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The impact of ocular surface dysfunction on
surgical outcomes:

by Terry Kim, MD

Terry Kim, MD

Point-of-care
diagnostics will aid
ophthalmologists in
the early diagnosis of
ocular surface disease

Ithough the prevalence
of dry eye has been
reported to range from
8-34%), it tends to be
under recognized and
under diagnosed (Figure 1).12

Ocular surface health is crit-
ically important to vision quali-
ty—particularly after cataract and
refractive surgery. Historically,
dry eye disease (DED) and ocular
surface disease (OSD) were not
mainstream topics because our
understanding of the pathophys-
iology of the disease process was
limited, as were our diagnostic
and treatment modalities.

We hope our new paradigm
of point-of-care testing will drive
awareness of the importance
of DED and OSD and how
they relate to the presurgical

££ New point-of-care tests can
help identify DED or 0SD signs so
we can identify cases early and
treat them proactively. JJ

patient. Moreover, we hope
these assessments will help us
diagnose this condition even
before symptoms develop.

Effects of 0SD

Because the tear film is the first
refractive surface that light en-
counters, an unstable tear film

~Terry Kim, MD

reduces vision quality and ad-
versely affects preop testing and
postop vision quality.
Epitropoulos et al. showed
significant variation in average K
readings and resulting IOL power
calculations in patients with
elevated tear osmolarity.?

continued on page 2
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Furthermore, Donnenfeld et
al. reported differences between
patients treated with ocular lubri-
cants before LASIK compared with
those who were only treated after
LASIK.* Patients were more likely
to have worse visual outcomes
if they had tear hyperosmolar-
ity and were not treated before
LASIK.

To obtain optimum results, it
is essential to manage the ocular
surface before performing preop-
erative measurements for cataract
or refractive surgery, particularly
when implanting toric, multifo-
cal, and accommodating intraocu-
lar lenses. Figure 2 shows member
responses from the 2015 ASCRS
Clinical Survey regarding cataract
and refractive surgery.

Although patients may
be disappointed when surgery
is delayed, if surgeons do not
address the ocular surface before
preoperative measurements are
made, it could adversely affect
the patient’s visual outcome and
cause the patient to shift the
blame from the disease state to
the surgeon.

Diagnosing DED

Although patients with DED
may have burning, tearing, or
other types of irritation, others
are asymptomatic. Furthermore,
patients may have anterior
basement membrane disease,
Salzmann’s nodular degeneration,
or other ocular surface condi-
tions that may adversely affect
outcomes as well.

DED increases with age and
is more common in women. In
addition, patients may use med-
ications that affect the tear film.
For example, glaucoma medi-
cations may cause an abnormal
ocular surface due to corneal
toxicity.

Surgery also can induce DED.
Yu et al. reported that both femto-
second laser and conventional
cataract surgery increased dry eye
after surgery.®

New point-of-care tests can
help identify DED or OSD signs
so we can identify cases early and
treat them proactively. These tests
are not designed to replace clini-
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Figure 1. In the 2015 ASCRS Clinical Survey, respondents answered the following question: On average, how
many dry eye patients do you see per month who are on a prescription medication for dry eye therapy or have
had punctal occlusion (i.e., need more than just tears)?
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Figure 2. In the 2015 ASCRS Clinical Survey, only 39% of respondents strongly agreed that mild to moderate dry
eye significantly impacts satisfaction in postoperative cataract and refractive surgery patients.

cians’ diagnostic skills but to pro-
vide important supplemental data
to help us accurately diagnose the
patient. For example, we may not
find corneal fluorescein staining
or an abnormal tear breakup time
during our slit lamp examination,
but patients may have positive
results on osmolarity or MMP-9
testing that indicate early and
even asymptomatic disease.

Conclusion

In this supplement, our ex-

pert faculty will discuss a new
algorithm for DED diagnosis and
treatment and share their advice
for integrating osmolarity, MMP-9

testing, and meibomian gland
imaging into their practices.
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Diagnostic tools for OSD: Getting the information
you need to make the right treatment decisions

by Christopher Starr, MD, FACS

Christopher Starr, MD, FACS

New tool will

guide ophthalmologists
and technicians in
diagnosing dry eye
disease and ocular
surface disease

t has been an amazing
decade in the realm of ocular
surface disease (OSD) and
dry eye disease (DED) in
particular, with many semi-
nal publications and many new
diagnostics and treatments.

Despite these advances,
annual ASCRS Clinical Surveys
have shown that, in general, cli-
nicians have been slow to adopt
the updated guidelines and novel
diagnostics (Figures 1).

Although it is exciting to
have all of this new information,
it can be a bit overwhelming for
ophthalmologists to digest it all
and apply it in their practices.

To help fill this educational
gap, the ASCRS Cornea Clinical
Committee is developing a DED
and OSD management algorithm
to help clinicians easily and more
accurately diagnose and treat OSD
utilizing the newest technologies.

Algorithm overview

At this writing, the algorithm
has not been released, but the
following is a brief overview of
the process.

Although the workup typ-
ically begins with the patient’s
symptoms, we need to keep in
mind that there is often a dis-
connect between patients’ signs
and symptoms. Some patients
with extreme signs have very
few symptoms and vice versa.
Therefore, our diagnoses often
will be incorrect if we base them
on symptoms alone.

We recommend using a
validated questionnaire or having
technicians ask key questions
regarding OSD. In addition to ask-
ing about traditional symptoms
(dryness, tearing, redness, itching,
etc.), it is important to elicit visu-
al symptoms such as aberrations
and fluctuations.

If the patient’s symptoms
suggest DED or OSD, we suggest
tear osmolarity as the first test,
followed by MMP-9 testing,
which are both easy for tech-
nicians to perform. The DEWS
report in 2007 defined DED as
involving both inflammation and
hyperosmolarity, so testing for
both is reasonable because these
tests are inexpensive, easy to use,
and reimbursable.

Abnormal results on osmo-
larity and/or MMP-9 give the cli-
nician a high degree of certainty
that DED is present, how severe it
is, and whether or not the eye is
inflamed.

If osmolarity is high but
MMP-9 results are negative, the
patient may have early DED with-
out inflammation. In this case,
punctal plugs or artificial tears
may be warranted.

If results for both are nor-
mal in a symptomatic patient,
masqueraders may be present;
this leads to a new path in the
algorithm. However, if osmolarity
is normal and MMP-9 results are
high, the patient has inflam-
mation but may not have DED,
which may direct the user to
another path in the algorithm.

When DED is confirmed,
we need to differentiate between
aqueous deficient and evaporative
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Figure 1. In the 2015 ASCRS Clinical Survey, members responded to the
question: “Do you follow the Delphi/DEWS guidelines for treating aqueous

deficient dry eye and MGD?”
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Figure 2. ASCRS survey respondents responded to the following question:
“What are the barriers to incorporating advanced tear film diagnostics into

your practice? (Select all that apply)

DED to tailor our treatments. In
addition to the traditional exam-
ination techniques such as visual
tear meniscus height, meibomian
gland expression and inspection,
Schirmer testing, and dye-based
staining and tear breakup time
(TBUT), there are many modern
diagnostics that are more precise

and objective. These can be per-
formed by a technician before the
clinician meets the patient. These
newer tests include noninvasive
TBUT and tear meniscus height/
area/volume, lipid interferometry,
meibography, tear lactoferrin and

continued on page 4
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Ocular surface testing insights:
Meibomian gland imaging

by Alice Epitropoulos, MD, FACS

Alice Epitropoulos, MD, FACS

Meibomian gland
imaging enables early
detection of meibomian
gland disease and
intervention

he prevalence of mei-
bomian gland disease
(MGD) has been report-
ed to be as high as 60 to
70%."* It is increasingly
becoming recognized as a chronic
progressive disease and the
leading cause of dry eye disease
(DED), which can adversely affect
our refractive cataract surgery
outcomes if it is not treated.
Furthermore, DED is the leading

continued from page 3

reason why people stop wearing
contact lenses.

Unfortunately, because signs
often are not always obvious on
examination, MGD is extremely
underdiagnosed.

If we can diagnose MGD
early and intervene before severe
damage occurs, treatment will be
more effective and our patients
will be more satisfied with their
outcomes.

Detection of MGD

Meibography allows clinicians to
examine the meibomian glands.
Recently, LipiView II, a system
with high-definition imaging, was
introduced, enabling clinicians to
assess the lipid layer and detect
structural compromise of the mei-
bomian glands, indicating MGD
(Figure 1).

Because symptoms may
not correlate with the degree of
disease when MGD is in its early
stages, meibomian gland imaging
should be strongly considered.
Furthermore, the degree of
structural compromise found can
impact the urgency of therapeutic
intervention.

Research has shown that
if more than 67% of the gland

continued on page 6

severe meibomian gland dysfunction.

. F.
Figure 1. Meibomian gland images showing none to mild, moderate, and

Source: TearScience

IgE, confocal microscopy of mei-
bomian glands, and others.

This basket of test data, in
addition to clinical judgment
and a careful exam, can save the
clinician in the modern practice
significant chair time. Although
we include every available test
in the algorithm, we are not rec-
ommending that every practice
use every test. The algorithm will
help practitioners utilize whichev-
er tests they have available.

Systematic process
This algorithm sheds light on
the vast new world of ocular

surface disorders, which has been
somewhat elusive to the general
practitioner in recent years. The
novel ASCRS algorithm will be a
practical tool to enable ophthal-
mologists to work more efficient-
ly, save chair time, and make the
correct OSD diagnosis more often.

Dr. Starr is associate professor of
ophthalmology, director of the
refractive surgery service, and
director of the cornea, cataract,
and refractive surgery fellowship,
Weill Cornell Medical Center,
New York-Presbyterian Hospital,
New York.

Making the most of physician extenders

ith the new diagnostics we have at our disposal, much of
the workup is driven by physician extenders, and the new
algorithm reflects that. However, clinicians can perform as

much of the initial workup as they would like.

I find it very useful to have a basket of objective, noninvasive
ocular surface data at my fingertips before I see the patient, so I
know exactly what I am dealing with from the beginning.
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Ocular surface testing insights: Tear osmolarity

by Cynthia Matossian, MD, FACS

Cynthia Matossian, MD, FACS

Tear osmolarity testing
provides an important
piece of the puzzle in a
comprehensive ocular
surface assessment

n 2007, the International Dry

Eye WorkShop (DEWS) re-

ported that tear hyperosmo-

larity is a central mechanism

in dry eye disease (DED).!

Tear hyperosmolarity, which
results in ocular cell damage, can
only be assessed by laboratory
analysis of the tear fluid. With the
point-of-care TearLab Osmolarity
System, technicians use a pen-like
instrument with an attached dis-
posable test card to test osmolari-
ty of the tears in each eye.

Detecting hyperosmolarity
This test can be particularly im-
portant in cataract and refractive
surgery patients. Epitropoulos et
al. reported that patients with tear
hyperosmolarity had greater vari-
ability in keratometry readings,
which could result in less accurate
IOL power calculation before cata-
ract surgery.?

Researchers have reported
a predictive accuracy as great as
88.6% to 98% for tear osmolarity,
as well as a sensitivity of 72.8%
and specificity of 92%.%* Abnor-
mal results or inter-eye differences
greater than 8 mOsm/L indicate
tear film instability and the need

for further investigation. Howev-
er, if osmolarity is normal, it does
not rule out DED or ocular surface
disease. Osmolarity may fluctuate
significantly if the tear film is
unstable.

Integrating the test

Tear osmolarity is only one piece
of the puzzle in our diagnostic
process. I also rely on Placido disc
imaging (Figure 1) and fluores-
cein staining (Figure 2). When
incorporating tear osmolarity test-
ing, physicians need to establish

a protocol determining when it
will be used and who will perform
the test.

Our screeners ask a set of
mandatory questions. Based on
their responses, technicians per-
form tear osmolarity testing be-
fore other eye drops are instilled.
This test is also performed in
all patients considering cataract
or refractive surgery. However,
insurance only covers this test
in patients who have signs or
symptoms.

As I examine patients, I ask
about their medical history. For
example, connective tissue or
certain endocrine disorders affect
osmolarity and the ocular surface.

I also perform tear breakup
time and lissamine green and
fluorescein dye staining at the
slit lamp so I can examine how
the lid margin, conjunctiva, and
cornea pick up the dye. I inspect
the meibomian gland orifices, the
meibomian glands themselves,
and the lashes and lash base.

I use all of this information
to make the diagnosis, sharing re-
sults with the patients. We discuss
how we will work together to op-
timize their ocular surface before
preoperative measurements are
performed.

After I develop a personal-
ized treatment regimen, I use tear
osmolarity in follow-up visits to
monitor treatment efficacy.

Tear osmolarity testing is
valuable in diagnosing DED

Matossian Eye Assoc [

DAL Comment

3166 18
War11401

Figure 1. Placido disc image of severe 0SD with irregular mires

Figure 2. Slit lamp image of same patient as in Figure 1 with fluorescein
staining of the cornea

and assessing treatment results,
whether clinicians are preparing

a patient for cataract surgery or
fitting contact lenses. Patients are
usually grateful when we diagnose
and treat their DED because they
often have seen other eyecare pro-
fessionals who have not been able
to diagnose their condition.
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Ocular surface testing insights: Inflammatory markers

by Kenneth Beckman, MD, FACS

Kenneth Beckman, MD, FACS

MMP-9 testing helps
clinicians identify
inflammation and
monitor treatment
results

continued from page 4

Ithough many patients
have ocular surface
dysfunction, it often
remains undetected
during eye examina-
tions.

Inflammation is associated
with dry eye disease (DED).! As
part of the diagnostic process,

I have found it helpful to test
the tear film for the presence of
inflammatory biomarkers such
as matrix metalloproteinase- 9
(MMP-9). MMP-9 and other
inflammatory biomarkers are
produced when epithelial cells
are under stress, degrading the
epithelium and preventing epi-
thelial healing.

Research has shown that
MMP-9 testing is highly effective
at detecting inflammation and
that it is well correlated with oth-
er measures of DED. For example,

Positive
agreement

Negative
agreement

Patients considered to
have dry eye with tear
breakup time, Schirmer,
corneal staining, and
OSDI

81% 98%

Patients considered to
have dry eye with tear
breakup time, Schirmer,
and corneal staining,
without OSDI

86% 97%

Figure 1. Results of MMP-9 testing from Sambursky et al?

in a study of 237 patients, tear
breakup time, Schirmer’s, corneal
staining, and the Ocular Surface
Disease Index (OSDI) test were
used to confirm mild DED. When

the same subjects were tested
with InflammaDry, a tear film test
for MMP-9, the positive agree-
ment was 81% and the negative
agreement was 98% (Figure 1).

continued on page 7

structure is absent or atrophied,
a single 12-minute LipiFlow ther-
mal pulsation treatment was less
effective compared with results
in patients with more than 1/3 of
their gland structure remaining.?
In this study, outcomes were
measured as improvement of
symptoms and gland function.
Meibography is also an
excellent patient education tool
and helps guide our discussion
with patients, allowing them to
see what their glands look like

versus what they should look like.

If they have advanced damage,

I disclose that they may not
respond as well to treatment as
they would in the early stages.
Meibography reveals the current
structural integrity of the glands.
Treatment for MGD would not
be expected to result in regrowth
of meibomian glands; it is
expected to slow the atrophying
process due to obstruction. Thus,

meibography is not an effective
short-term metric for treatment
response.

Incorporating meibomian
gland imaging

When deciding whether to incor-
porate meibomian gland imaging
for all patients, we need to ask
ourselves why we would wait for
patients to report a problem if we
could intervene early and prevent
progressive damage.*

Meibomian gland imaging
can be incorporated easily into
any workup before the patient
sees the ophthalmologist. I have
my patients complete a SPEED
questionnaire, and if patients are
symptomatic with a score greater
than 7, the technician performs
point-of-care testing, such as tear
osmolarity, MMP-9 testing, or
meibomian gland imaging.

Patients who are known to
be at high risk for meibomian

gland disorder and ocular surface
disease should be assessed rou-
tinely for MGD with gland eval-
uation and imaging if possible.
High-risk patients include cataract
and refractive surgery patients,
contact lens wearers, and those
with glaucoma or DED.

Early detection,

early intervention
Meibomian gland imaging offers
numerous benefits, enabling early
detection of MGD and guiding
treatment decisions. These images
help patients understand how
their meibomian glands function
and encourage them to follow
through with recommended
treatment.

When treating MGD, early
intervention is important because
ocular surface disease can have
a major impact on our surgical
outcomes.
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Figure 2. Negative InflammabDry test; note only blue (control) line visible

With this test, a negative
result is a single blue line. A pink
line in addition to the blue line
is a positive result, indicating the
presence of the the inflammato-
ry marker in the tears (Figures 2
and 3). In addition to assisting
in diagnosis, MMP-9 testing can
help ophthalmologists make
treatment decisions. For example,
in patients with positive results,
we may prescribe steroids or
cyclosporine rather than insert-
ing punctal plugs. After we begin
treatment, MMP-9 testing is
useful in monitoring treatment
efficacy.

During dry eye examina-
tions, clinicians may also perform
TearScan MicroAssay tests for
IgE and lactoferrin to diagnose
ocular allergies and dry eye. High
IgE levels may indicate allergies,
which may cause symptoms
mimicking DED or exacerbate
symptoms of DED. Lactoferrin
levels are used to detect aqueous
deficiency. Other biomarkers that
may one day assist in our dry

eye assessments continue to be
evaluated.

Incorporating biomarker

testing

In our practice, we evaluate every
patient having cataract surgery
for DED, which must be treated
before we perform preoperative
measurements.

When patients return for
preoperative measurements, I per-
form corneal staining, osmolarity,
manual K readings, IOLMaster
measurements, and topography.
If measurements do not correlate
well or there is corneal staining, I
continue ocular surface treat-
ment.

When integrating point-of-
care testing, ophthalmologists
need to empower their techni-
cians. As they obtain the patient’s
history, they need to ask appropri-
ate questions. For example, using
a survey, patients should be asked
about fluctuating vision and
reflex tearing, symptoms patients
may not associate with DED.
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Figure 3. Positive InflammaDry test; note the blue and pink lines visible

If symptoms are present, the
technician can begin the dry eye
workup. In my office, technicians
start with osmolarity testing.
Subsequently, I perform corneal
staining and tear breakup time
with fluorescein. If MMP-9 testing
is necessary, I may schedule this
on the next appointment. Due to
obvious time and patient flow is-
sues, it is not practical to perform
every dry eye test on the initial
visit. Although I perform MMP-9
and Schirmer’s early in the course
to help me direct treatment,
they can also be performed on a
follow-up visit.

I do not order MMP-9 testing
based specifically on the osmolar-
ity score or any other individual
test. Rather, if I find anything
that could indicate inflammation,
whether it is staining or high
osmolarity, or if the symptoms
warrant a dry eye evaluation, I
order a baseline MMP-9.

MMP-9 testing not only
helps us identify inflammation
and monitor treatment results, it

can have a hidden value. Patients
with DED are often dissatisfied
because other eyecare profes-
sionals have not resolved their
problem. If you can effectively
manage DED, you will build your
reputation among optometrists
and patients.
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