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Changing Trends in the Defmltlon and DlagnOSIs of Dry Eyes
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MURAT DOGRU, MD, MICHAEL E. STERN, PuD, JANINE A, SMITH, MD,
GARY N. FOULKS, MD, MICHAEL A. LEMP, MD, AND KAZUO TSUBOTA, MD

NE OF THE PROBLEMS IN DEALING WITH DRY EYES

is the lack of a precise definition. Until recently,

the term dry eye implied tear volume deficiency,
which is associated mainly with Sjégren syndrome.! The
National Eye Institute/Industry Workshop on Clinical
Trials in Dry Eyes in 1993 to 1994 sought to provide
consensus definitions to assist in clinical trial development
and communication and reported a global definition of dry
eye: “Dry eye is a disorder of the tear film because of tear
deficiency or excessive tear evaporation which causes
damage to the interpalpebral ocular surface and is associ-
ated with symptoms of ocular discomfort.”

The 1994 workshop also provided a classification for dry
eves and descriptions of diagnostic testing procedures.?
However, the past decade has witnessed the emergence of
a new understanding of the inflammatory basis of some
forms of dry eye disease that surrounds an alteration of the
composition of the tear film. Additionally, new types of dry
eves with a neurogenic component (such as dry eyes that
occur after LASIK procedures) recently have been recog-
nized. These new entities would not be included in the
1994 workshop definition for dry eyes.3-

Diagnostic dry eye definitions and protocols still vary
widely around the world. For instance, symptoms are not
included in the diagnostic criteria of dry eyes in Japan,
where only decreased tear secretion and stability and
positive ocular surface staining ate considered essential for
the diagnosis of dry eyes.® Yet, evaluation of the presence
and nature of symptoms might represent early evidence of
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ocular surface distress and may be the best way to monitor
the effect of any treatment as far as the quality of life of any
given patient is concerned,

On that front, the use of a symptom questionnaire might
be beneficial because it may allow the grading of symptoms
and may be repeatable for comparison purposes before,
during, and after any given treatment.” Currently, many
questionnaires exist, but no single questionnaire is good for
all purposes. At this time, there is also no consensus about
which symptoms correlate most closely with dry eyes or
about which symptom questionnaire or combination
thereof should be used in the evaluation of dry eye disease.

Likewise, practices of evaluating the tear stability differ
worldwide. Although some clinicians have access to non-
invasive diagnostic technologies such as the tear scope and
define tear stability with noninvasive techniques, most
practitioners use the fluorescein staining of tears and
measure the tear film break-up time invasively.® Even on
that simple front, some clinicians use dye-impregnated
strips, and other clinicians prefer one drop of dye delivered
through commercially available vials or double vital stain-
ing with a mixture of fluorescein and lissamine green or
Rose Bengal dyes that are delivered to the conjunctival sac
by the aid of micropipettes. Each technique delivers
different volumes of dye to the tear film and results in
different measured stability values. The recent develop-
ment of fluorescein break-up time measurement with the
dry eye test method may provide a breakthrough that
permits accuracy and repeatability by delivering a mea-
sured dose of fluorescein into the tear film and may provide
a testing method that is practical in the office setting.®

In relation to assessment of tear quantity, the Schirmer test
still remains the “gold standard” and it is commonly accepted
that <5 mm of wetting denotes tear deficiency when the test
is performed without anesthesia. A comparable diagnostic
cut-off value has not been agreed on for the Schirmer test
with anesthesia. Of many concerns that could be raised
regarding the Schirmer test, an unresolved issue relates to the
commonly accepted cut-off value because tear secretion is
affected by age. There is still no consensus on age-adjusted
cut-off values for Schirmer. testing.®

Several studies on dry eyes appear in the literature each
year with variations in diagnostic methods that are not
measuring the same parameter, which makes the evalua-
tion and comparison of results difficult to evaluate.
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It is clear that we also need new diagnostic markers of dry
eye disease to make clinical diagnosis easier and to provide
appropriate end points for clinical trials. It is important ta
understand where to place the new dry eye diagnostic
technologies (such as improved tear osmolarity technology!©)
or biomarkers (such as adhesion molecules, inflammatory
markers, cytokines, cytokeratins, or aquaporins), which have
emerged as important over the past 10 years.112 For instance,
flow cytometry processing of conjunctival epithelial impres-
sion cytologic specimens has proved useful in the assessment
of the ocular surface changes in Sjégren syndrome and may
now be useful for large multicenter clinical trials.!* The DR-1
tear film lipid layer interferometry appears to be a break-
through development in the evaluation of tear stability and
can assist in the analysis of the changes in thickness and the
structure of the tear lipid layer.14

Likewise, a new tear stability analyses system that
measures tear stability as a function of serial topographic
indices that are measured at 1-second intervals during a
10-second period has demonstrated increases in the surface
regularity index and the surface asymmetry index with
reduced tear film stability in dry eyes of patients with
Sjogren syndrome.!* The focus of these new technologies
seems to be shifting toward dynamic assessment of the tear
film and dry eye conditions.

Taking into consideration the aforementioned discrep-
ancies and variations in relation to definition and diagnosis
of dry eyes and the changes that occurred over the past 10
years, it is time to organize another workshop. As an initial
step, 47 recognized cornea and dry eye specialists who were
chosen at random from the Association for Research in
Vision and Ophthalmology membership database were
sent a questionnaire to evaluate their current dry eye
diagnostic practices, the details of which are given on the
AMERICAN JOURNAL OF OPHTHALMOLOGY online site.

We think that such attempts will help in the evaluation
of new diagnostic technologies and markers and in the
determination of whether to include them into the realm
of methods or tests that are ready for clinical prime time.
Future dry eye workshops should also try to undertake the
task of issuing briefing statements, an executive summary,
a glossary of dry eye terminology, and guidelines for the
interpretation of diagnostic data. We not only should
examine methods of evaluating dry eye tests for clinical
trials with Food and Drug Administration perspectives and
guidelines but also make efforts to undertake the task of
how to include symptoms in a revised definition of dry eyes
and review of the data on existing symptom questionnaires
that address the advantages and weaknesses of each instru-
ment. New guidelines in relation to the use of the existing
questionnaires for multiple purposes such as for case
identification, the diagnosis of dry eye, and a description of
change over time with treatment of dry eyes might provide
invaluable assistance for future dry eye studies.

We anticipate that such efforts eventually will ensure that
most dry eye practitioners and researchers are referring to
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well-described standards in relation to definition and diagnos-
tics of dry eyes. Such efforts should be carried out more
frequently and will pave the way to a better understanding of
the pathogenesis of dry eyes and a better evaluation of specific
treatment responses or at least to clarify the areas in which
further prospective trials should be conducted.
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