refractive surgery and cataract surgery. Suber
Huang, MD, MBA, stated that visual acuity testing does not
address other functional aspects of vision (e.g., contrast, color,
visual movement, central visual field, partial deficiencies, and
dynamic or temporal fluctuations), nor does it capture difficul-
ties in emotional and behavioral functioning across a contin-
uum. He emphasizes that in developing treatments for patients
with retinal disease, the best results depend on tools that sum
the many interconnected aspects of visual and life functioning.

American Academy of
Ophthalmology Perspective

William L. Rich, III, MD, reported on the point of view of the
American Academy of Ophthalmology (AAO), saying that it is
entirely appropriate that PROs become an integral part of NEI
and FDA studies. This statement is in agreement with the
viewpoints of the various specialists reported herein. No
longer is the classic randomized clinical trial going to be the
basis of adoption of new technologies or devices. Society is
acutely aware of the deficiencies in the evaluation of outcome
metrics, and no longer will industry be assured of coverage
without addressing up front the efficacy and outcomes. One of
the integral parts of outcome measure development is patient-
reported impacts.

With the rapid growth in spending on technology come
societal pressures to ensure that the adoption of new technol-
ogies leads to meaningful outcomes. One the major metrics of
outcome measure development is the impact on the patient’s
health and lifestyle. The Institute of Medicine consistently
emphasizes the importance of patient-centeredness. The Na-
tional Quality Forum, charged with developing national out-
comes measures, ensures that measures rely less on random-
ized clinical trials with risk-adjusted populations than on
looking at population-based studies that incorporate patient-
reported impacts on health and satisfaction accompanied by
the aggregation of a large number of patients. If the ultimate
successful adoption of new innovations in care require the
demonstration of meaningful outcomes and one element of
outcome measurement is PROs, shouldn’t they be included?

The Perspective from Optometry

Reporting on the perspective from optometry about the place
for PROs in clinical trials was Timothy McMahon, OD, He used
an 8-year natural history study of patients with keratoconus as
an example. The study revealed that despite visual acuity of
20/30 to 20/40 in the study participants, the score for many on
visual function questionnaires was comparable to that of pa-
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tients with moderate and even advanced AMD.10,11 The obser-
vation reinforces the disconnect between classic measure-
ments such as visual acuity and the actual experience of the
patient as noted in the earlier discussions of refractive surgery,
cataract surgery, and retinal diseases.

WHAT WE KNOW AND NEED TO KNOW ABOUT

PROS IN OPHTHALMOLOGY:
THE RESEARCH PERSPECTIVE

Refractive Surgery and Cataract Surgery

Dimitri Azar, MD, reported the results of a study in which
researchers compared refractive surgical procedures to correct
myopia, hyperopia, astigmatism, and presbyopia, in which no
clinically significant differences were found in patients’ visual
and refractive outcomes.12 The study used FDA data and iden-
tified five outcome measures, none of which were PROs. De-
spite appearances of success we know, however, that there are
differences. Patients report a range of post surgical symptoms,
including poor distance vision, fluctuating vision, dry eye,
redness, pain, glare, and halos, among others.

In several studies, instruments have been used for examin-
ing vision-related QOL relative to refractive surgery. The RSVP
questionnaire, for example, measured pre- and postoperative
concerns, expectations, physical and social functioning, and
driving. People with higher refractive error scored higher in
the concern category; men scored higher in expectations;
contact lens wearers and people with greater refractive error
showed more problems in physical and social functioning; and,
with regard to driving, more problems were seen among fe-
males, older patients, people with greater refractive error, and
those wearing contact lenses and glasses. Some of these factors
contributed more than visual acuity to patients’ overall ratings
of postoperative vision. In other words, clinical measures do
not always reflect a patient’s satisfaction with his or her vision,
and satisfaction may be influenced by sex, age, expectations,
refractive error, and other factors. In fact, the RSVP question-
naire showed 15% dissatisfaction with refractive surgery.13

Given that QOL is a subset of PROs and that QOL is affected by
refractive surgeries, it follows that measuring visual acuity and
HRQOL to compare refractive surgeries benefits patients.

Similarly, after cataract surgery, patient-reported assess-
ments of functioning, satisfaction, and symptoms have identi-
fied aspects that traditional clinical measures fail to detect.14,15

For example, satisfaction was greatest in patients with no
preexisting ocular disease and in patients with more dense
cataracts; the results of second-eye cataract surgery produced
significant improvements in visual acuity, visual function, and
psychosocial health status16; multifocal intraocular lens recip-
ients showed greater satisfaction with distance, intermediate,
near, and overall vision without glasses than did monofocal
lens recipients.17 A study using the VF-14 visual function index
to compare HRQOL among patients receiving one of three
types of multifocal lenses showed no statistical differences in
visual acuity, glare, halo, or satisfaction with vision among the
types.18

Additional PRO studies are needed to understand the rea-
sons and predisposing factors that lead to different outcomes
for patients who undergo refractive and cataract surgery, says
Dr. Azar. Among the factors to consider is ethnicity. Of the
Latino adults who undergo cataract surgery, a significant pro-
portion have residual visual impairment.19 Ideally, a determi-
nation of the proper lens or surgery for a patient would be
based on the patient’s characteristics derived on an analysis
that includes PROs.

Glaucoma

This is not the first time the FDA and the ophthalmology
community has considered QOL in discussions about glaucoma
clinical trials. It figured into the discussions during the 2008
NEI/FDA CDER glaucoma clinical trials endpoints symposium.2

Paul Lee, MD, JD, reflected on the instruments that have
been used to measure HRQOL in glaucoma patients. Some are
vision specific; others are glaucoma specific; yet others empha-
size general health. One, the VFQ-25, is a reliable and valid
25-item adaptation of the earlier 51-item NEI Visual Function
Questionnaire (NEI-VFQ), and is especially useful in clinical
trials. Some details about the VFQ-25:

● It was validated in people with eye disease and visual
impairment.

● Test–retest reliability was between 0.68 and 0.91.
● The shorter VFQ-25 has demonstrated the same internal

consistency and test–retest reliability as the VFQ-51.
● It has shown that people with eye disease and visual

impairment have lower visual function scores than do groups
without eye disease or visual impairment.

A key problem in glaucoma and other ophthalmic special-
ties is that visual field loss and visual acuity, which clinicians
typically measure in eye examinations, are imperfect indicators
of how patients are truly faring on their own or in response to
treatment. A critical question, says Dr. Lee, is, “What degree of
glaucomatous visual field change is necessary to observe mean-
ingful change in the ability of adults to function independently
or complete vision-related tasks?”

We have learned that visual function loss in glaucoma com-
promises abilities like reading, seeing details, outdoor mobility,
and functional peripheral vision.20 We know that worse vision
imposes more limits in terms of instrumental activities of daily
living (IADLs),21 which include driving, preparing meals, doing
housework, shopping, managing finances, managing medica-
tion, and using the telephone. Drivers with moderate to severe
bilateral visual field loss (VFL) report significantly greater diffi-
culty with night driving and tasks involving visual searching
and visual processing speed than do drivers with less bilateral
VFL.22 These findings, based on the Visual Activities Question-
naire (VAQ) and the NEI-VFQ-25, speak to the ability of test
instruments to respond to clinically meaningful differences in
patient status and changes due to treatment interventions.
Similarly, studies to determine the effect of glaucoma on read-
ing speed in elderly subjects finds that 21.1% with unilateral
glaucoma and 28.4% with bilateral glaucoma have impaired
ability to reading.23 This compares to a matched sample of
subjects without glaucoma whose reading impairment was
16.0%. The authors note that race, cognitive ability, education,
and visual acuity are important predictors of reading impair-
ment. Others agree, based on Rasch analysis, that the NEI-VFQ
25 may not serve equally well as an index of the impact of
therapeutic interventions and rehabilitation programs in all
populations.24

The point is to use valid and reliable PRO measures in
clinical trials of new drugs, devices, and biologics so that
clinicians, in selecting the right treatment for patients, will
have the advantage of research findings that take into account
objective visual acuity and visual field tests and also demo-
graphics and patient reports. Some people have suggested that
PROs be used as primary endpoints in clinical trials, whereas
others, including Anne Lindblad, PhD, and Paul Sieving, MD,
suggest that they are more appropriate as just one of several
components. The situation could change as new measurement
instruments are developed and subjected to scrutiny.
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Retinal Diseases

A review paper published in 2002 reported on 22 vision-
specific instruments for assessing HRQOL and visual function-
ing. Nine had some level of validation in retinal disease.25 In
2008, six instruments specific to AMD were reviewed.26 Some
are well-validated and have been shown to differentiate be-
tween disease stages and to be responsive. Is one instrument
superior across the board or does each measure a different
function? Could they differentiate between diseases? The an-
swers may be obtainable now as longitudinal studies of treat-
ments have established the effectiveness of treatments and
responsiveness of some of these measures. On top of these
results, it may be possible to use one of these HRQOL instru-
ments to measure clinically meaningful vision-specific changes,
keeping in mind that some instruments are sensitive to changes
in the better or the worse eye.

Available instruments for the retina are mostly able to dis-
criminate disease characteristics in AMD, diabetic macular
edema, diabetic retinopathy, branch retinal vein occlusion, and
cytomegalovirus. They include the following, some of which
are specific to retina, whereas others measure vision or con-
trast sensitivity in general:

Activities of Daily Living Scale (ADVS)

Daily Living Tasks Dependent on Vision (DLTV)

Impact of Vision Impairment (IVI)

Macular Disease Quality of Life Questionnaire

NEI-VFQ

Visual Function Index (VF-14)

Low-Luminance Questionnaire (LLQ)

Miedziak’s instrument

Vision-specific sickness impact profile (SIPV)

Turano’s instrument

Vision-Related Quality of Life Questionnaire

Retinopathy-Dependent QOL

There is reasonable consistency in these scales, especially
for the NEI-VFQ, where one cross-sectional analysis from a
prevalence study in which only 6% of the participants had a
visual acuity of 20/40 or worse in the better-seeing eye showed
a 5-point change corresponded to a 1- or 2-line vision change.27

The ANCHOR and MARINA studies, in which more than half
the participants had a visual acuity worse than 20/40 in the
better-seeing eye, showed differences in VFQ in diverse treat-
ment arms.5,6 The combined scores of the ANCHOR and MA-
RINA studies suggested that a 4- to 6-point change would
correspond to approximately a 15-letter change in visual acu-
ity.28

As Dr. Lindblad described, most instruments measure the
ability of a person to do a task but not usually the impact of not
being able to do the task or how important the task is to the
individual. Also, divergent tasks (e.g., threading a needle and
interacting socially) are often weighted equally, which may not
be accurate. Good measurements should have unidimensional-
ity, hierarchical order, and equal interval spacing.29

Another question concerns which instrument to use. Some
are not vision specific and have not been shown to be sensitive
to loss of vision. In others, depression and socioeconomic
status are confounding variables. Is one instrument good for all
retinal conditions, or do we need disease-specific instruments?
Standardizing instruments within disease-specific trials is im-
portant to allow cross-study comparisons. Other issues relate
to how a questionnaire would be administered and the point at
which it is given in the course of a study.

Dr. Lindblad suggested that PROs may ultimately become
useful as surrogates for visual acuity testing in patients who are
no longer able to travel to the clinic during the course of a
clinical trial. Missing data in studies of the elderly may be the
consequence of health deterioration and worsening vision.
Including PROs as a surrogate can help quantify the potential
impact of these missing data on study results.

Whether these measures are suitable as key endpoints in
clinical trials to evaluate treatment efficacy and to support
medical product labeling claims is up for further debate The
outcome of the discussion depends on the ophthalmic re-
search community’s providing empiric evidence to the FDA
that demonstrates the instrument’s content validity and the
adequacy of other measurement properties in the intended
clinical trial target population.

CLINICAL TRIAL DESIGN CHALLENGES RELEVANT TO

PATIENT-REPORTED OUTCOMES INTENDED TO

SUPPORT MEDICAL PRODUCT LABELING

Trials of Ophthalmic Drugs and Biologics

As Wiley Chambers, MD, reminded the symposium partici-
pants, the mission of the CDER is to assure that safe and
effective drugs are available to the American people. The FDA
accomplishes its mission in three ways:

● By monitoring the drug development process during in-
vestigational stages. This process is mostly confidential and
between only the FDA and sponsor.

● By approving new drug products that are safe and effica-
cious. This process is confidential until approval and then
becomes deliberately transparent.

● By monitoring adverse events after approval, to assure
that the risk–benefit ratio remains acceptable.

The most familiar endpoints in clinical trials are objective
anatomic measurements. Examples are reattachment of the
retina, prevention of retinal detachment, prevention of CMV
retinitis progression, prevention of diabetic retinopathy pro-
gression, and re-epithelialization of the cornea with elimination
of bacteria. Other objective endpoints include intraocular pres-
sure, refractive power, conjunctival redness, pupil size, and
tear production.

Visual function (visual acuity, color vision, visual fields, and
contrast sensitivity) is considered a subjective endpoint be-
cause it requires a guided response. PROs are obviously sub-
jective endpoints and may be single- or multidomain. It is easier
to get a claim for a simple rating-scale–based endpoint that
measures a single well-defined concept for the obvious reason
that each item in a multidomain must be validated.

The FDA evaluates all products in the context of risk,
recognizing that all drugs have some risk and that assessment
is open-ended until a product has been on the market and used
by a large number of people. The basis for approval is whether
the benefits outweigh the risks when the product is taken by
the intended population as labeled. The risk is expected to be
demonstrated in adequate and well-controlled studies show-
ing safety and efficacy. Uncontrolled studies may be used to
provide corroborative evidence but are not acceptable on their
own.

Seven primary components make up an adequate and well-
controlled clinical trial:

1. A clear statement of the objectives of the investigation
2. A design that permits a valid comparison with a control

to provide a quantitative assessment of the drug effect
3. A method of selecting subjects that provides adequate

assurance that the subjects have the disease or condition
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being studied or evidence of susceptibility and exposure
to the condition against which prophylaxis is directed

4. A method of assigning patients to treatment and control
groups that minimizes bias and is intended to assure
comparability of the groups with respect to pertinent
variables such as age, sex, severity of disease, duration of
disease, and use of drugs or therapy other than the test
drug

5. Adequate measures to minimize bias on the part of the
subjects, observers, and data analysts

6. Methods of assessment of subjects’ response that are
well-defined and reliable

7. An analysis of the results of the study that is adequate to
assess the effects of the drug

These seven components, as presented here, are described
in the Code of Federal Regulations and are the characteristics
of an adequate and well-controlled study.

Some aspects, according to Dr. Chambers, are subject to
interpretation, such as whether one eye can serve as a control
for the other. It often depends, he says, on the particular
disease being studied. Some diseases follow the same pattern in
both eyes, and one eye is predictive of the clinical course of the
other eye. Allergic conjunctivitis is an example of a disorder in
which it is best not to use the fellow eye as the control because
the eyes respond to allergens independently of each other.

WHAT ARE SOME CLINICALLY MEANINGFUL

CHALLENGES IN THIS FIELD?

Anne Coleman, MD, PhD, reiterated several challenges in de-
veloping PROs as clinical trial endpoints in any field. One
challenge is choosing the correct psychometric tests for vali-
dating a PRO instrument. Another challenge concerns whether
to evaluate patients based on composite scores or specific
domains. (The FDA defines a domain as a discrete concept
within a multidomain concept. All the items in a single domain
contribute to the measurement of the domain concept.) A
composite score does not recognize that HRQOL is multidi-
mensional; it includes both subjective well-being and objective
functioning. Looking at composite scores would not reveal, for
example, whether two patients with similar scores are the
same or different in, say, a physical or mental domain.

Yet another challenge is that PRO instruments need contin-
uous validation, correlation with other instruments, and assess-
ment in new patient populations and in relation to co-morbid-
ities and other factors like aging, depression, and adaptation to
vision disorders over time. Looking at new associations across
domains could lead to insights that could help patients and
their physicians choose from among different treatments. As of
now, many clinicians are unconvinced that HRQOL measure-
ments are useful compared with clinical tests.

Early interaction of researchers and sponsors with the FDA
is critically important for moving the field forward to under-
stand what patients value most about HRQOL relative to vision
disorders and how data can help in making informed decisions
about treatments. Perhaps the ultimate challenge for advocates
of PROs as primary or secondary outcomes in ophthalmic
clinical trials and in labeling claims for new drugs and devices
is to follow the FDA guidance document for establishing their
scientific validity.

WHAT’S NEXT?

Whether PROs are suitable as primary endpoints in clinical
trials is up for further debate and depends on the ophthalmol-
ogy community providing data to the FDA that demonstrate

instrument’s content validity and adequate other measurement
properties in the intended clinical trial target population.

The clear message from the FDA is that they recognize that
PROs can be useful in the evaluation of drugs and devices.
They also recognize the challenge in developing appropriate
PRO instruments. The FDA encourages drug and device makers
to schedule meetings with the agency before embarking on a
phase 3 trial, to determine whether instruments are appropri-
ate for the stated purpose. The agency acknowledges that it
can be less difficult to gain approval of specific items than
broad issues (e.g., ocular pain versus HRQOL).

The FDA indicated that to consider using items or domains
from a PRO instrument such as the NEI VFQ-25—the well-
studied instrument applied in numerous clinical studies—for
medical product labeling, their content validity and other mea-
surement property documentation for the intended clinical
trial population would have to be submitted to the FDA for
review. Content validity documentation, in particular, may not
be described in sufficient detail in publications for the FDA
review purpose and the FDA generally requests to see that
documentation in detail (e.g., qualitative research protocols,
interview guides, data summaries). In addition, to be consid-
ered for medical product labeling, the concept measured by
the instrument must be clinically appropriate for evaluating
treatment efficacy as a primary or key secondary clinical trial
endpoint, multiplicity concerns must be taken into consider-
ation in the statistical analysis plan, and a statistically and
clinically important treatment benefit must be demonstrated in
phase 3 trials.

PROs in labeling will help the patient understand how a
drug or device may affect everyday life. PROs in labeling will
help clinicians and surgeons make better decisions for treat-
ment of patients based on the outcomes that patients value
most for themselves.
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