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1. Introduction

Ophthalmic studies rely on complex tests and assessments to meet clinical
study endpoints. Each test may be time-consuming to administer, assess,
and interpret. Consequently, it is important not to overcrowd a study with
unnecessary assessments. Choosing endpoints that are clinically relevant
is increasingly important in bringing new therapies to market more quickly.
This paper provides a brief overview of some common endpoints in
ophthalmology research, and issues to take into account when considering
endpoints for ophthalmic studies.

2. Overview

The primary endpoint should address the study objectives and answer the most important questions being
asked. As such, the primary endpoint should be the variable that can provide the most clinically relevant
evidence. Scientific quantification of the primary endpoint needs to be translated into clinical benefit to the
patient. Few objective endpoints are available in ophthalmology studies. Functional or subjective endpoints
include distance visual acuity, visual field, color vision, and contrast sensitivity. Distance visual acuity and
visual field tests are subjective and rely on patient understanding and cooperation. Surrogate endpoints may
be valuable if direct assessment of clinical benefit is not feasible. A surrogate outcome should be able to
change with an intervention and should be standardized and reproducible across study sites. In ophthalmic
studies, surrogate outcomes should correlate with vision. As the most important factor to the patient, visual
acuity is the ‘gold standard’ primary outcome measure.

3. Visual Acuity Endpoints

Distance visual acuity data points are usually collected at specific follow-up intervals that should be pre-
specified and consistent. Treatment differences are detected by calculating mean distance visual acuity or
mean change in distance visual acuity. A minimum clinically relevant .

improvement should be defined. This should be based on a minimal
clinically relevant improvement in terms of number of ‘lines lost’
or ‘lines gained’ in the specific disease or condition. Analyses of
‘final’ or ‘best corrected’ distance visual acuity (BCDVA) outcomes
should consider whether the condition being studied continues to
improve or deteriorate beyond the time at which the ‘final’ or ‘best
corrected’ outcome was measured. Clinically relevant treatment
effects should be pre-specified and justified in terms of ‘change in
BCDVA from baseline’ when comparing active and placebo groups.

4. Patient Reported Outcomes

Patient reported outcomes (PRO) are increasingly important, particularly in studies related to vision. These
are not often primary endpoints, but serve an important role in providing a better understanding of outcome
measures. A PRO measures factors such as symptoms and their impact on functioning, adverse events or
treatment tolerability. They can be difficult to quantify and validate, as there needs to be a connection
between what the patient reports and a functional assessment. The most common PRO in ophthalmology
studies is the 25-item National Eye Institute Visual Function Questionnaire (NEI-VFQ 25). Questionnaire
length plays a critical role in study cost, patient adherence and data quality.
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5. Endpoints in Glaucoma Studies

Defining endpoints for studies in slow progression disease such as glaucoma can be challenging. There is the
common problem of lack of early patient symptoms which makes functional assessment of improvement
difficult.

Standard measurements generally accepted are visual field assessment and measurement of intraocular
pressure (as a surrogate outcome). Visual field measurement uses the ‘gold standard’ standard automated
perimetry (SAP) test. As visual field testing can be subjective, the SAP has the advantage of standardization
from test to test. Measurement of intraocular pressure uses the Goldmann applanation tonometer to
measure corneal resistance. This test should be conducted at a set time as the parameter varies during
the day. Structural endpoints may be more consistent than functional endpoints as they are not subjective
or affected by a learning curve. It is important to understand how structural changes relate to clinically
significant functional changes, for example when using Optical Coherence Tomography (OCT) to detect
changes related to glaucoma. The extent of optic nerve damage in glaucoma is assessed by testing optic
nerve function.

The standard structural efficacy endpoint in glaucoma studies is a reproducible change in optic disc
appearance using stereoscopic optic disc photography. There are limitations in using this as the sole
structural outcome endpoint as glaucoma slow disease progression means that subtle changes can easily
be missed.

6. Statistical Considerations: One Eye or Two?

A fundamental assumption of standard statistical analysis
is that data are independent of each other. However, if
there is a correlation between eyes, this will not be the
case.

The study design should consider whether the condition,
response or treatment occur at the patient level or the
eye level. Will there be similarities or differences between
the eyes? Will data be available for both eyes for all
patients? Any correlation must be accounted for or there
may be statistical error and inappropriate conclusions.

Statistical ramifications of the study design should be
considered and specialist statistical help may be required
if more complex analyses are appropriate.
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About CROMSOURCE

CROMSOURCE is an ISO-certified international provider of outsourced services to the pharmaceutical,
biotechnology and medical device industries, specialising in clinical development and staffing solutions.
CROMSOURCE was founded in 1997, more than 25 years ago. Its successful growth has been built on stability,
integrity, and high levels of customer satisfaction, all of which contribute to a high rate of repeat and referral
business. We have grown steadily, but responsibly, to become an organisation of over 350 organised and well-
trained experts.

A well-established full service CRO, CROMSOURCE is unique in offering an End-to-End Guarantee covering trial
timelines, enrolment and contract price. This guarantees our clients that their trials are delivered on time and
within the contract price with no CRO-initiated change orders. CROMSOURCE operates through offices across all
regions of Europe and North America and delivers a comprehensive breadth of services.

CROMSOURCE supports the full spectrum of clinical development via our Pharmaceutical, Medical Device and
Staffing Solutions divisions. We seamlessly move biopharmaceutical products from first-in-human, through all
subsequent phases of pre- and post- approval research internationally.

We also support medical device projects through regulatory planning and execution, to pre- and post-market
clinical investigations in Europe and North America.

Global Reach

CROMSOURCE, with world headquarters in Verona, ltaly, is a leading CRO in Europe and the US with a
solid infrastructure and operational subsidiaries in Belgium, Germany, Poland, Spain, Switzerland, the UK, the
Netherlands, and the US.

From our office locations across Europe and North America, CROMSOURCE employs experienced field-based
teams around the globe to provide expert capabilities in regions including the Middle East, Africa, APAC, and
South America.
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GLOBAL PRESENCE. LOCAL EXPERTISE.
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CROMSOURCE is an international provider of outsourced services to the pharmaceutical,
biotechnology and medical device industries, specialised in clinical development and
staffing solutions.
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